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ABSTRACT
This report draws attention to major development opportunities in the Southern Rift
Valley of Ethiopia. These were determined following a preliminary airphoto interpretation and a six-month field reconnaissance of the 55 000 k m 2 . Aspects of rural
development included agriculture, forestry, fisheries, tourism, and related topics. The
project area has been divided, on ecological, economic and administrative criteria, into
eight regional development areas each with distinct development opportunities and
constraints. Ten local development areas have also been defined within which
development is likely to be on highly specific lines. For both political and technical
reasons, specially detailed treatment has been accorded to the Bilate River basin, the
Lake Awassa catchment and the Lake Zwai hinterland. Throughout, emphasis has been
placed on the need for any development proposal to have a sufficiently high economic
return to merit the investment of scarce technical and financial resources.
RÉSUMÉ
Le rapport indique les importantes possibilités qui existent pour Ie développement rural,
y compris I'agriculture, la sylviculture, la pêche et le tourisme, dans Ie Rift Valley
Meridional de I'Ethiopie. On a determine les zones d'aptitude spéciale pour Ie développement au moyen d'une interpretation des photographies aériennes et d'une étude des
terres qui durait six mois. La superficie étudiée se monte ä 55 000 k m 2 . On a divisé l'aire
étudiée, suivant des critères écologiques, économiques et administratifs, en huit zones
de développement regional, chacune possédant des qualités favorables et défavorables
pour la mise en valeur de la terre. En plus, on a distingue dix zones de développement
local oü on a indiqué les perspectifs pour le développement spécifique. Pour des raisons
politiques et techniques, on a étudié dans le plus grand détail le basin de la rivière Bilate,
le basin Awassa et l'arrière- pays du Lac Zwaai. On a préconisé des developpements
rurals qui entraineraient un rendement économique réiativement haut et qui mériteraient
par consequence I'investissement des ressources financières et techniques peu abondantes.

DESCRIPTORS FOR CO-ORDINATE INDEXING
Atmospheric science (general)/climate/evaporation/hydrometeorological network/
rainfall/erosion/geomorphology/geoscience (general)/land region/pedology/soil
description (morphology, survey and mapping)/soil morphology/drainage basin/
hydrology/irrigation/lake/streamflow/water quality/water resources (general)/agricultural development/agriculture (general)/cash cropping/crop marketing/crop processing/
irrigated farming/land settlement/land use (current)/potential land use/fish/livestock/
meat/forestry (general)/cotton/crop management/crop produce/crop science (general)/
crop variety/crop yield/grain crop/vegetable crop/Zea mays/communications/economics/
export and import/land tenure/social science (generaD/tourism/bibliography
map (with text)/Ethiopia.
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Parts l-ll

Part I
Introduction

PREFACE
This report presents the results of a reconnaissance land resource study of the Rift
Valley lakes area (55 000 km 2 ) of southern Ethiopia, undertaken between March and
September 1973 under British technical assistance by the Land Resources Division
(LRD), operating in close collaboration with the Executive Organ of the Ethiopian
National Water Resources Commission (NWRC). The study was restricted to land and
surface water resources and to socio-economic factors affecting their exploitation: no
appraisal has been made of mineral resources or of the potential for geothermal power,
nor have prospects for developing groundwater been systematically examined.
Throughout this report the project area has been referred to as the 'Southern Rift
Valley'.
ACKNOWLEDGEMENTS
The National Water Resources Commission, the host department to the project,
provided most essential support services. In addition, invaluable assistance and advice
has been provided by the Project Steering Committee; the British Embassy; the
Canadian International Development Agency; the Soil and Water Conservation, the
Forestry, and the Programming and Planning Divisions of the Ethiopian Ministry of
Agriculture; the Institute of Agricultural Research; the Livestock and Meat Board; the
Grain Board; the Civil Aviation Administration; the Wildlife Conservation Organisation;
the Haile Selassie University Herbarium; the Chilalo and Wolamo Agricultural
Development Units; the Ministry of National Community Development and Social
Affairs (including Awassa Agricultural Research Station, Awassa Agro-Industrial SC,
the Southern Regional Agricultural Development Project, the Awassa Training Centre
and the Arba Minch Farm Settlement); and, not least, the project support staff and all
those in the Southern Rift Valley who participated in project enquiries. To all these
organisations and individuals, grateful thanks are extended.

READERS GUIDE TO THE TEXT
So as to forestall any criticism that to report on the physical land resources of an area is
to consider only a single aspect of the development process, it has been thought necessary to emphasise the restricted scope of the project objectives. The original project
proposals (LRD, 1972) made clear that the central aim was to provide basic information
on land capability and surface water resources; taking account of broad differences in
the ecological, economic and social conditions, so as to be able to formulate an overall
assessment of development opportunities within the Southern Rift Valley. Other,
albeit fundamental, aspects of the development process were not included in the terms
of reference. Hence, this report makes no reference to education and training, roadbuilding programmes, medical or other social services (with the sole exception of water
supplies). Nor has it been the purpose of this report to evaluate systematically existing
aid programmes or agricultural research and extension services: in most cases, other
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organisations exist to perform this function. Results of agricultural research have been
used to demonstrate development potential, but no attempt has been made to review
entire research programmes.
Moreover, it was not considered appropriate in a localised study of this sort to examine
those national constraints to development which, operating throughout Ethiopia, are not
specific to the Rift Valley. Topics which fall into this category include economic
constraints like capital investment, foreign exchange, taxation policy and the balance of
payments; and institutional constraints, e.g. the overall availability of manpower and
training facilities (some consideration has however been given to land tenure because of
its highly specific influence within the Rift Valley).
It should further be noted that field work was undertaken prior to the Proclamation, in
1975, for the nationalisation of rural lands. Consequently, all descriptive material
concerning land tenure and the ownership of rural land (especially the sub-sections
relating to the Galana Valley, Bilate Valley, Awassa Caldera and Lake Zwai) should be
subject to revision.
The purpose of the following guide is to indicate the content and significance of each
part of the report.
Part 1. Introduction. Introductory and explanatory material, and a summary of the
major recommendations.
Part 2. The project. The origin of the study and the conditions under which the project
operated.
Part 3. The physical and economic setting. The physical, social and agricultural background information necessary for a general understanding of the opportunities and
constraints which should guide future development strategy within the project area.
Accompanying maps show ecoclimatic zonation (Separate Map 1); land regions (Separate
Map 2); rainfall (Separate Map 3); geology (Text Map 3); and soil associations (Appendix
2: Text Map 16).
Part 4. Prospects for crop production and processing. The main opportunities in the
Southern Rift Valley for expansion of cash crop production are discussed in the light of
prevailing ecological conditions and domestic and export market prospects.
Part 5. Regional development areas. A basic framework for development is presented
Since each of these major units comprises land areas having broadly similar attributes in
terms of ecology, accessibility or development status, each tends to present similar
development opportunities and constraints. Separate Map 4 shows all the development
areas defined within the Southern Rift Valley.
Part 6. Local development areas. Ten areas are described which, having certain unique
characteristics, are likely to be developed along specific lines: for irrigation, settlement,
cash crop production, wildlife reserves or tourism.
Part 7. Special development areas. Three areas are discussed where, on political as well
as technical grounds, a more detailed level of investigation was justified.
Part 8. Livestock and fisheries. Guidelines are presented for future progress in the
development of the local livestock industry and, following a review of the fish
production capacity of the Rift Valley lakes, proposals are outlined for the organisation
of local fisheries, with particular reference to Lake Abaya.
Part 9. Forestry and soil conservation. The existing situation with respect to both State
and Private Forestry is described and the prospects for introducing forest industries are
briefly reviewed. The extent of soil erosion is considered in relation to the causative
factors and the means available for its control. Proposals are made for a strengthened
soil conservation service, for protection forestry and for silvicultural research.
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Part 10. Recommended development priorities. Recommendations are advanced in
respect to infrastructural improvements of general application throughout the Southern
Rift Valley. The main recommendations for development and for further investigation
are summarised and ordered into a simple system of priorities, area by area.
Part 11.

References.

Although this is the first appraisal of the land and water resources of the Southern Rift
Valley, the area is by no means undeveloped and several development programmes are in
operation. (Appendix 1). Although the present project established new hydrological and
meteorological recording stations, a substantial network already existed (Text Map 4).
Recommendations for further improvement are given in Appendix 4.
Since the appraisal was completed in 5 months - at a rate equivalent to about 400 k m 2
per working day - it has not been possible t o examine exhaustively all development
options, nor has it always been possible to analyse competing opportunities for
development elsewhere in Ethiopia. However, a measure of co-ordination has been
maintained through the Project Steering Committee and by informal consultation.
PROJECT DESCRIPTION
In 1971 the Ethiopian Government requested British assistance for a comprehensive
resource study of the Southern Rift Valley and detailed development planning in the
Bilate River basin (Text Map 1). Although the British Government was not then
prepared to support a programme of this magnitude, the 1972 ODA Aid Mission to
Ethiopia recommended early implementation of a land use study in the-Southem Rift
Valley, to be undertaken by the Land Resources Division (LRD). Agreement was
eventually concluded for a more modest reconnaissance of the area as a whole,
coupled with a commitment towards more detailed studies in a subsequent phase.*
The overall objective of the reconnaissance - i.e. the work described here - was defined
in the subsequent project proposals in the following terms:
'To assess the resources and development opportunities of the whole of the Rift
Valley Lakes Zone in sufficient detail to sub-divide the region into discrete
development areas, and to prepare for each such subregion an appropriate
programme of predevelopment activities'. (LRD, 1972).
To fulfill this objective, the NWRC agreed to provide goods and services estimated at
£38 500, while the British Government was to contribute £42 500. Costs did not
differ greatly from this total allocation of £81 000.
Detailed terms of reference were subsequently prepared by the LRD (1973) and
submitted to the NWRC for approval. The project timetable allowed 3 months for
preliminary aerial photograph analysis, and 5 months for field work commencing
early in 1973; in the event, field work started in March and was substantially
completed during August 1973. Field experience led to some amendment of the
project specifications: the project maps, for example, have been produced at
1:1 000 000 scale instead of 1:250 000; and at the request of the NWRC,
investigations in the Bilate River basin and Lake Awassa catchment were more
detailed than originally planned.
Professional staff employed on the project comprised:
Project Manager/Agriculturalist
Project Co-Manager/Water Engineer
Hydrologist
Agricultural Economists
Soil Scientist

' T h e second phase is reported separately (Makin et al.. 19751.
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M J Makin
Yilma Wolde Emanuel
TJKingham
A E Waddams
Tamene Teferra
CJBirchall

Additional advice was provided by specialists working for the Ethiopian Government
as part of the British Technical Assistance programme: J A D Jackson (Forestry),
R T Harberd (Soil Conservation), M Bolton (Wildlife); and by the following LRD
headquarters staff: R B King (Geomorphology), D J Pratt (Ecology/Livestock), J F
Laurence (Hydrology). D J Pratt and R B King were respectively responsible for the
classification and mapping of ecoclimatic zones and land regions shown in Maps 1 and
2. The NWRC undertook the soil analyses.
The project team operated from headquarters at Awassa. During the first two months
most of the land regions that had been identified by airphoto interpretation were
visited, and provisional ideas concerning their relative development potential were
formulated. In the process, the land region classification was refined. Areas of particular interest were subsequently examined in greater detail, involving hydrological and
soil investigations, and farm surveys.

4

SOUTHERN RIFT VALLEY: LOCATION

TEXT MAP 1

:°00'N

6°00'N

10 5 0
i—i—l

10 20 30 40
1

I

I

I

50km
I

Project Boundary
All Weather Roads__
Dry Season Roads
Towns and Villages

__Q

Land above 2000 metres

KENYA
D.O.S. 3209 A

38°00'E
Prepared by the Directorate of Overseas Surveys 1975

Part 2
Summary of recommendations

Recommendations for development and investigations are reviewed in Part 10 and
summarised in Table 1 below. The location of the development areas is shown on Map 4
(one of the separate maps contained in a pocket at the end of the report). This treatment by development areas is justified because the areas are defined on the basis of
ecological, economic and administrative criteria which should in turn guide the
evolution of development strategy. In the case of the promotion of certain cash crops
having a wide distribution, however, this approach has less validity, if only because
certain of the more widespread crops (e.g.haricot beans) can be grown in several of the
development areas. Nevertheless, ecological and locational criteria are ultimately
decisive in determining the sites where crops can produce economic returns; this point
is given emphasis in Part 4, where the prospects for expanding crop production are
reviewed in relation to ecological conditions throughout the Southern Rift Valley.
Livestock, fisheries, forestry and soil conservation could not be accommodated within
the concept of development areas, so are treated separately in Parts 8 and 9.
Each of the recommendations in Table 1 is given a priority rating which relates to the
immediacy of implementation and not necessarily to the ultimate long-term benefit:
A-for immediate actions B-for investigation/implementation during 1976-81; and C-for
phased long-term development following completion of necessary investigations.
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TABLE 1

Major recommendations for development and investigation in the Southern Rift Valley, by area

Development
nrea
EASTERN A N D
NORTHWESTERN
HIGHLANDS

CHILALO
AWRAJA

NORTHERN
PLAINS

Lake Zwai

8

Development activity

Priority
rating

Proposed executing
authority

Improved structure for
coffee grading, pricing
and marketing

A

Coffee Board

Declaration of a Protect i o n Forest and Wildlife
Sanctuary on M o u n t Abaro

A

WCO/Forest Dept./
SFODA

Detailed surveys of land
ownership, site and soils.
to determine areas suitable
for tea production in the
Yirga Chefe area

A

Ministry of
Agriculture

Increased crop production
based on an expanded MPP
w i t h new centres at
Hosaina and Yirga Chefe,
multilocational crop trials.
crop diversification i n the
coffee-growing areas.
intensification of coffee
extension, p r o m o t i o n of
fertiliser use and
enhanced research
facilities at Soddo

B

EPID/WADU

Cereal seed production
and certification
programme

A

CADU

Intensified trials on
malting barleys
(associated w i t h
establishment of a malthouse)

A

CADU/IAR

Extension of C A D U to
cover the entire Lake
Zwai area

B

CADU

Construction of an
abattoir at Asella,
annual capacity 10 0 0 0
head

B

LMB

Expansion of haricot
beans and quality
p r o m o t i o n in peppers

A

Ministry of
Agriculture

Improved rural water
supply

A

NWRC

Reinforcement of the
R i f t Valley Lakes Park
administration

A

WCO

Review of proposals
for diverting Lake Zwai
water into the Awash
Valley

A

NWRC/AVA

Detailed surveys of land
ownership, soils and
topography i n selected
areas around Lake Zwai
(Makin e t a / . , 1975)

A

NWRC/MLRA

Acquisition of land for
an irrigated experimental station on the
western lake terraces

A

NWRC/IAR

Provision of short and
medium-term credit
for irrigation development, and extension
of C A D U to cover the
entire Zwai area

B

EPID/CADU

Revision of tenurial
arrangements and
rationalisation of
holding layouts

B

MLRA

TABLE 1 (continued)

Development
area
Lake Zwai
(continued)

CENTRAL
PLAINS

Lake Awassa
Catchment

ABAYACHAMO
BASIN

9

Development activity

Priority
rating

Proposed executing
authority

Development of minor
pump irrigation ('Phase
1') on the Meki Delta
and western lake terraces
- 1 730 ha

B

NWRC

Feasibility study for a
vegetable dehydration
plant

B

Ministry of
Agriculture

Establishment of a
silvicultural research
centre and forest
nursery

C

Forest
Department

Promotion of haricot '
beans, maize and
sunflower production

A

SORADEP

Semi-detailed soil
survey, in conjunction
w i t h the extension of
multilocational trials

A

SORADEP/IAR

Regional groundwater
survey

A

Geological Survey/
NWRC

Development of rural
water supply based on
groundwater

B

NWRC

Review of opportunities
for livestock development on large-scale
commercial farms

B

LMB/SORADEP

Creation of an Awassa
Catchment Development
Board to exercise control
over land and water use

A

NWRC

Construction of a maize
processing plant at
Awassa

A

MNCD/AAISC

Introduction of
equipment for the
drying, grading and
storage of haricot beans

A

A A I SC

Establishment of a Soil
and Water Conservation
office and associated
experimental conservation areas

A

Soil and Water
Conservation
Division

Development of a p i l o t
experimental feedlot
linked t o existing
commercial projects

A

LMB/ELIDCO

Modernisation and
expansion of the Melka
Wondo abattoir and
canning plant

B

ELIDCO/LMB

Re-organisation of
MNCD settlements
w i t h i n a provincial
settlement organisation

A

MNCD/Ministry of
Agriculture

Survey of land ownership to determine the
location and extent of
government land

A

. MLRA/MNCD

Promotion of fishing
and fish-processing on
Lake Abaya

A

Fisheries Dept.

Development of an
extension service
based on Arba Minch

A

MNCD/SORADEP

T A B L E \ (continued)

Priority
rating

Proposed executing
authority

Development
area

Development activity

AbayaChamo

Construction of a c o t t o n
gin at Arba Minch

A

Ministry of
Agriculture

Establishment of a
Tourist Centre at Arba
Minch

A

ETO

Designation and
development of Nachisar
and Lake Chamo as a
National Park

A

WCO

Intensified control of
malaria and tsetse

B

Publich Health Dept./
Ministry of
Agriculture

Improved rural water
supply

B

NWRC

Regional reconnaissance
soil survey

B

IAR/MNCD

Settlement on fans west
of Lake Chamo (6 0 0 0
ha)

B

Ministry of
Agriculture

Development of gravity
irrigation along the
Sile and Gato rivers (1 250
ha)

B

NWRC/Ministry of
Agriculture

Settlement in the Gato
Valley (4 000 ha)

C

Ministry of
Agriculture

Evaluation of regulation
on the Gidabo River,
w i t h a view t o f l o o d
control and irrigation
development

C

NWRC

Discontinuation o f
land allocation

A

MLRA

Survey of land ownership, land use, ecology
and soils, to identify
areas suitable for rainfed agriculture

A

Ministry of
Agriculture

Investigation of groundwater on the valley fans

A

NWRC

Development of road
access

B

EHA

Flood control and
irrigation development
on the Galana Delta

B

NWRC

Integrated engineering/
agronomic study; w i t h
a view to irrigation
development

B

NWRC

Provision of control
over water use

A

NWRC

Extension of supplementary irrigation t o
1 400 ha o n the Bilate
Delta, and t o 1 300 ha
elsewhere in the lower
Bilate Basin

B

NWRC

Survey of the Gomide
Hills, w i t h a view t o
demarcating areas for
settlement

B

Ministry of
Agriculture

Introduction of
improved w o o l breeds
of sheep

B

Ministry of
Agriculture

Promotion of cottage
industry based on woollens

C

Ministry of
Agriculture/MNCD

Basin
(Continued)

Galana
Valley

Bilate
Basin

CENTRAL
HIGHLANDS

10

T A B L E 1 (continued)

Development
area
SOUTHWESTERN
HIGHLANDS

SOUTHERN
RANGELANDS

-

11

Development activity

Priority
rating

Proposed executing
authority

Integrated agricultural
survey of ecology,
land ownership, soils,
farming systems, population and marketing

B

Ministry of
Agriculture

Inventory of State
Forests in Gemu Gofa,
to identify government
land supporting closed
forest

B

SFODA

Investigation of irrigat i o n potential in the
Bala Valley

C

NWRC

Investigations for rainfed
agricultural settlement
on 4 0 0 0 0 ha of the
Agere Mariam Plain;
including surveys of
land ownership, land
use, soils and groundwater

A

Ministry of
Agriculture

Formation of a local
development cadre in
the Chew Bahir Valley

A

MNCD

Establishment of new
permanent irrigated
settlements in the Chew
Bahir Valley, followed
by an extension of
irrigation on up t o
12 500 ha

B

MNCD/NWRC

Integrated range development programme based
on territorial group
organisation

B

LMB

Provision of stock
watering points

B

LMB

Development of range
water-spreading between
Tertale and Yavello

C

LMB

Part 3
The physical and economic setting

LOCATION
The project area is that part of the Rift Valley south from the Awash watershed to
the Kenya frontier (Text Map 1). The summits of the Rift Valley wall represent the
eastern and western boundaries: to the west lies the catchment of the Omo, and
beyond the eastern boundary are the headwaters of the Wabi Shabele, the Ganale
and the Dawa. This area, about 480 km long and between 60 and 180 km wide,
covers some 55 000 k m 2 , of which rather less than 3 000 km 2 is lake surface,
including lakes Zwai, Abiyata, Langano, Shala, Awassa, Abaya and Chamo. The area
includes parts of four provinces: Shoa, Sidamo, Arussi and Gemu Gofa. The capitals
of the latter three provinces - Awassa, Asella and Arba Minch - fall within the project
area.
POPULATION
The estimated population within the Southern Rift Valley totals 2 116 000. There has
been no national census; estimates of population are based on the National Sample
Survey (Central Statistical Office, 1966). Apart from Gardula, no awraja* falls
entirely within the project area. Nevertheless, crude population estimates have been
based on the proportion of each awraja location within the project area, as shown in
Table 2 and on Text Map 2. The average population density is about 38 per km 2 .
TABLE 2

Province
Shoa

Estimates of population in the project area by awrajas

Awraja
Haikoch &
Butajira

Total area
(km2)

Population
(000s)

12 088

390

Population density
per k m 1

% awraja in
project area

Estimated population in project
area (000s)

32

94.7

369

Kambata

5 010

585

117

26.3

154

Chebo&
Gurage

9 105

287

31

1.9

6

Arussi

Chilalo

9 504

569

60

68.2

388

Sidamo

Sidama

4 877

476

98

74.2

353

Wolamo

3 519

372

106

44.9

167

Derassa

Gemu
Gofa

4 140

354

85

84.0

297

Arero

25 957

38

3

13.3

5

Gemu

7 339

352

48

31.4

111

Gardula

7 623

228

30

100.0

228
10

Hamer-Bacco

13 045

39

3

25.6

Gofa

11 5 0 6

204

18

14.0

28
Total

2 116

"Awraja is a subdivision of the province used as a unit of local government. The awraja is itself divided into
several woredas.

13

Population density tends to be correlated with rainfall: thus, heavy concentrations in
the moist highlands contrast with extensive areas in the dry central part of the Southern Rift Valley which are sparsely populated by nomadic and semi-nomadic pastoralists (e.g. Arero Awraja has a population density of only three per k m 2 . As constraints
to settlement (such as malaria) are removed, so sedentary agriculture increases, as
around Zwai and in the lowlands of Wolamo and Gardula. The rapid increase in the
population of the Southern Rift Valley has been accentuated by the influx of new
settlers. It is estimated that approximately 5 000 families enter the project area every
year. It is unlikely, however, that climatic conditions in the dry southernmost areas
such as Hamer-Bacco and Arero will ever allow significant sedentary agriculture.
Of the distinctive groups of people in the Southern Rift Valley, most speak one of the
many dialects of Gallinia. These dialects, some of which are mutually incomprehensible, form part of the eastern branch of the Cushitic languages. The Gurage tribe are
however of Semitic origin. Education and government are conducted in Amharic and
also in English. The predominant religion is Christianity, though there are significant
numbers of Muslims and pagans.
CLIMATE
The broad characteristics of the climate, with its alternating wet and dry seasons, are
determined largely by the annual movements across the country of equatorial low
pressure zones, caused by the convergence of dry north-easterly winds with moist
winds of south-easterly or south-westerly origin. During November to February, when
north-easterly winds persist, long periods of dry weather are experienced, with little
or no cloud and low relative humidity. Between March and June the weather becomes
more unsettled, and convergence of moist south-easterly winds originating from the
Indian Ocean with a weakening north-easterly airstream causes heavy rain to fall in
the area south of 6° 30' N. Further north the rains at this season are lighter and less
reliable. The main rains come in July to October, when moist winds from the Atlantic
and Indian Oceans converge over the highlands. Thunderstorms caused by convection
from the relatively warm Rift Valley floor occur frequently at the start of the main
rains. In the south of the project area however, rain rarely falls between June and
August; rainfall is bimodal and subsidiary rains occur in September and October.
Consequently, two patterns of rainfall can be discerned. From Lake Abaya southward
the main rains occur during the period March to May (when 45% of the annual total
falls at Arba Minch) and a secondary peak follows in September or October. This
pattern is similar to that of northern Kenya. North of Lake Abaya, the main rains are
from July to September, often with a secondary peak in March or April. In this
northern area, the rainfall pattern is more typical of thé Ethiopian plateau.
Mean monthly and annual rainfall data for selected stations are given in Table 3, and
approximate isohyets (at 200 mm intervals) are shown on Map 3. Since longestablished meteorological recording stations are few, broad climatic zoning of the
project area has also been achieved by an interpretation of vegetation and land use
patterns (Map 1): this zonation has been used in the perparation of Map 3. Rainfall
on the valley floor varies from about 300 mm in the Chew Bahir basin to 550 mm
around the shores of the more northerly lakes. On the valley flanks and on hill masses
within the Southern Rift Valley, rainfall rises steadily with elevation to a probable
maximum of 1 600 mm around the 3 000 m contour. The area around Yirga Chefe
(1 840 m) is exceptionally wet with an annual rainfall of nearly 2 000 mm. Longterm rainfall variability is illustrated by records from Adamitulu, Colaris Farm and
Awassa (Figure 1). A complete record of the monthly rainfall data for the Southern
Rift Valley up to 1973 has been compiled by Kingham (1975); a summary of this
data is presented in Appendix 7.
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Notes:
1 The rainfall records for Awassa and Colaris Farm were
extended using the double mass curve method in
conjunction with rainfall records for Cofele and Petineli
Farm (Melka Wondo)
2 Smoothing function:X s = ( x - 3 ) + 2 ( x - 2 ) + 3 ( x - •1 )+4x+3(x+1 )+2(x+2)+(x+3)
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TABLE 3

Mean monthly and annual rainfall at selected stations (mm)
Arba Minch
Soddo
Adamitulu Alaba Colito
Asella
Awassa 1954-66; 1960; 1963«;
1966-73 1956-69
1966-73
1969-72
1961-73 1971-2

Yirga Chefe Agere
Mariam Gidole
1966-8;
1966-72 1954-71
1970-3

Tertale
1970-3

Jan.

31.6

4.1

28.8

20.6

21.5

39.3

43.6

28.9

25.0

61.3

Feb.

65.9

40.9

89.4

47.0

41.0

7.2

98.7

49.2

65.5

25.1

Mar.

102.8

35.7

86.1

62.5

93.8

110.9

101.0

66.3

129.3

56.9

April

141.4

77.2

116.4

114.7

166.3

137.9

269.9

162.4

170.8

167.8

May

115.5

53.1

117.2

107.6

161.5

101.2

318.0

164.5

121.6

128.6

June

146.7

48.9

78.0

87.5

160.6

52.6

151.6

30.8

83.6

32.4

July

231.4

126.2

154.1

154.8

227.0

10.9

89.8

35.7

72.5

9.8

Aug.

244.2

110.9

137.1

118.4

170.9

48.2

91.3

65.0

89.6

20.4

Sept.

176.2

108.4

103.7

117.4

113.4

96.6

228.9

67.4

96.2

58.4

Oct.

61.3

40.5

51.7

61.5

115.8

99.1

313.6

165.7

160.2

111.3

Nov.

20.4

16.0

32.1

42.7

58.7

74.9

221.9

53.8

62.6

64.5

Dec.

7.2

6.5

7.5

36.3

34.3

27.4

41.8

4.7

55.3

13.0

Total

1 344.6

668.4

1 002.1

971.0

1 364.8

806.2

1 970.1

894.4

1 132.2

749.5

Sources: CAA and NWRC records. Detailed rainfall records are contained in Appendix 7.

No systematic data on rainfall intensities have been collected, though it appears that
on the Southern Rift Valley floor rain often falls in short heavy bursts during the
passage of thunderstorms causing intensities of up to 100 mm per hour, whereas on
the highlands maximum intensities may only reach 60-70 mm per hour (Hufnagel,
1961). Hail occurs over much of the area during the heavier thunderstorms, even at
elevations as low as 1 000 m.
Few reliable evaporation data are available. A t a few stations, Piche evaporimeters
have been in use for some years though the results do not usually correlate well with
open water evaporation (Tran Minh Due, 1973). Class ' A ' evaporation pans have
recently been installed at second class weather stations, but acceptable pan factors
have not yet been established. A t Awassa the mean evaporation is estimated at 4.4
mm/day, being higher between November and May (5.4 mm/day in February) and
lower during the June to October rains (3.6 mm/day in August). This trend appears to
be followed throughout the Southern Rift Valley. Maximum rates occur at low elevations during the dry season, due in part to consistently strong surface winds, which
are particularly a feature of the northern part of the floor of the Southern Rift Valley.
Temperature variations are largely a result of differences in altitude. Mean daily
temperatures fall with increasing altitude at a rate estimated to be within the range
0.55-0.65°C per 100 m (Fantoli, 1966), though lapse rates are not uniform and actual
temperature variations depend on exposure and seasonal weather characteristics.
Table 4 shows the mean monthly and annual temperatures and the mean diurnal
temperature variation at selected stations. During dry seasons, diurnal variation may
reach 25° C; in the wet season it is substantially lower. Frost occurs extensively above
2 000 m during the dry season, and at lower altitudes in sheltered areas especially
below escarpments; the north-east highlands in particular are prone to frosty nights.
Frosts have been recorded at Awassa (1 680 m) in December and January.
Existing meteorological stations are shown on Text Map 4 ; proposals for modifying
and extending the meteorological network are contained in Appendix 4.
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TABLE 4

Mean monthly temperatures and diurnal temperature variations (°C) at selected stations
Arba Minch
(1 290 m)

Asella
(2 370 m)

Awassa
(1 680 m)

Bacco
(2 120 m)

Bilate Agric Estate
(1 340 m)

Yirga Chef e
(1 8 4 0 m)

Monthly

Diurnal

Monthly

Diurnal

Monthly

Diurnal

Monthly

Diurnal

Monthly

Diurnal

Monthly

Diurnal

Jan.

22.5

16.6

12.6

17.6

20.2

25.2

16.6

11.6

23.6

16.4

18.4

15.6

Feb.

23.3

16.8

14.5

15.5

21.0

19.1

17.5

14.9

24.3

15.1

18.4

15.3

Mar.

22.7

16.7

14.8

13.6

21.3

19.9

17.3

10.5

23.9

18.2

18.8

14.5

April

22.7

14.5

15.7

11.6

20.6

16.0

17.0

10.2

23.8

15.9

18.6

12.8

May

21.4

14.4

15.9

12.5

20.3

16.3

16.8

9.7

22.9

13.1

18.2

12.4

June

20.8

14.0

14.8

10.5

19.8

14.8

15.8

9.7

21.3

12.2

17.9

11.9

18.1

12.5
11.5

July

21.2

14.3

14.2

8.4

18.8

11.8

15.1

9.5

20.8

8.9

Aug.

21.1

14.3

14.0

8.7

18.5

13.4

15.2

9.5

21.5

10.7

18.7

Sept.

21.8

14.9

13.8

9.0

19.0

14.2

15.9

10.4

21.8

13.7

17.8

12.3

Oct.

22.1

13.7

13.9

12.2

19.6

16.4

16.3

10.5

22.2

14.8

17.3

12.3

Nov.

21.5

14.3

12.7

13.7

19.4

19.1

16.6

11.7

22.2

15.5

17.0

15.9

Dec.

21.4

18.4

12.4

15.4

19.2

23.1

16.5

12.3

21.5

13.9

16.9

19.1

Mean

21.9

15.2

14.1

12.4

19.9

17.4

17.8

10.9

22.5

14.0

18.0

13.8

Sources:

CAA and NWRC records

GEOLOGY AND LANDFORM
Geology
The project area comprises ancient basement rocks overlain by more recent volcanic
basalts and ignimbrites (consolidated ash flows). Alluvium occurs along river valleys,
and lacustrine deposits are found around the major lakes. The whole area is extensively faulted. The main geological divisions within the Southern Rift Valley are shown
on Text Map 3. The geology of Ethiopia has been extensively reviewed by Mohr
(1971).
Although the basement is assumed to underlie the entire Rift Valley, it only outcrops
south of 6° N, where it generally consists of extensively migmatised gneisses grading
into metamorphic granites and granodiorites. Strongly alkaline Early Tertiary basalts
often overlie the basement, and usually occupy the higher ground.
Most of the northern part of the project area is covered by Pliocene ignimbrites.
These are mostly acidic, and interbedded with tuff and pumice. The large volcanoes
within the Southern Rift Valley belong to the latest period of volcanic activity,
extending from the Pliocene to the Holocene. The associated lava, ash and pumice are
also mostly acidic and are, particularly around the northern lakes, interbedded with
lacustrine siltstones and sandstones. The only extensive basalt in the north of the
project area is at its margin around Butajira and Asella; although small patches of
recent scoriacious basalt are common along the Wonji fault belt. The most recent
deposits are alluvial, e.g. around lakes Abaya and Chamo, in the lower valleys of the
larger rivers and in the Chew Bahir basin.
Major faults occur intermittently along the edge of the Rift Valley (e.g. along the
eastern boundary of the Balta Foothills), but elsewhere step faulting is common and
is very evident in the Gurage Mountains. Uplifted fault blocks also occur and are
responsible for the Amaro Mountains and other ranges. One of the most characteristic
features of the Southern Rift Valley is the complex Wonji fault belt extending from
south of Lake Chamo to the eastern shore of Lake Zwai. The faulting here is very
recent and is associated in places with thermal activity, including hot springs.
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Landform
The project area has been divided into 26 land regions (listed in Table 5 and shown on
Map 2, based on stereoscopic interpretation of 1963-7 aerial photographs (at 1:60 000
scale) with field confirmation. Land regions are composite units comprising an
amalgam of areas throughout which there is a similar recurring pattern of topography,
lithology, soils, vegetation and land use. The emphasis given to each of these
elements depended on their agricultural significance. Consequently the land region
provides a suitable base for development planning at the reconnaissance level. There is
however, a wide altitudinal range within the project area (with associated variation in
climate), from 500 m at Chew Bahir to 4 200 m on Mount Caeca. The Rift Valley
floor itself ascends northwards from Chew Bahir to Lake Zwai (Figure 2), but is
greatly modified by faulting, horsts, volcanoes and calderas. The structure of the
project area and the relationship between its constituent land regions are illustrated
in Figure 3, which shows sections across the Southern Rift Valley.
The northern floor of the Southern Rift Valley is here described as the Galla Plain
Land Region. It was formerly occupied by one large lake (the Lake Galla of Grove
and Goudie, 1972), of which Lakes Zwai, Abiyata and Langano are remnants. The
Galla Plain terminates in the east against the plateaux and troughs of the Wonji fault
belt, which here divides the Rift Valley floor from its margin. The eastern margin
comprises the Asella Piedmont Land Region sloping up to Mounts Badda (4 135 m)
and Caeca (4 193 m); towards the south, this descends along the tilted Kofele
Dissected Plain until it eventually merges with one of the steps in the Rift Valley
(the Yirga Alem Dissected Plain). Between the Shashamane Plain and the Yirga Alem
Dissected Plain lies the huge Awassa Caldera. Other large calderas are also found in
the northern part of the project area: the largest is Lake Shala, and one of the most
recent is Mount Chebi north of Lake Awassa. Between the Galla Plain and the Gurage
Mountains which form the western edge of the Southern Rift Valley, there is a faulted
and cratered belt occupied by the Meki Valley and Mareko Ridge Land Regions. Here
the faults are more dispersed than in the Wonji fault belt, and the ridges are up to
5 km wide. Another large caldera. Lake Tufa, occurs in the Meki Valley. The Gurage
Mountains Land Region, which comprises tilted benches due to stepfaulting, loses
altitude southwards. South of the Meki Valley lies the Colito Plain, which is overlooked by the Duguna Mountains to the west.
The southern half of the project area is less easily recognisable as a rift valley. Not
only are the bordering escarpments highly dissected, embodying the Balta Mountains
and Foothills in the west, and the Wondo and Galana Escarpments in the east, but
the Rift Valley floor in this area also displays uneven topography, resulting in a
complex pattern of land regions. Three such land regions are the Abaya Uplands, the
Abaya Lowlands and the Adei-Sagan Basin. The Abaya Uplands consist of faulted
ridges and dissected piedmonts; the Abaya Lowlands are an area of alluvial plains,
fans and deltas, e.g. the lower reaches of the Galana, Gidabo and Bilate rivers; and
the Adei-Sagan Basin has wide alluvial plains within dissected terrain. The Amaro
Mountains, rising to a height of 3 600 m, lie east of Lake Chamo between the Sagan
and Galana rivers.
The largest catchment in the project area is that of the Sagan, with its main source in
Lake Chamo. The Sagan cuts southwards through the western flanks of the Amaro
Mountains in a deep gorge, before emerging onto a wide plain within the Adei-Sagan
Basin. Further incision through the Sagan Badlands precedes final emergence onto the
wide level floor of the Chew Bahir Basin. Both the eastern and western borders of the
Chew Bahir Basin comprise escarpments skirted by fans. North of the Chew Bahir
Basin and west of the Balta Foothills is the prominent Bala Basins and Ranges Land
Region.
A more detailed account of the landform and the soils of the Southern Rift Valley has
been presented in a supplementary report (King and Birchall, 1975), which includes
maps of the land systems at a scale of 1:250 000.
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FIGURE 2
Lake data
Elevation
m (a.s.l.)

Lake

Maximum
d e p t h (m)

Area measured on ERTS
imagery (km 2 )

Zwai

1635-7

Langano*

1582

Abiyata

1574-80

Shala

1570

266

315

Awassa

1680

22

92

Abaya

1285

13

1070

Chamo

1230

13

350

520

Chew Bahir

485 [at 1637 m (a.s.l.)]

7-9
46
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TABLE 5

Land regions

Number

Name

Area
(km1)

1
2
3
4
5
6
7
8
9
10
11
12

Gurage Mountains
Meki Valley
Mareko Ridge
Galla Plain
Wonji Faults and Craters
Asella Piedmont
Col ito Plain
Badda- Caeca Range
Duguna Mountains
Shashamane Plain
Kofele Dissected Plain
Awassa Caldera

3 846
2 100
819
2 737
1946
2 033
2 900
1 744
537
894
1897
680

13
14
15
16
17
18
19
20
21
22

Abaya Lowlands
Abaya Uplands
Yirga Alem Dissected Plain
Wondo Escarpment
Balta Mountains
Balta Foothills
Balta Basins and Ranges
Amaro Mountains
Galana Escarpment
Chew Bahir Basin

2 445
3316
956
1 833
2 002
1 423
4 788
1 710
1 113
3 893

23
24
25

Sagan Badlands
Adei-Sagan Basin
Agere Mariam Undulating
Plain
Tertale Plateau

2 273
2 569
650

26

889

Dominant lithology
Ignimbrite
Ignimbrite, basalt and tephra
Ignimbrite
Lacustrine deposits and ignimbrite
Ignimbrite, tephra and felsic lava
Ignimbrite
Ignimbrite
Basalt, trachyte and tephra
Felsic lava and tephra
Ignimbrite
Ignimbrite
Lacustrine deposits, ignimbrite and
tuff
A l l u v i u m , ignimbrite and basalt
Ignimbrite and basalt
Ignimbrite
Ignimbrite
Ignimbrite, basalt and tuff
Ignimbrite, basalt and t u f f
Gneiss, basalt and alluvium
Gneiss and basalt
Ignimbrite and gneiss
A l l u v i u m , gneiss, basalt and
trachyte
Gneiss and basalt
Basalt, alluvium and gneiss
Gneiss and basalt
Basalt

A l t i t u d e range
(m)
1
1
1
1
1
1
1
2
1
1
1
1

Ecoclimatic
zone

500 - 3 4 0 0
800 - 2 2 0 0
600 - 2 2 0 0
600 - 2 0 0 0
600 - 2 6 0 0
700 - 2 8 0 0
600 - 2 2 0 0
400 - 4 2 0 0
500 - 2 300
600 - 2 0 0 0
800 - 3 400
7 0 0 - 2 300

1
2
2-3
3
1-3
1
2-3
1
1-2
1-2
1
3

1
1
1
1
2
1

300 - 1 500
300 - 2 000
4 0 0 - 2 000
7 0 0 - 3 200
000 - 3 8 0 0
000 - 2 6 0 0
8 0 0 - 2 700
1 300 - 3 6 0 0
1 500 - 2 2 0 0
500 - 1 6 0 0

3-4
2-3
1
1
1
2-3
1-4
1-2
1-3
4

800 - 2 000
900 - 2 000
1 8 0 0 - 2 000

2-4
3-4
2-3

1 300 - 2 000

3-4

SOILS
There are few previously published reports on the soils of the Rift Valley. Murphy
(1959) made observations on the morphology and fertility of the soils along the
road from Meki to Shashamane and Alaba Col ito; between Dilla and Lake Abaya;
and around Soddo and Hosaina. In 1969, detailed soil investigations were undertaken
by Vukasinovic (1969) to determine irrigation potential in the Sile River area south
of Arba Minch. Detailed soil investigations were undertaken (MNCD, 1962) by
consulting engineers from Elektroprojekt on 2 500 ha between Shalo Swamp and
Lake Awassa with a view to establishing an irrigation scheme. Observations and
analyses of soils have also been carried out between 1967 and 1973 (e.g. Deram,
1967) in conjunction with Awassa Agricultural Research Station (ARS). A complete
soil survey of the ARS took place in March 1974, the results of which were included
in a morpho-pedological reconnaissance of the Awassa Caldera (Raunet, 1974).
Soil type in the Rift Valley is closely related to soil parent material and its degree of
weathering. The main parent materials are basalt, ignimbrite, lava, gneiss, volcanic
ash and pumice, and riverine and lacustrine alluvium. Weathering varies from deeply
weathered basalt in humid highland areas to recent unweathered alluvial deposits in
the drier central part of the project area. Generally, weathering has predominated
over leaching and the presence of distinct layers within the soil profile is unusual.
Most of the soils in the project area, as elsewhere in Ethiopia, are deficient in
phosphate and to a lesser extent nitrogen. Most crops are likely to show a response
to both N and P fertilisers. The major soils of the Southern Rift Valley are
summarised in Appendix 2, which includes a map of the soil associations according
to the FAO system (FAO, 1970) at a scale of 1:1 000 000 (Text Map 16).
Much of the highland area fringing the Southern Rift Valley is characterised by deep
reddish clay loams or clays developed from weathered basalt. These soils have
supported sustained cropping over several centuries; here the maintenance of soil
fertility is of the utmost importance if intensive cropping is to be continued.
Juxtaposed with the reddish soils of the highland areas are black cracking clays. In
the Gurage Mountains these clays occupy level poorly drained sites as well as piedmont slopes. Cracking clays also occur locally at lower elevations on colluvial fans, as
in the Abaya-Chamo Basin. In high rainfall areas these clays may be used to grow tef
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(Eragrostis tef); in drier lowland areas they lack available soil moisture and are often
left uncultivated.
In the south of the project area where basement rocks outcrop, reddish soils with
high proportions of quartz sand occur. These are not as fertile as the reddish soils
formed on basalt, neither are they so widespread. The use of these soils on an
intensive basis is restricted to sites in higher rainfall areas, such as the southern Amaro
Mountains around Soyamo and parts of the South-Western Highlands. The lowlands
of the southernmost part of the project area are characterised by soils formed on
material recently deposited by rivers and lakes. These include the fans, deltas and
floodplains around lakes Abaya and Chamo and on the floor of the Chew Bahir
Basin. The soils are variable in morphology and in many places are influenced by
recent sediment deposition. Soil fertility, structure and drainage are generally
favourable for arable use, the major constraint being low and unreliable rainfall.
Much of the northern floor of the Southern Rift Valley is covered by soils developed
on recent volcanic deposits of ignimbrite, ash, lava and tuff which form the gently
undulating plain characteristic of the area. Generally the soils are dark and free
draining, and lack distinct profile development. Although textures vary according to
parent material (from clay loam and clay in the Meki Valley to loamy sand and
sandy loam north and west of Awassa), much of this land is now rather intensively
cultivated, having recently been settled by farmers from overpopulated highland
areas. It should be emphasised that the low bulk density and weak structure of these
soils render them vulnerable to erosion even on gentle slopes. Uncontrolled
exploitation could lead to the degradation of some of the best land in Ethiopia.
In the vicinity of the northern lakes, coarse-textured soils have developed on lake
deposits interbedded with pumice. These soils, although intensively used, are rather
infertile and generally exhibit high levels of alkalinity in the subsoil. They are
characterised by weakly structured topsoils low in organic matter and deficiencies
in certain plant nutrients, notably phosphate. North of lakes Zwai, Abiyata and
Langano, the soil is locally affected by saline groundwater. Saline soils also occur to
the north-east of Lake Abaya, and in the vicinity of Chew Bahir where a combination
of soil toxicity and low rainfall precludes all but extensive grazing. Extensive areas
of the Rift Valley, particularly in the south, are covered by shallow stony soils resting
directly on bedrock. These generally occur on the steeper hillslopes, in incised
valleys or along fault scarps.
HYDROLOGY
The project area is bounded by the watershed of the Rift Valley lakes from Lake
Zwai to the Kenya border, the most southerly limit being an international rather
than a watershed boundary (see Text Map 4). This area comprises three independent
hydrological basins from which there is no surface outflow and within each of which
there is a balance between rainfall and evapotranspiration. The three basins are:
1

The Zwai-Shala Basin in the north-east, covering an area of approximately
14 600 km 2

2

The Awassa Basin of about 1 400 km 2

3

The Abaya-Chamo-Chew Bahir Basin covering some 39 000 km 2 in the
south, and comprising about 70% of the project area

These are discussed below, following consideration of the general hydrology of the
project area.
Most of the major rivers rise in the mountains on either side of the Rift Valley, and
tend to flow in a generally southerly direction into the permanent lakes on the Rift
Valley floor. The annual cycle of river flow and lake level fluctuation is fairly uniform
and corresponds with the rainfall regimes in the respective catchments.
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Minimum stream flow occurs between December and February. From March
onwards, levels rise slowly in response to the first rainy season, often with a minor
peak during April or May, until maximum stage is reached in September or October:
from October onwards the rivers fall quickly. However, the pattern is different in the
far south of the Rift Valley due to the greater intensity of the first rainy season and
a general lack of rainfall between June and August.
Important features of the hydrology of the area are the major lakes which form the
terminal points of drainage systems within the basins. Since terminal lakes have no
outflow, the volume of stored water is related to the balance between rainfall on the
catchment and evaporation from land and water surfaces. Both rainfall and evaporation vary widely over a period of years with consequent effect on water storage in
the lakes and hence their surface levels; the records of lake level variation are
therefore a general guide to climatic change within the respective catchments. The
relative levels of the principal lakes are shown on Figure 2 (page 23).
In many rivers base flow is not maintained by springs or groundwater seepage and
smaller tributaries dry up for a period during December to March. Those rivers with
a perennial flow are either fed by springs, some of which are hot and saline, or rise in
highland areas where rain falls through much of the year. Extensive swamps, such as
occur along the Bilate, Gidabo and Galana rivers, also contribute to base flow during
the dry season. Groundwater is found extensively within lacustrine deposits surrounding the lakes. The hydrogeology elsewhere is complex because of extensive faulting,
and groundwater tends to occur in pockets. In some situations adjacent to recent
lava flows the water is hot and highly mineralised.
The widespread occurrence of saline and alkaline mineral springs affects the quality
of much of the water in the Rift Valley. Lake Zwai water is, however, of good quality
for irrigation. Lakes Langano, Abiyata and Shala cannot be used for either domestic
consumption or irrigation. Although Lake Awassa is rather saline, neighbouring Lake
Shalo is rather less mineralised and suitable for irrigation use. The Bilate River is
contaminated by saline springs in its lower reaches and these contribute to the
salinity of lakes Abaya and Chamo, and hence periodically to the Sagan River. Abaya
and Chamo might with caution be used for domestic consumption; in conjunction
with strict agronomic practices, on permeable soils with a high content of calcium,
these lake waters might also be used for irrigation. The Sagan River is at times too
saline for irrigation and Chew Bahir is invariably highly saline. A limited programme
of water sampling was undertaken; analytical results are presented in Table 6.
Despite rumours of bilharzia (Schistosoma), there is no proof that this parasite is
present in any of the lakes in the Southern Rift Valley other than Lake Zwai. The
intermediate host snail, Biomphalaria sudanica, occurs in lakes Zwai and Awassa, and
may also be found along the eastern shores of Lake Langano where there are pockets
of fairly fresh water. B. pfeifferi is present in the Meki River. There have been
reports of schistosomiasis at the north end of Lake Zwai (unconfirmed), at Adamitulu
and on the inhabited islands in Lake Zwai. With the vector present and with increasing
activity around lakes Zwai, Langano and Awassa, there must be a risk that bilharzia
will be spread beyond its present restricted distribution. Lakes Abiyata, Shala, Abaya
and Chamo are said to be free of bilharzia.
The present system of hydrological - recording stations is shown on Text Map 4, and
proposals for modifying and extending this network are contained in Appendix 4.

31

Anions
(meq./l)

Cations(meq./l)
Location

Date

pH

Ca
Zwai-Shala Basin
Meki R. in mid-Meki Valley
Meki R. at Meki
Catar R. at Ogelcho
Lake Zwai at Zwai
Bulbula R. near Adamitulu
Awassa Basin
Lake Awassa (surface)*
Lake Awassa (surface)**
Lake Awassa (1.5m depth)*
Lake Shalo*
Black R.*
Abaya-Chamo-Chew Bahir Basin
Bilate R. at Alaba Colito
Bilate R. at dam site 2
Bilate R. at Bilate Tena
Bilate R. at Bilate Tena
Bisare R. near Bilate Estate
Gidabo R. near delta
Galana R. on the delta
Lake Chamo near Arba Minch
Sagan R. in Upper Sagan Valley
Sagan R. at Yavello road bridge
Sagan R. at Yavello road bridge
Sagan R. at Yavello road bridge
Sagan R. at Yavello road bridge
Woitu R. at Conso road
crossi ng
Galana Dulei R. at Abore

Mg

Na

K

CI

so.

COs S A R t
and
HCO,

c
0
CD
CJ

<£
8£
C/>

CO

3Ü

Residual
sodium
bicarbo nate++

Analysis of water samples from Rift Valley lakes and rivers
Electrical conductivity (Umhos/cm
at 25*C)

TABLE 6

9/1/74
22/2/74
25/6/73
24/4/74
26/6/73

7.6
7.5
7.9
7.4
7.7

1.50
2.00
1.10
0.80
1.00

0.96
1.20
0.80
0.70
0.20

1.40
1.72
0.39
2.20
1.00

0.41
0.18
0.12
0.60
0.32

0.08
0
0
0.50
0.20

0.30
1.30
1.55
0.30
0.35

3.00
2.18
0.74
3.72
2.10

1.3
1.4
0.4
2.5
1.3

300
350
180
510
240

C2S!
C2S,
C,S,
C2S,
C,S,

+0.5
-1.0
-1.2
+2.2
+0.9

1973
3/73
1973
1973
1973

8.8
8.7
8.8
8.0
8.0

n.a.
0.30
n.a.
n.a.
n.a.

n.a.
1.25
n.a.
n.a.
n.a.

n.a.
8.05
n.a.
n.a.
n.a.

n.a.
0.94
n.a.
n.a.
n.a.

n.a.
n.a.
n.a.
n.a.
n.a.

n.a.
n.a.
n.a.
n.a.
n.a.

n.a.
n.a.
n.a.
n.a.
n.a.

11
9.1
11
1.6
5.5

900
944
1000
300
600

c3s2
C3S2
C 3 S2
CjS,
C2Si

n.a.
n.a.
n.a.
n.a.
n.a.

18/8/73
20/6/73
22/6/73
5/7/73
22/6/73
29/6/73
30/6/73
10/1/74
28/8/73
15/3/73
18/12/73
1/1/74
4/1/74

7.8
7.3
7.4
7.5
7.4
7.8
7.6
8.6
8.8
8.4
8.1
8.0
8.2

0.80
0.90
1.50
0.60
1.00
1.20
1.10
0.48
0.88
1.00
0.80
0.88
0.88

0.56 n.a.
0.70 1.00
1.15
0
0.60 1.00
0.25
0
0.40 0.27
1.00 0.28
1.12 13.60
0.72 n.a.
2.60 7.60
0.88 7.60
1.20 7.30
1.04 7.30

n.a.
0.26
0.28
0.29
0.24
0.08
0.08
1.64
n.a.
n.a.
0.44
0.32
0.22

0
0
0
0.12
0
0
0
1.60
0.24
1.40
2.02
1.60
1.20

1.55 5.50
2.25 0.62
2.45 1.50
1.25
1.00
1.45 0.30
0.25 1.74
0.65 1.50
9.95
0
0.45 8.63
0.35 9.60
1.04 10.90
0.12 8.65
0.20 9.25

n.a.
1.1
1.3
1.5
0.3
0.3
0.2
15.2
n.a.
5.7
8.2
7.2
7.4

700
200
290
230
110
190
240
1210
900
1150
1180
1150
1150

n.a.
CiS,
C2Si
CiSj
C1S1
CiS,
C,Si
C3S4
n.a.
C3S2
C3S2
C3S2
C3S2

+4.1
-1.0
0
-0.2
-0.7
+0.1
-0.6
+8.3
+7.0
+6.0
+6.6
+6.6
+7.3

10/12/73
8/12/73

7.4
7.7

0.88
0.80

0.80
0.88

0.19
0.22

1.60
1.36

0.80
0.64

3.1
6.6

240
930

2.82
6.08

2.80
7.28

C1S1 +1.1
C3S2 +5.6

*Chevreau (1973), **Goll and Aweitu (1974), tSodium Adsorbtion Ratio (the relationship between sodium and calcium and
N a
magnesium) =
•
-H-Defined by the relationship (CO3 + H C 0 3 ) - ( C a + Mg).
V C a + Mg
2

The Zwai-Shala Basin
Lake Zwai, 1 636 m elevation, is the most northerly of the Rift Valley lakes, and is
fed principally by the Catar and Meki rivers (see Text Map 4). The Catar River and its
tributaries drain the highland area of Chilalo to the south and east of the lake. From
the north-west Lake Zwai receives the flow of the Meki R iver which may in some
years be intermittent. The Meki drains both the Gurage Mountains and swamps to the
south of Butajira including Lake Tufa. Lake Zwai overflows into the Bulbula River,
which flows south to Lake Abiyata at 1 578 m.
Directly to the east of Abiyata lies Lake Langano, at 1 582 m, fed by many small
rivers draining the partially forested escarpment to the south-east; this lake, like
Abiyata, is both saline and alkaline. Langano overflows into Abiyata via the Horakello
River. Apart from the outflows of lakes Zwai and Langano, Abiyata receives an
overflow from the Gidu River via the Gogessa. Abiyata is a shallow terminal lake with
a maximum depth varying between 7 and 13 m, though subject t o marked changes in
level from one year to the next. Variation in the levels of lakes Zwai and Langano
based on available records are shown in Figure 4. The record for Lake Abiyata (Figure
5) shows that the lake level rose exceptionally by more than 2.5 m in 1969 causing
flooding of the lake margins and the drowning of numerous trees. From 1971
onwards, with the fall in lakes Zwai and Langano, reduced flows in the Bulbula and
Horakello rivers have led in turn to a lowering of the level of Lake Abiyata.
The southernmost lake in this basin is Lake Shala, a deep, terminal saline crater lake
(maximum depth 266 m) at 1 570 m elevation within an independent sub-basin. It is
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Hydrographs of Lakes Zwai and Langano [Source: Italconsult (1970) and A V A (1 972) andO 973)]
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principally fed by the Gidu River and the perennial Adaba River, as well as hot
springs around the lake perimeter.
The Awassa Basin
Lake Awassa, lying at 1 680 m, occupies part of the floor of Awassa Caldera. The
maximum water depth is about 22 m. The main source of surface runoff entering the
lake is derived from the slopes to the south and east of the Basin. Many small streams
drain into Shalo Swamp which lies behind Awassa town about 4 m above Lake
Awassa, to which it is connected by a small overflow channel (the Black River)
subject to large seasonal fluctuations. The catchment to the north and west appears to
contribute little surface runoff, possible due to permeable volcanic soils. The level of
Lake Awassa is subject to considerable fluctuation (Figure 10, page 185), and there
are indications that it may well have stood some metres above its present level in the
relatively recent past (Grove and Goudie, 1972).
The Abaya-Chamo-Chew Bahir Basin
Lake Abaya, altitude 1 285 m, 72 km long and approximately 1 070 km 2 in area, is
the largest of the Rift Valley lakes. The Bilate, Gidabo and Galana are the main
perennial rivers entering the lake. The Bilate flows south from the Gurage Mountains,
draining the western escarpment; the Gidabo drains a large area of the eastern highlands south of the Awassa Basin; while the Galana drains the area between the Amaro
Mountains and the eastern highlands. Lake Abaya is moderately saline and alkaline,
and permanently brown in colour due to fine material in suspension. The level of
Abaya is controlled by a channel into the Culfor River which flows into Lake Chamo
55 m below Abaya. Lake Abaya used to overflow only in times of flood (Hufnagel,
1961) but has apparently outflowed continuously since 1963 passing significant
volumes of water into Lake Chamo.
Lake Chamo itself has a limited catchment, being fed principally by the Culfor River Lake Abaya overflow; of lesser importance is the Sile River entering from the west.
Variations in the level of Chamo reflect those of Lake Abaya, though with reduced
amplitude (Figure 6). The maximum level of Chamo is governed by an overflow
channel on the eastern shore into the headwaters of the Sagan River. This periodic
overflow, augmented seasonally by a considerable volume of runoff from headwater
tributaries along the western flanks of the Amaro Mountains, flows south and west
into the Chew Bahir Basin. The level of Lake Chamo began to rise in the early 1960s
following a similar rise in Lake Abaya and, from 1965 to 1974 the level was above the
Lake Chamo overflow, so giving rise to perennial flow in the Sagan River. Figure 6 is
the hydrograph of Lake Chamo from 1964, compiled from MNCD records t o December 1969, and NWRC records from July 1969; this overlap between the records
enabled the former (for which no datum could be traced) to be combined with the
latter. Figure 6 shows the rising lake level in the mid-sixties which killed mature
trees around the lake margin, so demonstrating that, prior to 1965, the level of Lake
Chamo had been considerably lower over at least several decades; this observation
conforms with known variations in the extent of Chew Bahir.
Lake Chew Bahir lies at an elevation of 520 m. No systematic observations of this
lake have been made, but travellers' notes give some indication of past fluctuations in level; these follow closely the fluctuations of Lake Rudolf for which longterm records are available. However, Chew Bahir has never been as deep as Rudolf,
and alternates between being a shallow lake and a dried salt pan (Butzer, 1971). It is
recorded that from the 1880s until 1898 the lake was several metres deep. In 1899
it was reported that the lake had dried up. It probably remained dry until the early
1960s, since which time it is unlikely to have completely dried out. The distribution
of shells around the shore suggests that the lake had, in the relatively recent past,
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FIGURE 6
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Hydrographs of Lakes Chamo and Abaya [Sources: MNCD Arba Minch and NWRC]
Prepared by the Directorate of Overseas Surveys 1975

stood at a level of 20 m above its floor (Grove and Goudie, 1972). This could well
represent the maximum level along a channel connecting the southern end of Chew
Bahir with Lake Rudolf. The main tributary of Chew Bahir is the Galana Dulei which,
fed both by the Sagan and by the Woitu (or Bala), enters the area of the lake as
a single river. The Woitu drains the south-west highlands southwards to the Sagan
confluence. Observations indicate, however, that only during high flows does this
river reach the confluence; at other times it is diverted in a north-westerly direction
through an area of swamp to terminate in Lake Birale.
The rise in the levels of the southern lakes (including Lake Awassa) was apparently
related to changes in lake level throughout East and Central Africa during the sixties.
Some of these have been correlated with climatic variation, though it is not clear
whether they are episodic or cyclic events. Evidence of former lake levels within the
Rift Valley suggests that the changes may be cyclic events of long period. Consequently, irrigation schemes based on the use of these waters, in particular along the Sagan
River and in the Chew Bahir Basin, must involve a high element of risk.
COMMUNITY WATER SUPPLY
Although water may locally be abundant, many parts of.the Rift Valley are seriously
short of supplies, to an extent that depresses health and living standards and limits
agricultural expansion. Even where the quantity is adequate, quality may be poor.
Saline springs render many rivers and lakes unpotable, while inadequate sanitary
facilities and poor public health services allow widespread bacteriological contamination of surface and shallow groundwater supplies. Recently, some of the major
centres of population have been provided with good quality well water but, elsewhere,
much time and effort is wasted in collecting and carrying water, often of suspect
quality, from springs, rivers or lakes.
Responsibility for rural water development is vested in the Rural Water Supply
Division of the NWRC, while hydrogeological investigations are the responsibility of
the Geological Survey within the Ministry of Mines. Under the Third Five-Year Plan
(IEG, 1968) the NWRC was charged with preparation of 'a national survey programme for potable water supply', with emphasis during the plan period on Awassa, the
Rift Valley generally and Borana; substantial funds were voted for continued water
development. The task, however, is enormous. Survey work has so far been restricted
to the north of the project area and, at the present scale of operations, the majority
of the rural population will experience no benefit for many years.
ECOCLIMATIC ZOIMATION A N D LAND USE
Four ecoclimatic zones have been recognised within the project area*:
Zone 1

Humid to dry-humid lands, now mostly under coffee or other intensive
agricultural use, formerly forest or montane grassland

Zone 2

Dry sub-humid or semi-arid lands characterised by evergreen shrubs,
Combretum or allied vegetation, usually of good potential for
agriculture (soil and topography permitting) though with a restricted
choice of crops and farming systems

Zone 3

Semi-arid lands where, despite relatively low or erratic rainfall, a
combination of altitude and latitude or local site conditions confer
some potential for agriculture (e.g. cotton or early-maturing cereals);
characterised by dryland acacias, with some broadleaved trees or
shrubs

'These zones (1-4) are broader in concept and do not conform with the ecoclimatic zones (O-VI) recognised in
Kenya and Uganda (Pratt era/., 1966).
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Zone 4

Arid lands, mostly dry thorn-bushlands, unsuitable for rain-fed agriculture, though with moderate potential for extensive livestock production
or wildlife

The relationship of these four zones to the land regions is shown in Table 5.
A climatic zonation can only indicate gross land potential. The qualification 'soil and
topography permitting' that has been specified for Zone 2 (because this Zone is often
associated with steep and rocky hillsides) applies to some extent to other Zones also.
Moreover, the distribution of rainfall can be more important than the annual moisture
balance, especially where annual cropping is concerned. Semi-arid areas with a single
wet season (i.e. where rainfall is concentrated into a few months) are more likely to
produce reliable crops than areas where the same amount of annual rainfall is divided
between two rainy periods six months apart. This observation is especially pertinent
in the central part of the Southern Rift Valley around lakes Zwai and Abiyata where,
despite low annual rainfall (450-600 mm), successful cultivation of maize and haricot
beans is practised.
The ecoclimatic zonation of the project area is presented on Map 1. More ground
control would undoubtedly have allowed greater precision in the mapping of zone
boundaries, even the delineation of additional ecoclimatic zones. For purposes of
agricultural development, a subdivision of Zone 1 according to altitude, relative
moisture availability, and potential for coffee and other crops, would have been
valuable, but time did not permit this. In particular, the moorland areas (afro-alpine
dwarf shrub grassland) above the natural forest-line should have been excluded from
Zone 1 proper.
Ecoclimatic Zone 1
This Zone is indicated on the airphotos by the dark tone of the herbaceous layer,
which remains green far into the dry season, and by the presence of coffee and forest
remnants. The nature of the remnants differs according to relative moisture availability and, although these were not mapped, several subzones~were recognised during
field survey. In order of decreasing humidity these are:
1.

Bamboo thicket of Arundinaria alpina, often forming a narrow belt at some level
between 2 300 and 3 000 m; at its upper limit this tends to be replaced by Erica
arborea shrubland. Hagenia abyssinica is a common associate

2.

Albizia forest remnants, with Albizia gummifera, Polyscias ferruginea, Aningeria
adolfi-friederici and Allophylus abyssinicus; occurs over a wide altitude range,
from 1 900 to 2 600 m

3.

Podocarpus forest remnants, with Podocarpus gracilior, Pygeum africanum,
Celtis kraussiana, Olea hochstetteri and Croton macrostachys; locally, near-pure
stands of Podocarpus may still be seen; the general altitude range is 1 800-2 300
m

4.

Juniperus forest remnants, with Juniperus procera. Acacia abyssinica and Olea
africana, in an altitude range 1 700 to 2 500 m

High altitude Pennisetum-Andropogon-Setaria grasslands form an extensive edaphic
variant within Zone 1, associated with seasonally poorly drained plateau silty clays
between 2 000 and 2 800 m. With decreasing elevation the proportion of perennials
in the herbaceous flora tends to decline, as does the overall number of grass species
(Hakansson, 1968). With the exception of these poorly drained areas, much of Zone 1
is already cultivated. Cultivation is even undertaken in the heath zone as high as
3 500 m. Forest represents a rather insignificant and declining proportion (0.9%) of
the land area. The location and extent of State Forests are listed in Table 46 (page 211).
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Small woodlots of Eucalyptus globulus have been planted between 1 800 and
3 200 m; E. camaldulensis is sometimes planted below 2 200 m.
Ecoclimatic Zone 2
Zone 2 is also mostly cultivated, except on steep rocky hillsides where the vegetation
cover has been preserved. This Zone typically comprises bush grassland, the tall
grassland elements including species of Hyperthelia and Hyparrhenia, with Themeda
triandra, Heteropogon contortus and Eragrostis superba. The stock-carrying capacity
is relatively high at less than 2 ha per stock unit. The tree species may include
Combretum molle, Protea gaguedi, Erythrina abyssinica, Heeria reticulata, Croton
macrostachys, Ficus sycomorus, Albizia schimperiana and Acacia hockii. Semi-evergreen thicket is a common variant dominated by O/ea africana, Euclea schimpen',
Dodonaea viscosa, Carissa edulis, and Rhus natalensis. The characteristic elevation
range is between 1 400 and 2 000 m.
Ecoclimatic Zone 3
This often occurs merely as a transition between Zones 2 and 4, normally between
1 100 and 1 700 m. It is characterised by frequent acacia species, especially A.
brevispica, A. tortilis, A. nilotica and A. seyal, accompanied by broadleaved trees or
semi-evergreen shrubs, such as Croton dichogamus, Harrisonia abyssinica. Terminalia
brownii, Sclerocarya birrea. Balanites aegyptiaca, Capparis tomentosa, Acokanthera
schimpen'. Euphorbia candelabrum. Commiphora africana and Dichrostachys cinerea.
A local variant of common occurrence on poorly drained black clay consists of
Pennisetum mezianum-Acacia drepanolobium-Balanites orbicularis bush grassland.
Zone 3 is most extensive on the valley floor in the north of the project area, where it
is currently subject to increasing settlement pressure. Where there is grass this is
potentially productive rangeland, usually with a carrying capacity of less than 4 ha
per stock unit.
Ecoclimatic Zone 4
Zone 4 is characterised by dry thorn-bushland (which typically presents a uniform
tone on the airphotos), dominated by Acacia Senegal, A. tortilis or A. mellifera on
moister sites and by A. nubica, A. reficiens, A. paolii or A. horrida on the drier sites;
A seyal var. fistula may occur on seasonally flooded land. Common tree or shrub
associates include Cadaba farinosa, C. rotundifolia, Dobera glabra, Salvadora persica.
Commiphora spp., Grewia villosa, Boscia coriacea, Sterculia africana and Sansevieria
ehrenbergii. Grasses include Cenchrus ciliaris, Chloris roxburghiana, Sporobolus
he/vo/us, S. marginatus, Chrysopogon aucheri, Enteropogon macrostachyus and
Pennisetum mezianum, with a wide variety of annual species, especially Aristida spp.
In general, the stock-carrying capacity is not high and varies between 10 and 20 ha per
stock unit. Very local patches of cultivation may be found, almost invariably of
early-maturing or drought-resistant crops, such as sorghum and cotton.
LAND TENURE
This review of land tenure in the project area is based on the situation pertaining in
1974, and takes no account of the reforms instituted during 1975.
The complex land tenure system may well represent the most significant single constraint to agricultural development, and largely determines the farmer's attitude to
improving productivity. Moreover, the administration and distribution of remaining
government land will have major repercussions on the rate of development of currently unoccupied and underutilised lands.
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The diverse forms of tenure may be broadly categorised into
1.

Communally-owned lands

2.

Individually-owned lands

3.

Government-owned lands

In the project area, categories (2) and (3) predominate; communally-owned land is of
negligible extent. By the turn of the last century, the proportion of government land
to individually-owned land was about 2:1 and much of the individually-owned land
was at the disposal of the local chiefs (balabats). More recently, considerable tracts of
government land have been given away to retired soldiers and civil servants. Although
remaining government land is theoretically inalienable as 'public domain' (distribution
being in the form either of concessions or of leases), patronage grants may have
resulted in permanent alienation (MLRA, 1967, 1968, 1969).
TABLE 7

Proportion by provinces of owner-occupancy and tenancy on individually-owned lands

Province

Owneroccupied

Rented

Part owned part rented

%

%

%
11

Arussi

38

51

Gemu Gofa

48

46

6

Shoa

28

55

17

Sidamo

64

35

1

Source:

CSO, National Sample Survey, 1966

Although individually-owned land is common throughout the project area, fewer
than half the farms are owner-occupied (Table 7). Ownership is unrestricted, but
owners are subject to various taxes and a high proportion of the landlords are absentee. The Civil Code has fixed the maximum rent at 75% of the crop, though in practice
it is usually a half or a third. In the many cases in which cash rents are paid, however,
these are not controlled by law. Perhaps the worst feature of the system is the lack of
security for tenants. About 90% of tenancy agreements are verbal. Few landlords
assist their tenants in the supply of inputs or credit. There is, moreover, no provision
for compensating tenants for permanent improvements. In areas where improvements
have been introduced (e.g. in Chilalo awraj a), landlords have evicted tenants without
notice, so as to cultivate the land themselves or sublet to contractors.
There has been no cadastral survey; land records are often inaccurate and registration
incomplete. Lists of original grants and copies of transfers are kept, but these records
are not comprehensive. In the absence of land registration and effective maps,
procedures for dealing in land are slow, and disputes frequent and costly. Though
land is the main source of tax revenue, the uncertainty of area measurements has
meant that taxes are often based on land productivity so penalising the more productive farmers. Owners of 'unmeasured' lands are taxed at higher rates than owners of
'measured' land.
The distribution of farm size in the traditional farming sector is shown in Table 8.
A large majority of these farms are less than 2 ha, and about half are smaller than 1 ha.
Intense population pressure in many highland areas has resulted in a high degree of
fragmentation, some holdings being not only uneconomic in terms of modern
commercial agriculture, but increasingly unable to support farming families at an
acceptable level of subsistence.
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TABLE 8

Distribution (%) of holdings of various sizes, in the traditional agriculture sector, by provinces
% distribution of ho Iding sizes (ha)

Province
0-0.5
Arussi

8

Gemu Gofa

73

1.5-2.0

2-3

3-4

23

15

14

20

10

6

19

4

2

2

0

0

0

7

4

4

0

0

0

Shoa

23

22

16

11

Sidamo

73

18

5

2

Source:

5+

1.0 - 1.5

0 . 5 - 1.0

13
1

4-5

4

CS0, National Sample Survey, 1966

Government land is defined as 'land not held or possessed in the name of any person'
(Civil Code). It is therefore extremely difficult, in the absence of comprehensive land
registers, to determine what land indisputably belongs to the government. The area
of government land identified by Burke and Thornley (1969) has subsequently
proved to be less than had been supposed. Most of the nomadic grazing areas in the
south of the project area (i.e. in Arero, Hamer-Bacco and Gardula awrajas) are
government-owned, but their exploitation has become a major cause of friction
between nomadic groups and the administration. The nomadic claims to the land are
not recognised as they do not pay land tax, which is the basic criterion determining
ownership. Indeed, the distribution and development of these lands rarely includes
compensation to dispossessed nomads. Moreover, where government land has been
leased to commercial farmers, a consistent policy regarding rents and conditions has
yet to be applied. Grants of land to veterans, soldiers and officials as rewards for
services rendered are seldom related to the needs of development. Although landless
people are also eligible for such grants (20 ha per family), less than 5% of the 104 000
ha distributed in Ethiopia in 1970-2 was allocated to the landless (MLRA, 1973).
Furthermore, although allocation of government land is nominally the responsibility
of the Ministry of Land Reformand Administration, provincial governors distribute
land as patronage. In Gemu Gofa, the settlement schemes at Wajifu and Lamte on
what had been thought to be government land resulted in most of the settlers losing
their farms to outside claimants in litigation suits. Undoubtedly the implementation
and even the formulation of proposals for new development may be impeded by lack
of definition regarding the location and extent of government land and by the generally indeterminate state of land ownership. It is concluded that the lack of official
control over tenurial relations represents a serious constraint to the adoption of
improved farming methods, and is causing increasing rural unemployment and a
regressive acceleration of trends favouring large landowners at the expense of tenant
farmers.
FARMING SYSTEMS
A wide range of crops and contrasting types of farming are found within the project
area, often in close proximity. The main determinant is rainfall. As rainfall decreases
and becomes less reliable, crop production becomes more constrained and hazardous,
and the relative importance of livestock increases. There are two sectors in the local
agricultural economy:
1

Traditional or predominantly subsistence farming

2

Commercial or predominantly market-orientated farming.

Traditional sector
Seven major farming systems have been recognised in the project area:
Type 1. Highland ensete.
Ensete (Ensete ventricosum - 'the false banana') is the
basis of the subsistence economy over much of the highland area of Gardula,
Gofa, Sidama and Wolamo above 2 100 m where coffee cannot grow. Subsidiary
crops include barley, cocoyam, sweet and Irish potato, beans, peas and ginger.
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Type 2. Barley/Wheat.
Temperate cereals characterise high elevations in Arussi
and the western highlands between Butajira and Hosaina; barley predominates
above 2 400 m, while maize is a locally important constituent below 2 000 m.
Subsidiary crops include ensete, linseed, peas and beans.
Type 3. Coffee/Ensete.
On well drained soils each side of the Southern Rift
Valley below 2 100 m, where annual rainfall exceeds 1 000 mm, ensete is grown
as the staple food and coffee as the main cash crop. The diet is supplemented by
maize, wheat and occasionally beans. Farm sizes are usually less than 1 ha.
Type 4. Maize/Peppers.
This combination is characteristic of the Meki Valley and
the area north of Alaba Colito, where farm sizes generally vary between 1.0 and
1.5 ha. Up to a quarter of the land is used for the cultivation of peppers (the
main source of cash income) while much of the remaining area is used for maize,
peas, beans and occasionally tef.
Type 5. Maize/Beans/Cattle.
This system predominates over much of the Northern Plain (e.g. from Lake Zwai to Butajira, on the Colito Plain and around Lake
Awassa), where rainfall is relatively low and uncertain (500-800 mm). Maize is
mostly grown for subsistence, and haricot beans form the main source of cash
income. Cattle are declining in numbers as the area of cultivation increases, but
still contributes about 40% to farm income.
Type 6. Cotton/Sorghum/Maize.
Cotton is common in lower Wolamo, around
lakes Abaya and Chamo, and towards Conso. In the south, where annual rainfall
is 600-700 mm and bimodal, sorghum tends to replace maize as the main food
crop. Between Arba Minch and Conso the three crops are grown mixed in small
bunded plots which conserve moisture.
Type 7. Semi-nomadic pastoralism.
Livestock, predominantly cattle, form the
basis of both subsistence and capital wealth in the drier central and southern
parts of the project area. Small patches of sorghum or maize may be grown but
cash income, if any, depends on the sale of surplus livestock.
Types 1 to 3 are essentially confined to Ecoclimatic Zone 1, while Types 4 to 6
occur in Zones 2 and 3 and Type 7 mostly in Zone 4. Other than in areas influenced
by intensive extension efforts, the use of fertilisers, improved seed and other
agricultural inputs is minimal. On larger f arms, however, machinery is commonly
employed.
Livestock
Although livestock have received specific mention only under Types 5 and 7, they
are seldom absent. No precise figures can be given, but on the basis of the estimated
populations of the constituent provinces (Livestock and Meat Board, 1972), it is
likely that the project area supports some 2.8 million cattle and 1.4 million sheep
and goats (c.f. Text Map 2). Horses and donkeys are important for transport. Camels
are used but only very locally, and the number of pigs is insignificant. Although total
numbers are uncertain, project surveys have indicated marked differences in livestock
densities between different agro-ecological zones.
In the highland farming areas, where coffee, ensete and temperate cereals are grown,
most farmers keep cattle for draught: on average about five head per holding. The
cattle are an important source of manure, and in some cases milk or butter is produced for sale. Hides also represent a significant source of income. Except where
substantial flocks of sheep are kept (usually where there is a relative abundance of
high grassland) most of the meat consumed is bought rather than home-produced.
The diet in ensete-producing areas is especially low in protein.
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Livestock populations in the intermediate farming areas (Ecoclimatic Zones 2 and 3)
are more variable. Larger populations are associated with the maize/beans/cattle
system, e.g. around Lake Zwai where the average is 10 cattle per holding and some
50% of farm income is derived from the sale of butter, milk and hides. A t the other
extreme, in the cotton/sorghum/maize areas, there is less than one head per holding,
though this would appear to be a relatively new situation due to recent decimation
by disease, primarily rinderpest and trypanosomiasis. In the maize/pepper areas the
average is 3.5 cattle per holding.
The largest herds by far are found around Lake Abaya and further south, mainly in
Ecoclimatic Zone 4, where semi-nomadic pastoralism is prevalent. Here herd sizes
range from 10 head to 20 or many more. Several pastoral groups are involved - the
Wolamo, Sidama and Küyera around the northern fringes of the Abaya basin, and the
Guji, Borana and Hamer in the south. The last three named are the larger groups
numerically and have the wider territorial range. On the other hand, their territory
is also drier; higher densities of livestock are often associated w i t h the Abaya basin,
especially when numbers are augmented by seasonal migration from the highlands.
General proposals for livestock development are presented in Part 8.
Commercial sector
Few farms in the traditional sector employ irrigation, mainly because of the
considerable investment required and the uncertainty engendered by tenurial arrangements. Commercial farms are characterised by greater capital resources and fewer
tenurial problems (i.e. they are farmed predominantly either by owner-occupiers or
by concessionaires). On those commercial farms where there is no irrigation, the
cropping pattern is similar to that prevailing in the vicinity, although on a larger and
usually mechanised scale. Where commercial farms have adopted irrigation, however,
crops and cropping patterns may differ appreciably.
Commercial farming is practised in many localities north of 6° N, often on land
formerly used by nomadic pastoralists. In the case of large holdings in populated
areas, the landowner usually lets his land to tenant farmers. Recently however, there
has been a tendency for landlords to displace their tenants, so as to manage the
amalgamated property as a commercial enterprise. On the Northern Plain, commercial
farms specialise in the production of haricot beans. In the Awassa Caldera, maize is
the most important crop: the Awassa Agro-Industrial Share Company manages 2 200
ha of sisal, and substantial areas of maize, peppers, beans, sunflower and tomatoes.
On the Central Plain there are numerous commercial farms producing haricot beans,
maize and sunflower. Around D ilia there are several coffee estates.
In the lower Bilate basin and along the shores of Lake Abaya, there are a number of
concessions and estates. The government-owned Tobacco Monopoly in 1973 began
irrigating tobacco and cereals from the Bilate River. Nearby, the Bilate Agricultural
Estate irrigates cotton, maize, peppers, sorghum, citrus and beans. Further south the
Abaya Agricultural Estate specialises in irrigated cotton, peppers and beans. Most
commercial farms around Lake Abaya concentrate on maize and cotton as their
main crops. A few farmers are experimenting with oilcrops such as sesame, sunflower,
soyabean and groundnuts; these are mostly irrigated.
The further development of irrigated farming is hindered not so much by lack of
available water, but by the quality of the water and by distribution problems
associated with difficult topography. The major commercial farms using irrigation
within the project area employ a system of gravity-fed furrow irrigation, in which
water is applied liberally with little reference to climatic conditions or crop
requirements. Considerable wastage occurs. In addition, some farms have recently
started to use brackish water; this could lead to long-term adverse effects on soil and
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crop yields. The Tobacco Monopoly uses a system of gravity diversion and distribution, combined with pumping from the canals and irrigation by sprinklers. Both
pumps and sprinklers are mobile. In several instances, especially near Lake Zwai,
smaller farms employ pumps to irrigate plots adjacent to water supply. The use of
handpumps to extract shallow groundwater is not unknown. There is no national
law governing the abstraction of water and the rights of riparian landowners.
COMMUNICATIONS
The main roads and tracks are shown on Text Map 4. Mostly these lie in a northsouth direction along the axis of the Rift Valley. The main access route from the
north is the asphalt road from Mojo to Awassa which continues south through the
project area as a gravel-surfaced all-weather road. The section southwards from Dilla
to the Kenya border is currently being reconstructed and upgraded as part of the
Addis Ababa - Nairobi highway. Two other all-weather gravel roads enter the project
area from the north: one from Addis Ababa to Hosaina via Butajira, and the other
from Nazereth to Asella. From Shashamane, good all-weather roads run east to Kofele,
and west across the Rift Valley t o Alaba Colito, turning south via Soddo to Arba
Minch and Gidole.
East-west link roads, except those mentioned above, are poor and in many cases are
unimproved tracks without proper drainage or adequate maintenance. Nevertheless,
most of these routes remain passable throughout the year for four-wheel drive vehicles.
However, access to the south and west of the project area is particularly difficult by
road at any time of the year, though a thrice-weekly service by Ethiopian Airlines
connects Addis Ababa with Hosaina, Soddo, Arba Minch, Bulchi and Bacco.
A vehicle ferry service was introduced on Lake Abaya in the early 1960's, prior to
construction of the all-weather road to Arba Minch. This is now largely redundant,
operating only once-weekly between a landing place 15 km north of Arba Minch and
the eastern shore at Gudicho, the latter being connected with Dilla by a dry-weather
road. A small vehicle ferry on Lake Chamo connects Arba Minch with several
otherwise inaccessible places on the south and east shores.
There are telephone connections between all the main towns as far south as Agere
Mariam and Gidole.
MARKET OUTLETS
Marketing
The central part of the project area usually produces annual surpluses of maize,
cotton, peppers, tobacco and haricot beans. Along the flanks of the valley, coffee,
wheat, barley and linseed are grown in abundance. In the Southern Rangelands, sales
of surplus livestock form the basis of cash income. This surplus production is marketed in a number of ways, as discussed below.
The system through which farm produce finally reaches the consumer is not simple.
With the exception of produce from the larger commercial farms, much that is sold is
not grown specifically for the market, but is production surplus to subsistence
requirements. Open-air markets are held in most villages at least once a week, but
the quantities sold or exchanged are small. Much of the produce traded at the primary
market is consumed locally, (e.g. ensete and butter, for which there are no major
national markets). Nevertheless, many farmers deal with merchants directly at the
farm gate and those products for which there is a wider demand (such as pulses and
peppers) are bought by merchants who transport them for sale in a secondary major
market, e.g. at Awassa, Alaba Colito, Soddo or Shashamane. From thence, produce is
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forwarded to the more important trading centres, Addis Ababa and Nazereth, where
the produce is bought by exporters or distributed among retailers. Produce may
change hands up to five times before it reaches the retail outlets.
In general, marketing costs are high, and prices received by farmers distant from
centres of consumption seldom exceed 50% of the retail price. The reasons for this
are complex, and may be due to various combinations of the following factors. In the
early stages of the marketing chain there are few buyers, and purchase prices are
often fixed. Furthermore, much produce is credit-linked at high rates of interest;
this is usually because it is difficult, if not impossible, for the farmer to obtain
institutional credit for marketing. The absence of on-farm and primary market
storage results in seasonal gluts which further reduce prices. Moreover, the farmer who
lives some distance from the primary market will be in a weak bargaining position
owing to his natural reluctance to transport unsold produce back to his farm. There
is also evidence that inaccurate market information is sometimes disseminated to
encourage an increased flow of produce on to the primary market, thereby enabling
merchants to buy at lower prices. In addition, transport costs between farm, primary
market and retail market are often high and variable, e.g. at peak demand during
coffee harvesting, rates frequently double. Finally, the farmer may be the victim of
irregular weighing and measuring procedures, since there are no standard weights.
This complex market system is influenced to a limited extent by certain government
organisations. The Ethiopian Grain Corporation was formed in I 9 6 0 to stabilise the
price of cereals, oilseeds and pulses, but has had limited success to date owing to
shortage of capital and administrative problems. The National Coffee Board inspects
coffee; but this is usually only after it has changed hands several times, and
consequently the Board has little influence on farm-gate prices. The Tobacco Monopoly controls the production and prices for tobacco. The Livestock and Meat Board is
currently supervising the operation and improvement of the stock route northwards
from Yavello which brings cattle from the Southern Rangelands to the processing and
consuming centres. The CADU project has established an autonomous Marketing
Division in Chilalo awraja with the aim of ensuring market outlets, fair prices and
quality premiums. By 1973 there were over 30 market centres at which the activities
included the purchase of grain and milk and the provision of inputs to farmers.
Processing
The local presence of processing facilities helps raise farm prices through locational
advantages, simplification of market channels and production of uniformly high
quality produce. There are several processing plants in the project area. Most of the
larger towns and villages have mills for grinding flour and extracting oil. Weaving is
undertaken in many places, notably at Chencha and on Gudicho Island (Lake Abaya)
where it has become an important cottage industry.
Major processing facilities are concentrated in the Awassa area. There is a sunflower
oil extraction mill which buys seed from outgrowers. A sisal decorticating plant
processes the production of the Awassa Agro-Industrial Share Company, which also
has plans to establish a maize-processing plant. A t Melka Wondo the Ethiopian
Livestock Development Corporation (ELIDCO) has a large abattoir (capacity 250 head
a day), where cattle from the neighbouring highlands and the Southern Rangelands
are slaughtered and processed. ELIDCO also manages a small canning plant, producing
tomato paste and several lines of canned vegetables. A t Wondo Genet there is a small
concern producing geranium and other essential oils. The Tobacco Monopoly dries
and cures tobacco at Awassa, and is currently constructing major additional facilities
on the lower Bilate River.
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In the Sidamo highlands are approximately 120 coffee stations which hull, wash and
dry smallholder coffee: these are to be improved as part of a National Coffee Board/
IBRD programme.
EXTENSION SERVICES
Agriculture
The Southern Rift Valley enjoys the most complete extension coverage of any
comparable area in Ethiopia. Extension programmes in the Southern Rift Valley
include:
1.

The Chilalo Agricultural Development Unit (CADU), which covers the greaterpart of the Chilalo awraja

2.

The Wolamo Agricultural Development Unit (WADU), which currently (1973)
operates over less than 20% of the Wolamo awraja

3.

The Southern Regional Agriculture Development Project (SORADEP),
operating in parts of the Sidama, Derassa and Haikoch and Butajira awrajas

4.

The Minimum Package Programme (MPP), centred on Butajira and Chencha

5:

The Tobacco Monopoly, with a limited extension service to smallholders in
the Awassa and Wolamo areas.

6.

The National Coffee Board, with extension agents in Sidamo Province

7.

The Livestock and Meat Board (LMB), which has a demonstration centre at
Shashamane to improve the quality of hides and skins

Although CADU, WADU and the MPP are all responsible t o the Ministry of Agriculture, each enjoys a considerable measure of autonomy. CADU and WADU are comprehensive programmes dependent on a high level of investment and expertise. As such,
these relatively expensive programmes have been initiated with the basic aim of testing and developing technical and methodological innovations. The programmes are
comprehensive in the sense that much activity lies outside the field of extension and
includes such activities as public health, road construction and marketing. In the case
of CADU, the most comprehensive project, the stated aims are to achieve economic
and social development, through maximum participation of the local people by means
of the creation of development committees.
Between their inception in 1967 and the end of 1972 almost 300 Model Farmers
Committees were established. CADU activities include agricultural experimentation;
extension programmes for the dissemination of proven innovations; the production
(e.g. of seed and of simple implements) and distribution of inputs, often on credit;
improvements in infrastructure (especially water supply) and marketing; forest
management; and the promotion of small-scale industrial ventures. The CADU extension service covers crop and animal husbandry, agricultural implements and forestry.
The project area has been divided into a number of extension areas each serving
between 1 500 and 2 000 households; by early 1973, 31 of these areas had been
established. One extension agent and a minimum of one assistant are assigned to each
area. One of the main activities of the agents is in the preparation of individual farm
plans. In addition, CADU runs a women's extension service (covering home economics, literacy etc) and a training centre which aims to train agents in extension and
marketing, and model farmers in improved husbandry.
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WADU, the other comprehensive project, started in 1970, gives a greater emphasis to
land planning and settlement, but is also active in the improvement of infrastructure,
soil conservation, marketing, coffee processing, the promotion of cooperatives,
extension and the provision of farm credit. Although currently limited only to part
of the highlands of Wolamo and to two recent settlement areas, by the end of 1973
some 10 000 farmers had been brought within the coverage provided by the extension
service, with about 875 farmers to each extension agent and 73 farmers to each
demonstrator (Paulos et al., 1973).Considerable emphasis is placed on the development of cooperative societies which handle both produce and farm inputs: membership accounts for over 90% of the farmers covered by the extension service. As in the
case of CADU, there are sections within WADU for the provision of training to
demonstrators, agents and farmers and the promotion of home economics. The
extension approach is supported by elected farmer leaders, each of whom is responsible for nine other farmers. The recent WADU evaluation showed that marked
progress had been made in crop production, substantially offsetting the relative
failure of the project to generate benefits through livestock production (Paulos et al,
1973). This evaluation estimated a gross benefit:cost ratio of 1.92, excluding coffee
(2.61, including coffee), though it is unclear as to what extent these benefits can be
attributed to the activities of W A D U ; it would appear that, in common with CADU,
this is a relatively high cost operation.
In contrast, SORADEP is partially self-financing through its intimate association with
the Awassa Agro-Industrial Share Company (AAISC). This unique set-up, whereby
a commercial estate generates funds for regional extension in return for services, may
be suitable for replication elsewhere. Indeed it is the proposed basis for establishing
a similar extension programme at Arba Minch. SORADEP was initiated in 1971 with
a strong emphasis on raising the production of maize with a view to processing the
surplus. The result has been a striking increase in maize production, even though the
proposed processing unit has yet to be constructed. The number of farmers effectively
served by SORADEP in 1973 was 13 100. In those less arid areas where the extension
structure has been adequately established, it can be considered intensive with an
average of one agent for 141 farmers (Gillain, 1973), a ratio unequalled elsewhere in
Ethiopia. Credit is based on the provision of seed supplied by the AAISC, the cost
being recovered after harvest. Fertiliser is sold below cost price. All farm credits are
financed by the AAISC and allocated in kind by SORADEP as part of its procurement and marketing functions. Although less comprehensive than CADU or WADU,
in that SORADEP is specifically concerned with the promotion of agricultural
production rather than rural development in the wider sense, it is closely associated
with the (MNCD) Awassa Training Centre which not only plays a key role in training
extension agents but is also active in promoting home economics, cooperative
development and adult education: a literacy campaign was started during 1973.
SORADEP extension is based on the sound principle that local people trained locally
to an intermediate level and returned to the villages from whence they came prove
more effective as agents than those who are sent away to take high-level diplomas
outside the district.
Drawing on experience gained by CADU, a minimum package extension programme
(MPP) was started in 1971 with the support of SIDA. This aims to provide a few
proven inputs (e.g. fertiliser and improved seed) essential for overcoming crucial
limitations to crop production (especially cereals) on the smaller farms of less than
20 ha. Though now operating in several areas, none of the programmes has yet approached the 10 000 farmers each area is intended to serve. Credit is organised
through the Agricultural and Industrial Development Bank which is required to lend
on a yearly basis at commercial rates of interest. This condition, and the necessity
for downpayments on fertiliser (25%) and seed (50%), limit the number of small
farmers who can participate. Moreover, the low density of extension agents (on the
Shashamane MPP a level of one agent to about 2 000 farmers) is unable to provide
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essential supervision and a high level of defaulting on credit repayments results. The
MPP is based on the use of demonstrations combined with the model farmer concept,
each elected farmer being held responsible for as many as a hundred other farmers.
The gradual development of the MPP by way of two years identifying development
prospects and a further year of demonstrations was intended as a slow but sure way
of identifying and alleviating critical constraints. In practice, the programmes have
attempted to cover too many farmers at too early a stage, with the inevitable consequence of over-stretched resources, diffusion of effort and lack of impact.
Other extension efforts are both more specialised and smaller in scale. The Tobacco
Monopoly extension among tobacco growers is efficient, although there are indications that in the future much of the tobacco will be produced by larger farms, or
from the Monopoly's own estate on the Bilate River. Most Coffee Board extension
agents are largely concerned with inspection duties and are unable to give much
advice to farmers, which in part accounts for the generally low quality of coffee
marketed.
Provincial offices of the Ministry of Agriculture, being starved of funds, transport
and technical staff, play only a limited role in extension. Nominally they also provide
a veterinary service though trained veterinarians are scarce and tend to be concentrated on a few specific projects, leaving the vast majority of farmers without advice
on animal husbandry.
It is too early to evaluate the operation of the major extension programmes but it is
already evident that there is a need for improved coordination and greater dissemination of information between extension projects. It should be remarked that
the current extension programmes are confined almost exclusively to smallholders
and that less is done in support of intermediate-scale farmers (cultivating, say, 10-50
ha), though the significance of these farms in terms of productivity is recognised.
Moreover, with the exception of the JP 15 campaign against rinderpest and contagious
bovine pleuropneumonia, there is a total lack of extension in the pastoral rangelands.
In view of the generally excellent response to innovation and the exceptional levels
of credit repayment achieved in the Southern Rift Valley, investment in agricultural
extension should be accorded a higher priority.
Forestry
With the single exception of the Forestry Division of CADU, there is apparently little
formal forest administration in the Southern Rift Valley. Lack of trained staff and
effective organisation will remain a major constraint in the implementation of forest
policy for some time to come: forest guards, for example, currently receive no formal
training whatsoever. Recommendations for redeployment of staff, for staff increases
and for improved transport and equipment have been made by the Forestry Advisers
in their provincial reports for Shoa, Sidamo and Gemu Gofa. Other major constraints
in the conduct of an effective forest administration include the following:
1.

The confused situation regarding land tenure

2.

The dearth of accurate, large-scale topographic maps

3.

The considerable backlog of state forest boundary surveys. These should be
executed by the Ministry of Land Reform and Administration but, with the
exception of Munessa Forest which has been demarcated by CADU, state
forests are only very inadequately designated

4.

The absence of working plans for the state forests
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Systematic management in state forests barely exists; most forests are subject to
illegal encroachment in the form of settlement and grazing. There is a system for
restricting felling in private forests, and the law requires reafforestation of exploited
areas. In practice, however, the procedures have met with limited success and by and
large are unenforceable. There are many instances of timber exploitation being
followed by total clearance of the forest for agriculture, while reafforestation is
negligible in extent and poor in quality. Because of shortages of staff and of funds for
compensating private landowners, no attempt has yet been made to apply legislation
providing for the declaration and management of protective forests.
There has as yet been no afforestation of government land within the project area
(there are less than 1 000 ha of state plantations in the whole of Ethiopia) and
consequently there is a considerable backlog of reafforestation in exploited areas of
existing state forests. The location and extent cf individual state forests and proposals
for the development of forestry are contained in Part 9.
WILDLIFE AND RECREATION
The Rift Valley cannot match the concentrations of wildlife to be found in the Omo
National Park in south-west Ethiopia, but several of the larger mammals have survived
in favoured localities, and especially at Nachisar (between lakes Abaya and Chamo)
and towards the south of the Chew Bahir Basin. At Nachisar, Burchell's zebra,
Swayne's hartebeest, Grant's gazelle, greater kudu and waterbuck all occur commonly.
Around Chew Bahir, Grevy's zebra are notable, together with oryx, gerenuk, lesser
kudu and ostrich. Along the upper reaches of the Sagan there are a few remaining
Burchell's zebra, waterbuck and ostrich. There are no rhinoceros, buffalo, elephant or
giraffe in the project area; but leopard, wild cat, serval, hyaena and jackal occur
sporadically. Lion are rare and confined to the vicinity of the southern lakes - Awassa,
Abaya, Chamo and Chew Bahir- and the Sagan River. The indigenous mountain
nyala is recorded from one locality, east of Awassa on the forested slopes of Mount
Abaro. Common smaller mammals include warthog, oribi, duiker, dik-dik, mongoose,
porcupine, ground squirrel, vervet monkey and baboon. Colobus monkey are present
in some of the forest areas.
Hippopotamus occur in lakes Zwai, Langano, Awassa, Abaya and Chamo, as well as
on the Boyo Swamp, Gidabo delta and reputedly in several isolated crater lakes.
Crocodile occur in Abaya and Chamo, and in the Gidabo, Culfor, Woitu and Sagan
rivers. Lakes Abaya and Chamo contain large numbers of tilapia, barbel, catfish and
Nile perch, the latter attaining exceptional weights of up to 180 kg. Tilapia and barbel
occur in relatively high concentrations in the relatively fresh lakes Zwai and Awassa;
whereas lakes Shala, Abiyata and Langano are, due to salinity, only lightly stocked
with these fish. Catfish, which are common in Lake Awassa, are unaccountably
absent from Lake Zwai. Close to the lakes the birdlife is rich and varied, exceptionally
so in the case of Lake Abiyata. Parties of bird-watchers regularly visit the Rift Valley,
staying at Langano and Awassa.
Despite some unique attractions, the tourist potential of the Rift Valley is limited by
high travel costs to and from Ethiopia and keen competition from other countries in
eastern Africa. Moreover, of the estimated 15 000 tourist visitors to Ethiopia in 1972,
over half either took the 'historic route', stayed in Addis Ababa, or, arriving from
Djibouti, patronised hotels at Harar and Nazareth. It will certainly be necessary for
proposals for tourist development in the Rift Valley to be related to parallel developments in the Awash and Omo catchments.
The Southern Rift Valley currently attracts mainly local weekend traffic. The recent
(1972) sector review on aviation and tourism identified two main centres for potential
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development: Langano and the area around Arba Minch. These are discussed elsewhere in this report. A t Langano, recreation is primarily based on water sports and
camping; few visit the nearby Park, partly due to lack of publicity and poor
facilities, but essentially because there is so little wildlife. Arba Minch has more
varied attractions: good game viewing, boating, fishing and superb scenery, with room
for expansion. The main disadvantage of Arba Minch is its distance (500 km) from
the capital.
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Part 4
Prospects for crop
production and processing

In this part of the report the current (1973-4) prospects are considered for a range of
crop commodities which appear best suited for promotion and/or intensification in
the Southern Rift Valley. For each crop selected, the domestic and export market
prospects are analysed in outline (so far as available statistics allow) and proposals are
made regarding the most suitable Ecoclimatic Zones and agronomic conditions for
production. It should not be assumed from the number of cash crops selected for
possible expansion that numerous new crops are being proposed for immediate
adoption: time will be required for markets to develop, farm systems to adjust and
research to unravel inevitable problems.
Due to lack of reliable statistics and the aggregated nature of the available data, it is
not easy to project future levels of commodity demand and supply. Data on the
variables influencing future demand are at best only rough estimates, which do not
take account of the sectoral nature of the economy. Production levels in 1970 are
taken from Central Statistical Office (CSO, 1971) and Ethiopian Grain Board (EGB,
1973) publications. Demand projections are based on various assumptions about the
economy, including:
1.

A population in 1970 of 24.3 million, of which 2.3 million were urban

2.

Population increasing at a rate of 1.8% (rural) and 7.4% (urban)

3.

Per capita real income for both urban and rural populations increasing at an
annual rate of 2.2%

Much miscellaneous statistical data were provided informally by various Ministries,
including the Ministry of Planning. It should be recognised that there has been no
analysis of the comparative profitability of the various crops discussed below. Crude
demand projections have merely been related to the technical feasibility of growing
the crops within the project area. In making recommendations at the farm level,
more detailed analysis needs to be undertaken so as to identify those crops which
will give the highest return to the farmer.
CEREALS
Cereals form the most important constituent in the diet of the majority of people in
Ethiopia. If present consumption levels are to be maintained in the context of
population expansion, the production of cereals must increase by about 2.5% per
year. But demand will be further reinforced by increases in per capita income. By
1980, total domestic demand will be about 45% higher than the level in 1970. Moreover, severe local shortages can occur in Ethiopia, the major constraints preventing
relief through natural market forces being inadequate storage facilities, transport
(lack of roads, distance and high cost), speculation and lack of local purchasing
power.
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The high internal prices for most cereals (other than sorghum) make it unlikely that
significant amounts can be exported at present. The Ministry of Agriculture projects
that the traditional subsector will increase production at an annual rate of 1.9%.
Commercial agriculture and areas influenced by the MPP will be contributing to
production at a rate higher than this. Nevertheless, in view of the demand projections
for cereals, there must be considerable unease regarding the adequacy of future
supplies.
Maize
Ethiopian production estimates for 1970 ranged between 678 000 and 880 000 tons.
The area under production was about 0.9 million ha and has since expanded. Estimated income elasticity is 0.4, and demand by 1980 is expected to be 40% above the
1970 level. Yields range from 5 t o 15 q/ha in the traditional subsector, 10 to 40 q/ha
in commercial farming, and up to 75 q/ha at Awassa Agricultural Research Station
(ARS). Wide price fluctuations due to local shortages and surpluses are experienced
both annually and seasonally, exacerbated by transport problems. Expansion
possibilities exist in the Southern Rift Valley; the Awassa area where there are
proposals for construction of a processing plant, is particularly suited to the production of maize. Although local surpluses arise, the market for maize will remain an
internal one, since high transport costs and lack of standardisation preclude exploitation of the world market. Maize is highly suited to Ecoclimatic Zones 1 and 2 on well
drained soils below 2 200 m. Cool conditions at high altitudes lengthen the time to
maturity, and above 2 400 m severely limit yields. Moderate yields can be obtained
in Zone 3 in most years, though serious losses may occur due to moisture stress at
critical times.
Work by the ARS at Awassa has shown convincingly that maize yields are especially
affected by sowing date and sowing density and by attention to early and regular
weeding (Gillain, 1973). This has led to recommendations for the adoption of a strict
farming calendar and sowing in rows to facilitate weeding and control of plant
density. The ARS has selected from local strains, or brought in from Kenya, a number
of high-yielding varieties and hybrids, including two 2 or 3-row hybrids which have
relatively long cycles but good processing properties. Short-cycle varieties are of
value in late sowing, as on many small farms, or for use when the rainy season comes
late, as in 1973. The long-cycle varieties, being more productive but also less hardy,
require deep ploughing before the rains set in. Because this implies the use of
mechanised ploughs, it is generally only practicable on the larger farms.
Sorghum
The 1970 estimates of production range between 689 000 and 1 007 000 tons. The
area in Ethiopia under cultivation is reported to be 1.2 million ha; yields average
6-15 q/ha. The income elasticity of demand is about 0.3 and overall demand is
expected to be 35% higher in 1980 than in 1970. Sorghum is one of the few cereals
to be exported, although exports are confined to Djibouti and Somalia. Exports in
1972 amounted to 4 300 tons. Of all cereals, sorghum has the brightest prospects for
continuing demand abroad, owing to price and locational advantages. Nevertheless,
marketing problems must be overcome before the level of exports can be raised
substantially.
Sorghum is a crop which grows well in the drier southernmost parts of the Rift Valley
where it usually outyields maize. It is a hardy, drought-resistant cereal, well suited to
elevations below 1 500 m on a wide range of soils in the southern half of the project
area where rainfall is unreliable (Ecoclimatic Zone 3, and moister areas of Zone 4).
A major disadvantage of this crop are the heavy losses that can be sustained from
birds. Nevertheless, the production of sorghum both for internal use and for export
should be encouraged.
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Barley
Barley is indigenous to Ethiopia, where, after tef, it is the most important cereal in
the highlands. Nowhere else in the world does such a diversity of types exist. These
could form valuable reserves of breeding material. Production estimates for 1970
ranged between 774 000 and 1 463 000 tons. The area under barley has remained
constant over the last few years at around 1.1 million ha. Yields in the traditional
subsector are 4-14 q/ha; trial yields have exceeded 40 q/ha. Estimated income
elasticity of demand is 0.3 and consumption in 1980 has been projected at 35% above
the 1970 level.
The potential market for malting barleys is already considerable and expected to
increase dramatically in the near future. In 1970, the equivalent of 5 000 tons of
malting barley was imported; this is expected to rise to no less than 10 000 tons by
1975 (costing the equivalent of about S 4 million in foreign exchange). A necessary
preliminary to developing home production would be construction of a malthouse
(estimated investment S 4.3 million). It is recommended that this development be
given a high priority. A t an average yield of 20 q/ha, the area requirement for the
production of 10 000 tons of malt barley would be about 5 000 ha. It is envisaged
that at least half this area could be grown in the Arussi highlands near Asella where
production recommendations are already at a relatively advanced stage.
In the Southern Rift Valley, barley is commonly grown between 2 000 and 3 500 m;
it grows most successfully where there is assured rainfall. It may also be encountered
at somewhat lower elevations. Barley may be confidently recommended in all areas
within Ecoclimatic Zone 1 above 2 200 m. Below this, wheat almost invariably gives
higher yields. Heavy and very sandy soils should be avoided. A t the highest elevations
barley is the only cereal that can survive. The recent rapid spread of barley into the
moorland areas (generally above 3 200 m) is aggravating the erosion hazard,
particularly since at these high elevations barley tends to be planted on slopes to
avoid frost damage.
Of all the cereals, barley has the greatest potential for improvement; higher priority
should be given to barley breeding and agronomy.
Wheat
The 1970 production estimates vary between 309 000 and 782 000 tons. No exports
were recorded for that year, but imports of grain and flour amounted to 60 000
tons, between 8 and 20% of total production. Estimated income elasticity of demand
for wheat is 0.7; demand in 1980 is expected to be 55% above 1970 levels. The area
under wheat has increased slightly over the past five years and is estimated at one
million hectares (1973). Average yields, however, have remained unchanged. It is
probable that the area under wheat will increase at the expense of other cereals,
though considerable efforts will have to be devoted to increasing production if
projected demand is to be met. Exports are most unlikely, and policy should aim at
self-sufficiency.
Wheat cannot be grown in warm and humid areas, nor can it compete with barley
above about 2 400 m. Soils should be fertile and well drained. Wheat is therefore
suited to certain areas in Ecoclimatic Zones 1 and 2 between 1 700 and 2 400 m. A t
these elevations, conditions with 750 - 1 100 mm of rain and relatively low humidity
are most favourable for wheat production. Within the project area localities suitable
for wheat production are limited. It is proposed that efforts to increase production
should be concentrated on the Asella Piedmont, the Meki Valley, and at intermediate
altitudes in the Gurage and Duguna Mountains Land Regions.
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Tef
Tef is the most widely grown cereal in Ethiopia, occupying some 1.6 million ha.
Income elasticity of demand is about 0.4 and it is projected that demand in 1980 will
be 70% above the 1970 level. In 1972 production was estimated at 1 382 000 tons.
Tef commands a high consumer preference, and prices are higher than for other
cereals. Consumption is however virtually confined to Ethiopia and there are no
exports. It has been argued that other grains could be substituted for tef and that
wheat and barley could to some extent replace tef in the production of injera. Yet,
inspite of high cultivation costs (mostly labour) and high price, its popularity should
ensure a continuing demand. It is unlikely therefore that the overall area under tef
will decline substantially; with improved techniques it might even increase.
The advantages of tef are that it yields well on the extensive black clays of the Central
Highlands, and is able to mature on residual moisture after the rains have ceased. It is
drought and disease resistant, and it will yield under conditions of impeded drainage
where other cereals fail. Yields are however generally low (3 - 10 q/ha). Selection of
improved varieties is being undertaken at Debre Zeit. In the Southern Rift Valley, tef
is the least important cereal. Though usually found between 1 700 and 2 500 m in
Ecoclimatic Zone 2, it appears to do well near Arba Minch at 1 300 m.
So as to reduce the quantities of tef transported into the Southern Rift Valley, a modest expansion programme can be justified, focussed on poorly drained clay soils
where other cereals cannot easily be grown. In view of its drought resistance and low
demand for water, it is also recommended that tef be tried at elevations lower than
1 700 m.
PULSES
Pulses are an important source of protein in the Ethiopian diet, and occupy about
0.9 million ha. Estimates of production in 1970 ranged from 506 000 to 608 000
tons, of which 51 000 tons were exported (representing 7% of total exports) valued
atS 15.8 million (Table 9). By 1973, pulses had improved their relative position to
account for 13% of all exports by value. Income elasticity of demand is 0.5, and
domestic demand in 1980 is expected to be about 50% above 1970 consumption
levels.
TABLE 9

Levels of production and exports of pulses in 1970

Commodity

Estimated production
range
(000's tons)

Exports
(000's tons)

Exports as % of
minimum level of
production

Chickpeas

151 - 180

2.1

1.4

Field peas

100-124

0.4

0.4

Horse beans

1 0 9 - 131

15.6

14.3

Haricot beans

57-

70

17.1

30.0

Lentils

89-103

15.6

17.8

506 - 608

51.0

10.1

Total
Source:

EGB and Annual Trade Statistics

The pulses which figure largely in the export returns are haricot beans, horsebeans,
and lentiis. The European market offers good prospects for all pulses, particularly the
standardised white haricot bean of canning quality. Expansion of production for
export is hindered by uneven supplies, shortage of improved seed, inadequate
extension, poor grading and inefficient marketing.
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Nevertheless, worldwide shortages of pulses and increasing demand in Europe, the
main centre of consumption, combined to cause a dramatic upsurge in prices during
1973. The boom was such that price levels of S 400/ton in 1972 were transformed to
exceed S 1000/ton f.o.b. by the end of 1973. By mid-way through 1973, Ethiopia
had exported more pulses than in the whole of 1972 (c.f. Table 10).
T A B L E 10

Year

Exports from Ethiopia of haricot beans
Exports
(tons)

Average price
(8/ton)

1970

17 134

395.90

1971

22 568

443.30

1972

25 653

401A5

1973

6 0 709

512.80

Source:

Ethiopian 3rain Board, market reports.

Analysis of the European market for haricot beans is complicated by lack of differentiation between the various kinds of beans imported. In 1970, the UK and the EEC
imported approximately 141 000 tons of dried white beans, including haricots (TPI,
1970). In that year, Ethiopia supplied 16 235 tons to the European market, more
than 60% of which went to W. Germany. The UK, by far the largest importer in
Europe, imported less than 350 tons from Ethiopia, obtaining nearly all her supplies
from the USA. The increasing acceptibility of Ethiopian haricot beans, and their
competitive price, should ensure an increasing share of the European market. Prices,
although weakening from their all-time high in 1973, are not expected to fall below
1972 levels and should be maintained at about $ 750/ton f.o.b. This price is well
within present costs of production on both smallholdings and large commercial
farms. The Ministry of Agriculture pulse diversification and export promotion
programme is expected to encourage haricot bean production, and the prospects for
continued expansion look promising.
Beans (Phaseolus vulgaris) grow well in areas where the mean temperature is
between 18 and 23° C, lower temperatures reducing vegetative growth and germination and higher temperatures affecting pod set. Too much rainfall and high humidity
lead to a high incidence of bacterial and fungal leaf diseases, while drought reduces
yield, especially if it occurs in the flowering or pod-filling stage. Dry weather is
required t o ripen and dry the crop and, although much of the harvesting is done
during dry periods in the wet season, it is safer to time planting so that harvesting
can take place when the weather is reliably dry.
In the Southern Rift Valley, haricot beans are normally planted in rotation with
cotton or maize. Around.Lake Zwai, haricots occupy more than 30% of the cultivated
area. They are a valuable cash crop, suitable for small farms on free-draining soils in
Ecoclimatic Zones 2 and 3 within an altitude range of 1 200 to 2 000 m. Yields of
between 5 and 10 q/ha are generally obtained, but with improved husbandry it is
possible to exceed 30 q/ha. Ethiopia is fortunate in having three proven quality
varieties all with marked resistance to rust. The results of trials conducted at Nazereth,
Awassa and other stations, together with commercial assessments by TPI and by H J
Heinz Company in London, indicate that plans for increased exports should be
focussed on the three pea bean varieties: Mexican 142, Tengeru 16 and Ethiopia 10
(IAR, 1972).
It is concluded that there is considerable scope for expanding the production of
haricot beans in the Southern Rift Valley. Table 11 provides a summary of areas
proposed for more intensive production.
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T A B L E 11

Areas proposed for haricot bean production in the Southern Rift Valley (ha)
Estimated total
cultivable area

A r o u n d Lake Zwai
Shashamane/Colito area

Estimated potential
area available for
haricot beans

25 000

8 000

100 000

25 000

West shore of Lake Awassa

20 000

5 000

Fulassa area

10 000

2 000

new

3 0 000

7 000

settlements

10 000

3 000

195 000

50 000

Shamana

>

Agere Mariam )
Total

In 1971-2 Ethiopia exported 22 000 tons of lentils, and scope exists for a modest
expansion of lentil production on clay loams between 1 500 and 2 100 m in
Ecoclimatic Zones 1 and 2; and also of chickpea on heavy black clays between 1 200
and 2 000 m in Zones 1, 2 and 3.
OILSEEDS
Many types of oilseed are grown in Ethiopia; this is essentially due to the great
variation in ecological conditions. Per capita consumption is low, however, at less than
2 kg per year. With a high income elasticity (0.6), domestic consumption by 1980
could have increased by over 75%. The consumer will readily substitute one oil for
another, the preference being for bland cooking oils. Sunflower oil for example was
almost unknown in Ethiopia before 1968 but is now widely used; there is also no
reason why groundnut oil should not become popular if competitively priced. In
1970, Ethiopia exported 57 300 tons of oilseeds (Table 12). This is almost 12% of
estimated (minimum) production. A t least 40 000 tons of oilcake were also exported.
T A B L E 12

Estimated production and exports of oilseeds in 1970

Estimated production
range (000's tons)
Nigerseed

7.1

0.3

64

0.5

0.9

60

39.7

86.3

221 - 2 6 8

Linseed

53-

Sesame seed

46-

Exports as %
Exported quantity of m i n i m u m
production
(000's tons)

Safflower

81

Cottonseed

33

7.3

22.1

Groundnuts

24

1.3

3.0

Castor seed

13

0.7

5.4

6

0.6

10.0

Mustard and rapeseed
Sunflower
Total
Source:

n.a.

0.1

477 - 549

57.3

11.9

EGB; Annual Trade Statistics

The increase in world demand for oilseed, oils and fats is likely to remain steady at
3.5% per annum. Trade in oilseeds has been increasing faster than for other edible oils,
at a rate of 4.9% per year; of the oilseeds, demand for sunflower, rapeseed and castor
has increased fastest. Future demand will be affected by the amount of exportable
palm oil (liable to rapid increase) and by US soyabean policy. Table 13 shows recent
trends in the exports and the world prices of those oilseeds that are likely to be of
particular interest in the Southern Rift Valley (despite fluctuations between 1968
and 1972, these data reflect the overall trends). The value of oilseeds exported from
Ethiopia in 1973 (US S 65 million) was 23% higher than in 1972; since the actual
quantities exported declined, the rise in export value was due to price rises.
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TABLE 13

World exports and prices of selected oils and oilseeds, 1968-72
(Prices c.i.f. European or U.S. ports, excluding dues and taxes)
Prices
World exports
(US S/ton)
(000's tons)
Seed
1968

Seed

Oil
1972

1968

1972

Sesame

164*

198*

1

1

Sunflower

567

434

914

489

Groundnut

1397

724

406

426

788

1616

200

Rapeseed

1968

1968

1972

317

806

874

n.a.

177

329

180

342

291

442

113

140

169

231

234
n.a.

276

Oil
1972

'estimated
Source:

TPI (1968).

It is anticipated that prices will remain firm in the near future. The world-wide
demand for meat, moreover, has created a strong demand for oilcake. With prices at
their present (1974) levels, there is no reason why Ethiopia should not export more
oilseed and cake than she does, since her share of the world market (except for
sesame) is insignificant. Despite excellent prospects, Ethiopia's export performance
has in the past been generally disappointing. Factors hampering increased exports are
basically those influencing supply. Most oilseed is produced on small farms; production is variable in quality and quantity, available in small lots, unstandardised and
subject to high transport costs.
It is concluded, in view of the increasing internal and export demand for oilseeds and
the prevailing high prices, that Ethiopia should make every effort to increase her
share of world trade. However, the very diversity of the oilseeds grown renders
extension, marketing and processing more complex and more costly than it need be.
Consequently, although ecological conditions in the Southern Rift Valley are such
that most oilseeds could be grown, an attempt should be made to reduce the number
of types.
The following classification of oilseeds has been drawn up:
Group 1

Priority for expansion: rape, sesame, groundnut and sunflower

Group 2

Production to be maintained at current levels; linseed, nigerseed
and cottonseed

Group 3

Oilseeds which should not be promoted: castor, safflower and
soyabean

All oilseeds in Group 1 show a sustained world demand. Between them they can be
expected t o give high yields over the main altitude range in the Southern Rift Valley
(Table 14).
TABLE 14

Growing conditions in the Southern Rift Valley for selected oilseeds
Altitude range (m)

Rape

1800-2600

Soils

Ecoclimatic Zone

Well drained

1
1 and 2

Sunflower

1500-2100

Well drained

Groundnut

1300-1600

Well drained, light

2

Well drained

3

Sesame

less than 1400

Local rape varieties have yielded 14 q/ha at Awassa and over 30 q/ha at Kulumsa.
Expansion of rapeseed production will depend on acceptance by processors. The cost
of producing and processing sunflower oil must be reduced if any real impact is to be
made on the domestic market. Nevertheless, there are excellent prospects for exporting sunflower seed both for oil and for caged birds. The variety Russian Black with its
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exceptional oil content has yielded over 24 q/ha at Awassa. Groundnuts have shown
promise in trials at Abela, under rainfed conditions yielding over 31 q/ha of undecorticated nuts (WADU, 1973). A legume and a relatively short-term crop, groundnuts
could become an important constituent of rotations as an alternative t o cotton. Yields
of 15 - 20 q/ha are attainable generally and, with good management and irrigation,
40 q/ha could be exceeded. Certainly this crop should be introduced in areas with
a reasonable rainfall distribution. Sesame, despite difficulties in harvesting, is moderately drought-resistant. Moreover, the seed has a high oil content and marketing
outlets are already well developed, Ethiopia commanding 14% of world sesame
exports.
Of the oilseeds in Group 2, linseed and nigerseed (noug) are traditional crops of the
higher elevations (above 1 800 m), well adapted to heavy, seasonally poorly drained
soils in Ecoclimatic Zone 1. Cottonseed is, of course, a byproduct of ginning, and
production will tend to increase with the production of lint.
Of the oilseeds rejected in Group 3, castor is generally low-yielding producing a toxic
cake which renders processing with other oilseeds hazardous. Soyabean is virtually
untried, is difficult to cook and requires complex processing by means of solvent
extraction; in view of United States domination, the export market is not easy to
penetrate. Safflower would also be a new crop (low-yielding at Awassa), intolerant of
high humidity and laborious to harvest.
COFFEE
Coffee accounts for about 40% of Ethiopian exports. It represents a source of income
for nearly a fifth of the population. Per capita consumption of coffee at 2.7 - 3.5 kg
per annum is the highest in all of Africa and Asia; internal demand is increasing
slowly at 2.0% per year. Ethiopian production in 1972-3 is estimated to have been
nearly 200 000 tons, of which some 85 000 tons were exported: local consumption
took up 70 000 tons. Within the Rift Valley, coffee is the most important cash crop,
Sidamo and Gemu Gofa between them supplying about 28% of Ethiopian production.
Ethiopia is a low-cost producer. Since the USA buys such a large proportion of the
Ethiopian quota and since US quality requirements are generally low, a wide range of
coffee qualities are bulked and producers receive no price incentive for quality
improvement. Germany, on the other hand, buys some 3 500 tons annually at an 80%
premium. It is proposed that grading and quality improvement be promoted, so that
exports can be expanded in countries offering premiums for quality. Although world
demand is only expected to increase at 2.0% per year during the 1970s (International
Coffee Organisation 1972), demand in the centrally-planned economies is expanding
at 10% annually and Japan has been experiencing increases in annual demand of not
less than 20%. Supply is greatly influenced by events in Brazil, but until recently
potential price fluctuations were reduced by means of the International Coffee
Agreement (I CA). Now the I CA is operating without export quotas and its future is
in the balance. Nevertheless, mainly because Brazilian stocks are low, international
coffee prices are expected to remain buoyant into the late 1970s (Hunt, 1973). With
or without a new Agreement, Ethiopia, as a low-cost producer and having a locational
advantage in the Middle East, should be in a position to increase exports both to
quota and to non-quota countries. It is further suggested that the feasibility of
producing (and exporting) coffee powder within Ethiopia should be investigated at
an early stage. Since three tons of coffee go to make one ton of soluble powder,
a significant saving could be affected in transport costs. Certainly the current situation, with imports from Israel and the Ivory Coast, appears anomalous.
Arabica coffee grows wild as an understorey bush in certain forests in south-west
Ethiopia under a rainfall regime of 1 500 - 2 000 mm and at elevations between
1 700 and 2 000 m (Brown and Cocheme, 1969). As a planted crop, coffee is usually
grown in the Southern Rift Valley between 1 500 and 2 100 m with a rainfall regime
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between 1 100 and 1 400 mm, i.e. in Ecoclimatic Zone 1. This rainfall is suboptimal
for coffee; the small plots of coffee in Zone 2 invariably suffer moisture stress. Since
coffee is restricted to deep, well drained and slightly acid soils (pH 5 - 6) and is,
moreover, sensitive to frost, there are only certain areas within the Southern Rift
Valley highlands where coffee can be grown; hence the scope for expanding the area
under coffee is limited. Nevertheless, even a low yield of poor quality coffee from an
area climatically unsuited to coffee production may give a higher return to the farmer
than that from any other crop.
The desired expansion in coffee production should be based on raising yields from
existing coffee bushes rather than increasing the area under coffee (see Part 5
Eastern and North-Westem Highlands). The greatest increase in returns to the
producer, and t o the nation, would be obtained from an improvement in coffee
quality. This will require significant price incentives, strict control over local buying,
and radical improvements to the central system of grading. Concern has beBn expressed at the prospect of tenant farmers being evicted by landowners once the process of
improvement has got under way. The introduction of measures to secure tenants'
rights is essential to a programme of raising coffee productivity. Meanwhile, it is
proposed that the policy should be to increase tenants' incomes solely by means of
quality improvement, while concentrating the drive for increased productivity
amongst owner-occupiers.

COTTON
Domestic production of cotton has increased markedly since 1968, and imports of
synthetic fibres and cotton lint have declined correspondingly (Table 15). If present
production plans are achieved, imports should decline further. Since about 20% of
the cotton used by Ethiopian industry is currently imported, internal prices follow
world market prices, though because of import duties they tend to maintain a level
some 25% above world market prices.
TABLE 15

Domestic production and imports of cotton lint and synthetic fibres, 1968-71 (tons)
(These figures do not take stocks into account)

Imports, c o t t o n l i n t
"

synthetics

"

subtotal

Production, domestic.
cotton lint

1968

1969

1970

1971

5 450

5 740

2 990

4 120

9 550

5 250

2 640

2 040

15 0 0 0

10 9 9 0

5 630

6 160

10 4 0 0

11 700

13 700

19 0 0 0

Exports of c o t t o n lint

430

50

1 850

1 560

Net usage by industry

24 970

22 640

17 4 8 0

23 6 0 0

Source:

Central Statist ical Office , 1970.

Domestic demand will remain strong and is expected to exceed 35 000 tons of lint
and synthetics by 1980. Nevertheless, with plans to increase the area under cotton
and with production accelerating, it is not inconceivable that home demand could
eventually be satisfied. Indeed, it is thought probable that production attained 30 000
tons in 1973 (African Development, 1974).
World cotton prices rose sharply during 1973 (due to a shortfall in production) and
are expected to remain firm for several years. World demand is projected to increase
at 1.6% per annum between 1970 and 1980 (FAO, 1971), the greatest increase in
demand occurring in developing countries, particularly in East Africa and the Middle
East. The FAO Commodities Review (1971) forecast a possible excess of exportable
supplies over world import requirements by the late 1970s. However, the steep and
continuing rise in the price of crude oil in 1973-4, with the inevitable effect this will
have on the price of many synthetic fibres, must create additional increased demand
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for natural fibres including cotton. In other words, the rate at which synthetics are
being substituted for cotton will slow down and may even be reversed. Yet world
prices for cotton are high and, although prices within Ethiopia have not risen commensurately, prospects for increasing exports - particularly of long staple lint - must
be regarded as promising. Indeed, it is anticipated that cotton will emerge as a
significant export-earner.
Cotton is produced in many parts of the lowlands by smallholders and by larger
commercial growers, under both rainfed and irrigated conditions. Smallholder cotton
tends to be of poor quality. Cotton tolerates drought to a greater extent than most
annual crops and is suited to Ecoclimatic Zone 3 below 1 450 m. It will even yield
modestly in the more humid sectors of Zone 4, provided the soil is moisture retentive, though drought around the fourth month can cause premature shedding and the
development of short lint. For consistent high yields in Zone 4, irrigation is essential.
A t Abela (in Wolamo), yields exceeding 20 q/ha have been achieved under rainfed
conditions, though the average yield of Albar 637 is about 14 q/ha. With irrigation,
the West African variety, A333-57, has yielded almost 45 q/ha at Arba Minch (I AR,
1973b). Export requirements are for varieties with the yield and quality of Akala
1517 C (i.e. 1 1 * inch or slightly better), having bacterial blight resistance and large
bolls with a high ginning percentage. It is urged that, in the interests of pest control,
Ethiopia adopt the practice (as in all the East African countries) of legally enforcing
a close season, by the start of which all old plants have to have been uprooted and
burnt.
To increase exports, marketing imperfections will need to be surmounted. Currently,
farmers receive a disproportionately low price for seed cotton, in comparison with
the realised prices for ex-gin lint and seed: farm to gin transport prices are also high.
The staple produced is longer than that generally demanded by the domestic
industry; hence there tends to be a surplus of longer staple. In the past, the Tendaho
Plantation has succeeded in exporting about 1 000 tons annually of the longer staple,
but variable supplies make it difficult to sustain this market. With a premium of
almost 40% for staple exceeding 1 M6 in, Ethiopia should pursue a policy of exporting
the longer and encouraging, for home use, production of shorter staples until selfsufficiency is attained.
It is proposed that in the Southern Rift Valley there should be a steady expansion of
cotton production based on new ginning capacity installed at Arba Minch (see Part 6).
It is anticipated that the major cotton-growing areas will be in the Abaya/Chamo
Basin south of 6° 45'N and below 1 400 m.
TOBACCO
Control of the commercial production, processing and marketing of tobacco is in the
hands of the government-owned Tobacco Monopoly. The Monopoly licenses growers,
provides extension and undertakes research. It also collects taxes on tobacco
products. Until recently, the Monopoly concentrated its efforts on the production of
oriental tobacco by smallholders, but changes in consumer preference and world
trading patterns have resulted in the encouragement of Virginia tobacco rather than
the burley and light flue-cured types. The Monopoly hopes that, by expanding fluecured Virginia production to 1 000 tons by 1975, imports may be eliminated.
Domestic production in 1970 was 2 100 tons (Table 16). Tobacco consumption in
Ethiopia is rather low, although it has a high income elasticity of demand (about
1.0), and by 1980 consumption may be about 60% above present levels.
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T A B L E 16

Domestic production and imports of tobacco (tons)
(excluding tobacco grown and consumed on farm)
1968

1969

1970

1971

1972

2 300

2 600

1 600

1 800

2100

Manufactured imports

113

104

74

56

74

Imports of leaf

376

158

142

171

743

2 089

2 062

2 316

2 527

3417

Domestic production

Total
Source:

Central Statistical Office, 1970.

Export prospects have not been analysed, but it is considered that some potential
exists. Japan in particular, has shown interest in Ethiopian Virginia tobaccos. In the
Lower Bilate Valley, the Monopoly is developing its own concession to produce and
cure tobacco. Should this succeed, foreseeable domestic demand will be satisfied.
Consequently, production thereafter will be restricted to the growing of light, thinbody leaf with low tar and nicotine contents for the quality export market. This,
coupled with the Monopoly's own constraints on new producers, must seriously limit
the potential for expanding production in the Southern Rift Valley.
The physical potential exists on non-alkaline, sandy, well drained soils below 1 500 m
in Ecoclimatic Zone 2, and in Zones 3 and 4 where irrigation can be provided. Hence
tobacco would be competing for land with cotton, though the latter is tolerant of
a wider range of soil conditions. There is also limited scope for expanding oriental
tobaccos at the higher altitudes, as in the Awassa Caldera. It is recommended that
the Tobacco Monopoly should positively encourage smallholders in suitable areas to
participate in tobacco production. In the future, quality will be all-important.
Consequently any expansion should be associated with an active extension service,
coupled with an agressive marketing policy.
VEGETABLES
The domestic market for vegetables is largely related to urban demand. But apart
from onions (shallot type), peppers and local cabbage (gomen), vegetables do not
feature greatly in the Ethiopian diet, partly because of the inordinately high prices at
consumer outlets. However, temperate vegetables are becoming increasingly popular,
and overall demand is expected to increase at about 3.5% per annum. Although the
market for vegetables in Addis Ababa is growing by 10% per year, it is subject to
seasonal gluts and shortages. Production centres close to the capital have a locational
advantage over areas in the Southern Rift Valley when it comes to supplying fresh
vegetables. Only high value subtropical crops (e.g. tomatoes) are likely to secure
a market, and then only from areas relatively near to Addis Ababa, e.g. Lake Zwai
and Butajira.
Considerable interest has been expressed in the prospects for airfreighting high value
vegetable crops to Europe in the offseason. More than 3 000 tons were exported
during the 1971-2 season, mostly of capsicums from Eritrea. Indeed, much of this
trade is based in north-western Ethiopia and is confined to large commercial farmers.
The volume of air exports continues to be restricted by lack of air cargo space and
high freight rates. Nevertheless, the Abaya Estate on the Bilate Delta has plans to
enter this market. The bulk of commodities making up this trade currently consists of
capsicums and green beans. Other vegetables whose export could be expanded include
aubergines, courgettes and tomatoes. Products for which markets could be developed
include asparagus and okra. To meet the exacting standards of the export market, it
will be necessary to pay particular attention to grading and packaging. Outlets will
also have to be found for the profitable disposal of produce which does not come up
to standard. The re-opening of the Suez Canal would enhance the prospects for several
vegetables.
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Only limited opportunities exist for expansion in canned vegetables, due to the low
level of domestic demand and the high cost of cans. Within the project area there is
already one cannery at Melka Wondo which produces a small range of products of
variable quality on an antiquated production line. A major problem has been the
failure to organise the supply of raw materials. It is proposed that the plant be modernised and expanded, initially concentrating on the continuous production of a
limited number of lines. One of these could be the canning of haricot beans in
tomato sauce making use of products already grown around Awassa. It is further
proposed that trials should be initiated at the Awassa Agricultural Research Station
to determine the prospects for growing asparagus and pineapple of canning quality.
High-value canned asparagus could probably be exported (Jackson, T H, 1973).
The next major step in the export market for vegetables should be the development
of a dehydration plant. In 1970, world trade in dehydrated vegetables surpassed
40 000 tons, and is expanding at 8% per year. About 90% is exported to Europe
(TPI, 1971). By far the most important vegetable in this trade is onion, followed by
potato, tomato and carrot. Dehydrated vegetables have advantages in packability,
storability, low volume and high value. But high quality is essential, and
competition from eastern Europe is strong. Dehydration plants are prone to attempt
too much too soon, with resulting technical and managerial problems. It is recommended that construction of a commercial plant be preceded by experiments on
a pilot scale of sufficient capacity to produce export consignments to test overseas
markets. A new plant should initially concentrate on only a very few vegetables and
should preferably specialise in crops with a long harvest period. In this respect,
onions and carrots would appear to be ideal choices, since markets for both
products are firm. In the case of onions, a variety with excellent storage and
dehydration characteristics has been developed in Ethiopia (Mermiru White).
Onions could be exported as dry bulbs (to neighbouring countries), as dehydrated
onion flakes, or as onion powder. It is suggested that a third vegetable, green beans,
should also be dehydrated.
It is proposed that, following the successful completion of growing and quality trials
and the necessary bulking of seed of suitable varieties, consideration should be given
to the construction of a conventional hot air dehydration plant near Meki. Since
a regular flow of produce is essential for economic production, the following
procedures would ideally be associated with the establishment of the plant:
1.

Development of an irrigated nucleus estate, near Lake Zwai and within easy
transporting distance of the factory

2.

Creation of a specialist advisory service responsible for running trials and
disseminating technical information to farmers.

3.

Promotion of marketing and supply by means of forward contracts

4.

Formation of a Vegetable Export Council to guide the sales of Ethiopian
products overseas

These proposals have been considered in greater detail by a subsequent prefeasibility
study (Makin et al., 1975). Onions should form the backbone of the dehydration
industry. For year-round production, irrigation would be essential. With average
yields of 25 tons/ha and a projected contract price of $ 60/ton for dehydration, this
would represent a gross return of $ 1 500/ha for a 6-month crop.
Currently, red peppers are the main vegetable export from the project area. They
grow in many parts of the Southern Rift Valley below 2 000 m on well drained soils
in Ecoclimatic Zones 2 and 3. Around Butajira over 15% of the cultivated area is
under peppers. There is a considerable internal demand for fresh hot peppers, rural
per capita consumption being 3.6 kg per year, and average urban consumption 1.7 kg
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per year. Domestic demand is projected to rise by about 40% between 1970 and
1980. Much of the production surplus to local consumption requirements is purchased by the Spice Extraction Share Company, which employs solvent extraction to
produce standard oleoresins for export, primarily to the USA. Table 17 lists exports
of capsicums, peppers and pepper extracts in 1972. Current world trade in dried
peppers exceeds 35 000 tons annually and this would indicate good prospects for
export expansion.
T A B L E 17

Exports of peppers, 1972 (tons)

Product
Fresh capsicums
Dried peppers

Exports
952
3 589

Ground peppers

38

Oleoresin extract

121

Source:

Annual trade statistics

It is concluded that the area in the Southern Rift Valley under red peppers and
capsicums could be expanded. There are also limited opportunities for turmeric and
ginger, in Ecoclimatic Zone 1.
FRUIT
Fruits do not form a significant component in the Ethiopian diet. Nevertheless,
although prices are high, consumption is projected to increase by 3.5% per year. Most
commercial fruit is grown on large farms and estates with irrigation. Fruit accounts
for 2% of all exports, of which Saudi Arabia takes about 90%. Much of this export
trade comprises bananas and citrus, expansion opportunities for which are now
restricted by recent overplanting. There are opportunities for limited plantings of
papaya, pineapple and avocado pear for the local market.
The only fruits suitable for production in the Southern Rift Valley for which a
market outlet already exists are grapes. A high proportion of this market is represented by the local wine industry. Current grape production is based on about 200 ha.
It is estimated that in 1970, 5.5 million litres of wine were consumed in Ethiopia and,
of this, almost 5.3 million were produced from imported grape juice and dried grapes.
The total cost of these imports amounted to the equivalent of some S 400 000 in
foreign exchange. Local producers supplied no more than 180 tons of fresh grapes.
Overall wine consumption in Ethiopia has been rising gradually, and is expected to
continue to increase. There is also a restricted local market for table grapes and
prospects for shipping fresh grapes to Europe once the Suez Canal is opened. In 1973,
imports of dried grapes and grape must were equivalent to about 1 500 tons of fresh
grapes. Assuming high average yields of 5 tons/ha with good management, it can be
concluded that there is already scope for import substitution involving the production of grapes on an additional area exceeding 250 ha.
Once the Addis Ababa - Nairobi road is completed and if Ethiopia joins the East
African Community, it is anticipated that Ethiopian wines could come to dominate
the Kenya market (currently dependent on imports mostly from western Europe).
There may also be opportunities for marketing Ethiopian wine in Sudan. Furthermore, grapes can be used as a base for non-alcoholic grape juice, a highly nutritious
drink especially for children.
Grapes are an extremely adaptable crop which can be grown between 750 and 2 300
m. A t the lower altitudes irrigation is essential and it may be possible to obtain two
crops in a year. Grapes are suited to Ecoclimatic Zones 2 and 3 with or without
irrigation, and Zone 4 with irrigation. Optimum conditions occur between 1 000 and
1 600 m with low humidity and a distinct contrast between wet and dry seasons:
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soils should be free-draining and may contain stone or gravel. It is proposed that trial
plantings with a wide range of cultivars should be undertaken along the western
shore of Lake Zwai and at Arba Minch, associated with a programme for multiplying
suitable varieties. Training, pruning and disease control will be the chief factors in the
successful production of grapes; problems may also arise from bird damage.
There also appear to be prospects for the production of macadamia nuts, high value
dessert nuts for which a considerable demand exists both in Europe and in the USA.
Currently, the traditional producers (Australia, Hawaii and South Africa) are unable
to cope with this demand, and prices are commensurately high, believed to be about
8 4 per kg for raw kernels. Although admirably suited to the lower elevation coffeegrowing areas in Ecoclimatic Zone 1 with annual rainfall exceeding 1 000 mm, this is
undoubtedly a crop for the larger farmer, since investment in planting is not inconsiderable and the trees would not come into bearing until the f i f t h year, nor attain full
bearing before the twelfth. Macadamia would prove an admirable crop for coffee
farmers considering diversification, when it can be planted at 250 trees/ha in alternate
rows between the coffee. It can also be grown as a windbreak around coffee
plantations. Ultimate returns could prove higher than those from coffee, but rapid
drying at harvest, and strict grading, would be essential. It may be of interest to note
that, should electronic sorters be introduced for the grading of haricot beans, these
could also be used for sorting macadamias. If it is decided to introduce macadamia
nuts, it is proposed that observation trials be established in the vicinity of Dilla with
the aim of developing a selection programme for trees of uniform quality, to be
followed by vegetative propagation of the selected material. The slow-growing
Macadamia integrifolia should be given priority in trials because of its quality
characteristics. It is suited to an altitude range of 1 400 - 1 750 m on deep welldrained soils. Since processing is capital intensive, not to say complex, it is suggested
that, initially at least, nuts should be exported in shell.
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Part 5
Regional Development Areas

The Southern Rift Valley is too large and complex an area to be treated as a single
development unit. Some generalisation is possible in respect of infrastructural
improvements, e.g. communications, community water supplies and extension
services, but for most purposes the area needs to be subdivided into units more
uniform in ecology, accessibility and present development status. Accordingly, on
the basis of airphoto interpretation and field studies, the total project area has been
divided into eight Regional Development Areas. These are shown on Map 4, summarised in Table 18, and described below.
It is considered that each of these regional areas has distinct development
opportunities or limitations which should guide the determination of future development priorities and strategies. Certain of these areas are basically ecological units or
are already established as development areas (e.g. Chilalo awraja); others are defined
primarily on grounds of inaccessibility. In time, and with greater knowledge of their
development potential, some areas could be further subdivided. Already, in certain
cases, a number of more discrete development areas have been recognised, and are
described in Parts 6 and 7. But, for the present purpose, the eight Regional Development Areas form a convenient framework for presenting an overall picture of the
development potential of the Southern Rift Valley.
TABLE 18

Regional Development Areas
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Ecoclimatic
zones

Area
(km1)

Main determining
characteristics

Eastern and North-Western
Highlands

7 920

Higher rainfall northern
highland areas (excluding
Chilalo)

Gurage Mountains
Meki Valley
Duguna Mountains
Shashamane Plain
Kofele Dissected Plain
Yirga Alem Dissected Plain
Wondo Escarpment

Chilalo awraja

5 690

Area influenced by
CADU

Galla Plain
Wonji Faults and Craters
Asella Piedmont
Badda-Cacca Ridge
Shashamane Plain
Kofele Dissected Plain

1.2.3

Northern Plains

7 070

Northern valley floor;
semi-arid with a
single short rainy
season

Meki Valley
Mareko Ridge
Galla Plain
Wonji Faults and Craters
Colito Plain

2,3

Central Plains

4 970

Area influenced by
SORADEP; rainy
season longer than
on the Northern
Plains

Galla Plain
Wonji Faults and Craters
Colito Plain
Shashamane Plain
Awassa Caldera
Abaya Uplands
Abaya Lowlands
Yirga Alem Dissected Plain

2,3

Regional development area

Land regions

1

T A B L E 18 (continued)
Regional development area

Area
(km')

Main determining
characteristics

Abaya-Chamo Basin

3 870

A r i d depression containing lakes Abaya and
Chamo

Abaya Lowlands

3,4

Central Highlands

4 410

Inaccessible highland
block

Abaya Uplands
Amaro Mountains
Galana Escarpment

1.2,3

South-Western Highlands

8 850

South-west sector:
complex ecology b u t
poorly accessible

Balta Mountains
Balta Foothills
Bala Basins and Ranges

1,2,3,4

11 9 6 0

Area covered by the
Southern Rangelands
Survey ( A G R O T E C /
CRG/SEDES. 1973)

Bala Basins and Ranges
Amaro Mountains
Chew Bahir Basin
Sagan Badlands
Adei-Sagan Basin
Agere Mariam Dissected
Plain
Tertale Plain
Abaya Uplands
Balta Foothills

2,3,4

Southern Rangelands

Land regions

Ecoclimatic
zones

Eastern and North-Western Highlands
The highland areas each side of the rift valley north of 6° N have been distinguished
from the remainder of the project area as a consequence of the prevailing low
temperatures, long rainy season, widespread cultivation, relative accessibility and
high population density. The area is defined as land lying over 1 700 m in Ecoclimatic
Zone 1 (see Maps 1 and 4). Due to the substantial and continuing influence of the
Chilalo Agricultural Development Unit (CADU), the area of Chilalo awraja has been
considered separately from the rest of the highlands. Although there are marked
differences in land use within the highlands, the relative climatic uniformity provides
a unifying theme. With the exception of the seasonally waterlogged grasslands (termed
'dambos'), much of the highlands is cultivated and little land is available for new
settlement. Consequently, future development will depend on increasing productivity
from existing farms; here, reform of land tenure and the provision of tenant security
are seen as essential prerequisites, and agricultural extension should be expanded so as
to cover a higher proportion of the local farmers.
ENVIRONMENT
Landform
Eastern Highlands
The high eastern escarpment of the Southern Rift Valley, comprising the Kofele
Dissected Plain and part of the Shashamane Plain, slopes southwards from the foot of
Mount Caeca, where there is a mosaic of forest and grassland (the latter mostly
confined to valleys), to the precipitous edge of the Awassa Caldera (Map 2). South of
Awassa the Eastern Highlands comprise the Wondo Escarpment, and to the west, the
less undulating Yirga Alem Dissected Plain. Further south the Wondo Escarpment
gives way t o the steep Galana Escarpment. Throughout the Eastern Highlands,
dambos occur randomly on interfluves, valley flanks (where they form tilted plains)
and in valley bottoms. The overall altitudinal range is from 3 400 m to 1 800 m.
North-Western

Highlands

The North-Western Highlands largely comprise the Gurage Mountains Land Region, .
a stepped escarpment with a similar altitudinal range to that in the east. This
escarpment is most pronounced west of Butajira where it forms an impressive wall
some 1 400 m high. South of Butajira the escarpment is broken by a series of tilted
steps dissected by long parallel valleys up to 60 m deep. Severe erosion is common,
especially between the headwaters of the Diggio River and the area west of Lake Tufa
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Erosion is also extensive on the tilted blocks south-west of the Boyo Swamp (shown
on Text Map 14, page 163). Although most interfluve crests are cultivated, widespread areas of Setaria grassland occur on gentle convex upper slopes associated with
dark grey cracking clays. South of 7° 15' the escarpment is interrupted by t w o dissected volcanoes (the Duguna Mountains). The plateau (at around 1 700 - 2 000 m) in
Wolamo awraja is less dissected, though dominated by the massive intrusion of Damut
Mountain immediately north of Soddo.
Climate
The entire highland area lies within Ecoclimatic Zone 1, though there is a wide range
of temperature with frequent frost at the highest altitudes above 3 000 m. Even at
altitudes down to 1 800 m frosts are not unknown and in late 1973 caused serious
losses to the coffee crop. Above about 3 200 m the temperatures are such that barley
is the only crop that can be grown successfully. The highlands experience a long rainy
season, sometimes extending from February through t o October. Annual rainfall
generally varies between 1 000 mm and 1 400 mm (e.g. 1 140 mm at Hosaina, 1 290
mm at Dilla and 1 360 mm at Soddo). Ample reserves of moisture accumulate in deep
soils during the rainy season, so enabling perennial crops like coffee to survive the 3-5
month dry season. In the extreme south-east of the area around Yirga Chefe, the
rainy season is both heavy and prolonged, Yirga Chefe itself recording an annual
average of 1 970 mm; consequently this has been defined as a Local Development
Area and as such is discussed in Part 6.
Soils
With the exception of the dambo areas, most of the soils in the Eastern and also in
the Wolamo Highlands are deep, dark reddish brown, well drained friable clays and
clay loams, with moderate permeability, strongly developed subangular blocky
structure and friable consistency. These properties are due to a relatively high clay
content of kaolin, gibbsite and allophanic material. The topsoils are slightly acid
(pH 6.0 to 6.5) and, although well endowed with potassium, they are almost invariably deficient in phosphate and low in nitrogen and organic matter. Despite sheet
erosion and the consequent gradual truncation of the profile, the depth of soil above
weathering basalt may exceed 3 m. Nevertheless, local gullying leads to the exposure
of underlying rock.
By contrast, in the North-Western Highlands north of Hosaina, the areas of deep well
drained soil tend to be confined to the steeper hillsides; this accounts for the relative
paucity of coffee cultivation. Elsewhere, poorly drained dark grey and black cracking
clays are widespread. Because these clays are difficult to cultivate and are moreover
seasonally waterlogged, they are generally under Setaria grassland. With increasing
pressure of population, however, the heavier clays must increasingly be brought under
cultivation and preferably provided with surface drainage when, like similar soils
elsewhere in the Ethiopian highlands, they should prove suitable for late cropping
with tef, chickpea or linseed.
LAND USE
Highland farms tend to be small. A high proportion of farmers are tenants, and
increasing population pressure is forcing people to seek a livelihood elsewhere. In
Wolamo awraja, for example, the average farm size is only about 1.5 ha and no less
than 87% of the holdings are smaller than average; about 40% of them are even less
than 0.3 ha in size. Moreover, fragmentation is common with an average of 1.7 plots
per farm. These structural problems are aggravated by low capitalisation; consequently output and income per head are both exceptionally low.
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Ensete is the main food crop; barley (Hordeum intermedium) and cabbage {Brassica
integrifolia) are grown widely. Associated crops include at the lower elevations,
wheat, tef, maize, sweet potato and cocoyam; at high elevations, horsebeans, field
peas, chickpea and linseed.
On well drained soils below 2 200 m, the main cash crop is coffee, which is mostly
produced by smallholders who have few alternative cash crops. Over half these smallholders are tenants who are required to pay rents of up to 50% of production.
Unsatisfactory tenurial relationships and indebtedness inhibit investment, while
transport and marketing margins account for nearly half the final return. Production
techniques are traditional, and yields of fresh coffee cherry are exceptionally low
(perhaps 200-250 kg/ha).
The extreme north of Wolamo happens to be the largest ginger-producing area in
Ethiopia, with an output in 1972 of about 100 tons. Highland farmers generally
derive some income from the sale of butter, hides and skins, young stock, cereals and
oilseeds. A n interesting backyard plant, grown widely in the highlands for both home
consumption and sale, is chat (Catha edulis) the leaves of which are chewed as a popular stimulant. A t the higher elevations bamboo (Arundinaria a/pina) is important in
the economy, being used for hut construction, fencing, digging sticks, spear shafts,
and for water transport and storage barrels (Smeds, 1955).
In the highland areas soil preparation and weeding are generally poor. Although <
CADU trials have shown that intensive weeding results in higher yields which will
more than pay for the additional labour required, yield losses due to the rapid growth
of weeds are serious. Coffee in particular suffers from couch grass (Digitaria scalarum)
and nut sedge (Cyperus rotundus) infestation.
These highlands are amongst the most densely populated areas in all of Ethiopia and
the limited pastures are already overstocked. Soil fertility is currently maintained by
the use of dressings of cattle manure collected from houses where livestock are nightstalled. If, however, as a result of increasing population, the present delicate balance
between the area of cultivation and the size of the cattle population is altered by
increased cropping and a related decrease in available pasture, this may well lead to
a rapid decline in soil fertility. Even now, there is a seasonal migration of cattle to
lower elevations during the rains, when much of the highlands is under cereal crops.
Moreover, because firewood is scarce, increasing quantities of cattle manure are being
used for fuel. It seems inevitable therefore that the traditional economy will break
down in the face of increasing population pressure, unless substantial external inputs
are provided in the not too distant future.
RECOMMENDATIONS
General
The highland farmer is obviously highly responsive to an innovation once its feasibiU
ity and potential profitability have been clearly demonstrated. Increased production
must largely derive from increasing the productivity of the individual farm; hence the
high priority which should be accorded to the extension services:
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1.

It is proposed that the Minimum Package Programme (MPP) be expanded to
include responsibility for livestock husbandry

2.

Greater use should be made of the in-service training for extension workers
and the regular farmer's training courses provided by the Wolamo Agricultural
Development Unit (WADU)

3.

Simple multi-locational crop trials should be promoted on selectea representative sites throughout the highlands, mainly with a view to increasing the
basic information on optimum techniques of crop production but having the
subsidiary objective of promoting improved methods through visual demonstration

4.

An intensive coffee advisory service should be instituted by the Coffee Board

5.

New MPP centres should be established at Yirga Chefe and at Hosaina

It is significant that the rapid response to the WADU extension and credit programme
in Wolamo has hinged on the obvious economic benefit derived by those farmers who
have used fertiliser. The deficiencies in soil phosphate and nitrogen are such that
a major response can be obtained, under most situations, from the application of
diammonium phosphate. The general use of this fertiliser could, in course of time,
enable surplus cattle manure to be used for mulching coffee (the use of grass mulch
is impractical on the vast majority of farms). A substantial response would also
accrue from row-planting field crops, combined with regular weeding: this latter
would be made easier by the use of the simple long-handled hoe. Further increases
in production could be obtained by planting clean seed, the local seed being largely
contaminated by weed seeds; inexpensive on-farm seed cleaning machines could be
used for this purpose.
Coffee
The price differential between good and bad quality coffees is small and, since it
rarely pays farmers to harvest more than once a year, over-ripe and immature berries
are stripped together. Primitive methods of drying, hulling, washing and storage cause
further deterioration in quality. Much of the cherry is dry-processed to produce hard
coffee, and only about 7 000 tons of washed (mild) coffee are currently produced in
Sidamo. A principal aim of the Washed Coffee Project, based at Awassa, is t o produce
an additional 10 000 tons of washed coffee. This will be achieved through building an
extra 25 washing stations for eventual ownership by co-operatives, modifying over
100 existing stations and constructing some 300 km of access and feeder roads. These
improvements will be concentrated in the 1 360 km 2 Sidamo coffee-producing area,
south of Awassa between Leku and Yirga Chefe. For success it will be essential for
premium prices to filter through to the producer, and the Coffee Board will need to
improve the infrastructure for coffee grading, pricing and marketing.
There is increasing concern at the spread of virulent strains of coffee berry disease
(CBD), which have ravaged the Kenya crop in recent years. Control plots at Wondo
Genet (in the Awassa Caldera) showed 32% CBD infection in 1973. A long-term
programme of control through the selection of disease-resistant bushes is being
pursued, but it will be several years before this can come to fruition. Meanwhile, and
despite the high cost, spraying (using captafol) has been shown to be profitable in
trials at Wondo Genet; this practice can be recommended to the larger coffee growers
with capital resources.
However, the main impact on coffee productivity should come from improved
management practices involving minimal inputs of capital. Such practices would
include correct techniques of harvesting, adequate pruning and thinning, fertilising
with nitrogen and (on larger farms) heavy mulching. The seven-year stumping cycle
being tried at Jima (I AR, 1972) should command particular attention in this respect.
There can be little doubt that the promotion of improved coffee management could
more than double yields at relatively little cost.
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Crop Diversification
While prospects for coffee are currently excellent (Part 4) and coffee is giving a higher
return per unit area than any other crop in the highlands, this may not always be the
case. In view of the extensive area which is occupied by coffee and the scope for
raising yields and hence total production, the question of diversification may arise in
the future, especially in areas where CBD takes hold. In some parts of Kenya where
this problem has developed, a policy of interplanting with high-value macadamia nuts
(Part 4, page 66) and eventually replacing the coffee over a number of years has been
adopted. However, this is hardly feasible for smallholders with slender capital reserves
Instead, consideration may need to be given to a range of alternative field crops sunflower, rape, oriental tobacco, ginger and chilli - all of which are suited t o some
part of the altitudinal range of coffee.
Excellent prospects exist for developing a small tea industry on higher elevation
coffee land in the south-east highlands, in the general vicinity of Yirga Chefe (see Map
4); consequently, Yirga Chefe has been designated a Local Development Area and, as
such, is considered further in Part 6.
There are few cash crops, other than cereals, that can be grown on land above 2 200m.
Pyrethrum has been proposed as a possible introduction and is already under trial
at Soddo. Pyrethrum should thrive between 2 000 and 2 800 m on well drained,
strongly structured, soils with pH exceeding 5.5. The market for pyrethrum appears
to be limited however (TPI, 1973). World demand has been growing slowly, but it is
inelastic. The market situation is complicated by the development of synthetic
pyrethroids, several of which are now well established. It is concluded that a major
commitment to pyrethrum production would be unwise without a careful prior
survey of market outlets.
Wolamo Agricultural Development Unit (WADU)
Through a substantial injection of capital and technical assistance, WADU is already
making a noticeable impact in those areas served by its eleven subcentres each with
extension services and cooperatives (reviewed in Part 3). It is intended that the WADU
experience should have wide application beyond the boundaries of Wolamo awraja.
A feature of the WADU approach has been action in the sphere of marketing, where
some of the major inefficiencies lie. This has been associated with an essential programme of minor road and track construction, to enable inputs and produce to be
moved in and out of the area and to provide easier access for the extension service.
A major objective of WADU Phase 1 (1970-4) has been t o raise the average annual net
income of 7 000 highland farmers from S 200 to 8 325 (the WADU settlement at
Abela is considered separately in the section describing the Abaya-Chamo Basin
(page 103)). The entire WADU programme has been fully reviewed by Paulos et al.
(1973). However, in view of its significance, the following points are emphasised:
1.

Improvements in the coordination of the different divisions within WADU
and in liaison with the local administration are essential to increase the
effectiveness of the overall programme

2.

The documentation of the project could be extended to facilitate its
application elsewhere

3.

To ensure balanced development, greater attention should be paid to the
provision of community water supplies

4.

The long-term impact of the programme should be monitored. This will
require base-line data and costings for individual activities within the
programme, neither of which are available at the moment.

72

It is suggested that it would be appropriate for WADU to give higher priority to
agronomic research. WADU already conducts crop trials near Soddo, but it is proposed that the research organisation be strengthened and formalised, perhaps by the
development of a small research station (projected cost about 8 60 000) on
a representative site, to improve the accuracy of the information extended to farmers
and also to test the applicability of CADU research in Wolamo.
The main theme for WADU Phase 2 (1974-8) will be an expansion of the extension
services to cover the entire Wolamo awraja, associated with an investigation of
possible settlement sites along the alignment of the upgraded Soddo - Bacco road. In
addition three specific themes will be emphasised:
1.

Livestock improvement through cross-breeding: this is aimed at diversifying
the local economy, with the ultimate objective of exporting beef from
Ethiopia. An investigation into a possible ranching scheme in the eastern
lowlands of Wolamo, west of the Bilate River, is also proposed. In this project,
the need for preliminary investigations on animal husbandry and feeding may
have been underestimated. Furthermore, since the proposals entail farmers
borrowing money over several years, they may have greater appeal to the
owners of larger farms.

2.

So/7 conservation:
with emphasis on the prevention of sheet erosion by
means of contour cultivation and the construction of bunds.

3.

Coffee improvement:
rightly regarded as offering the greatest scope for
raising incomes on those farms in the project area lying between 1 600 and
2 100 m altitude. WADU anticipate a 50% increase in production by year 4,
from a programme of pruning and fertiliser application.

Chialo awraja
Since 1967 the Chilalo Agricultural Development Unit (CADU), in collaboration with
SI DA, has been operating in Chilalo awraja. This awraja has been defined as a regional
development area because it is considered that CADU can and should continue to
implement integrated development projects within the area. CADU is already making
a significant impact in agricultural innovation and extension, and in the improvement
of water supplies. There is also a forestry programme, which is discussed in Part 9.
Because the present project boundary is the Rift Valley watershed, the eastern part of
Chilalo awraja has been excluded from consideration here. Much of the data presented
below has been obtained from CADU publications; pressure of space prevents reference to all the authorities consulted. The main features of Chilalo are shown on
Text Map 5.
ENVIRONMENT
Landform
Chilalo includes some of the highest land in the project area. It ranges in altitude from
1 700 m near Lake Zwai, to the 4 200 m high mountains in the east. Essentially it
comprises three parts: (i) the high mountains of the Badda-Cacca Ridge along the
eastern and south-eastern watershed; (ii) an intermediate plateau between 2 000 m
and 3 000 m altitude, with the Asella Piedmont in the north and the Kofele Dissected
Plain to the south; and (iii) a series of steep rocky fault scarps, the Wonji Faults and
Craters, leading down from the high plateau to the floor of the Southern Rift Valley.
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Climate
The pattern of increasing rainfall associated with increasing altitude is modified in the
Chilalo area by the influence of the high mountains which may cause either rain
shadows or areas of heavy orographic rainfall. Aspect certainly seems to be of
significance, west-facing slopes generally experiencing the heavier rainfall. Although,
therefore, many parts of Chilalo appear to receive between 1 100 and 1 300 mm of
rain annually, with a long rainy season between March and October, there are several
anomalies (see Map 3). One of the most striking is the contrast in rainfall between
Asella (2 370 m altitude), which receives 1 350 mm annually; and Kulumsa (2 200 m),
just 11 km to the north, which receives only 835 mm. South of Asella annual rainfall
declines sharply to 975 mm at Sagure (2 460 m) and then rises abruptly to 1 420 mm
at Lemu (2 520 m) but only to 1 040 mm at Bokoji (2 720 m). South and west of
Mount Caeca the rainfall distribution becomes more uniform, Kofele (with 1 210 mm
annually) being representative. West of the escarpments and on the floor of the rift
valley, rainfall declines sharply and becomes less reliable, Ecoclimatic Zone 1 giving
way abruptly to Zone 2 on the escarpment and Zone 3 towards Lake Zwai (see Map
1). Ogelcho (1 700 m), with an annual rainfall of 685 mm is typical of sites in Zone 3.
Hydrology
Much of the area forms the catchment of the Catar River, which rises in an amphitheatre of mountains between Mount Chilalo in the north and Mount Caeca in the
south-west (Text Map 5). The Catar subsequently crosses the Asella Piedmont in
a steep-sided gully and then the Wonji fault belt in a 50 m deep gorge. Below the
main escarpment, the river abruptly changes gradient and flows into a basin within
one of the north-trending rift faults. It meanders through swampy deltaic deposits,
about 1 100 ha in extent, to a rock outlet marking the entrance to a second basin of
some 400 ha, much of which remains permanently dry. Thereafter, the river crosses
another rock bar, descends a 4 m waterfall and, incised about 10-20 m, pursues a
sinuous course through sandy terraces to enter Lake Zwai over a partially submerged
delta.
A rapid investigation was undertaken into the irrigation potential of the Catar River,
in view of its high annual volume of flow, which has been measured continuously
since August 1968 by the Awash Valley Authority (AVA) both at Hoffe (on the
Asella Piedmont) and at Ogelcho. Data for the latter station are given in Table 19.
The mean minimum monthly discharge at Ogelcho was 1.70 m 3 /s (in March 1971),
and the mean maximum monthly discharge was 93.82 m 3 /s (in August 1970). In
1973, due to an exceptionally long dry season, the river level fell below the zero on
the staff gauge in both April and May, this representing a discharge of less than
1 m 3 /s. Dry season water quality is excellent, and the sediment load at Ogelcho
remains low throughout the year.
T A B L E 19

Jan.
7.10

Average monthly discharges at Ogelcho ( m ' x 10* ):
August 1968 to December 1972

Feb.
8.18

Source:

Mar.

April

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

23.53 18.72 19.02 13.95 70.01 152.07 84.33 29.95

8.56

6.10 441.52

Total

Italconsult (1970) and A V A (1972)

Within the reaches above and in the main fault scarp zone (i.e. in the highland areas
above 2 000 m) the topography close to the river is dissected, and the river is deeply
incised; there appears to be no irrigation potential. The question arises as to the
prospects for irrigation in the lower reaches. Here, because of topographic constraints,
there are really only two possibilities; these are discussed below.
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Soils
On the plateau, above 2 000 m, the basalt, tuff and ignimbrite with additional volcanic ash give rise to soils with high silt and clay contents. These vary from dark brown
silty clay loam and clay loam on the Dodota Plain and at Kulumsa, to red clays with
up to 80% clay content on the well drained undulating country around Asella, and
poorly drained greyish brown to black silty clays on more gentle slopes around
Kecheme and Sagure. Generally speaking the soils above and to the south of Asella
are more acid (pH levels 5.7-5.0; and even down to 4.0 in places) than those to the
north of Asella (pH 5.8-6.5). It has been estimated that perhaps about half the soils
in this highland area have less than 10 ppm of available phosphorus; there is therefore
a marked crop response to the application of phosphatic fertiliser. Moreover, boron
deficiency is not uncommon in the high rainfall areas. Because of this, grasses and
legumes are difficult to establish at the higher elevations, and the growth of fodder
beets and rape is adversely affected. Due to the prevailing poor drainage and the
impermeability of the clays south of Asella, fodder crops have shown a marked
response to the introduction of camber beds. For the widespread adoption of camber
beds, it will be necessary to develop an appropriate ox-drawn implement for use in
their construction. Reasonable results have also been obtained from the introduction
of subsurface drainage using locally fired clay pipes, and even bamboo.
Around Lake Zwai, the terraces are predominantly sandy and alkaline, with pumice
gravel. Above these lake terraces the country is undulating with lines of north/southtrending faults, each associated with lava outcrops. Pockets of deep brown loam, with
pH levels between 7 and 8, occur locally on higher-lying areas between the fault lines;
low-lying depressions in this area are often occupied by swamp.
Ecology
The lower-lying country around Lake Zwai is typical of the dry variant of Ecoclimatic
Zone 3, occurring extensively across the Northern Plains. While the boulder ridges are
covered by acacia bushland, with Acacia tortilis, A. persiciflora, A. etbaica, Dichrostachys cinerea and Balanites aegyptiaca, much of the remaining better drained land is
cultivated.
The higher escarpments of the Wonji fault belt are representative of Ecoclimatic Zone
2, but the greater part of the country above 2 000 m lies within Zone 1. Below
3 000 m much of this country is either cultivated or under grass. The pastures generally comprise the grasses Andropogon abyssinicus, A. chrysostachyus, Digitaria
sea/arum, Pennisetum glabrum and P. clandestinum; P. schimpen' becomes abundant
with overgrazing. Extensive areas of sedge (Cyperaceae spp.) occur in the higher
rainfall areas, especially where there is poor drainage. Minor plantations of Eucalyptus
globulus are common between 2 000 and 3 200 m. With increasing altitude, Hagenia
abyssinica becomes more common, accompanied by Hypericum revolutum; this
changes to Erica-Phi/ippia heath at around 3 200 m, except on Mount Boset where
the northern and western slopes are covered in forest. Even in the Hagenia and heath
areas the land, hitherto subject to intense burning and grazing pressure, is now being
cleared for barley production. This leads to increasing gully erosion, especially on the
steeper slopes.
LAND USE
Crop Production
Within Ecoclimatic Zone 3 on the floor of the Rift Valley, the farming systems are
indistinguishable from those on the adjoining Northern Plains. Maize predominates in
the cropping pattern, with a little tef, wheat and haricot beans. A t one point within
the Wonji fault belt, an area of about 240 ha is being irrigated from a tributary of the
Catar.
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Elsewhere in Chilalo the farming systems bear some resemblance to those in other
areas of the highlands, the notable exception being the virtual absence of coffee due
to the prevalence of poorly drained soil and the excessively high altitude. Instead,
cereals, especially wheat, are the main cash crop, the pre-eminent position of cereals
having been enhanced by CADU. On the better drained soils around and to the north
of Asella, where CADU has been operating longest, the highest crop yields are recorded, some farmers obtaining up to 24 q/ha of wheat. Average crop yields in this
particular area are shown in Table 20.
TABLE 20

Crop yields (q/ha) and proportion of cultivated area: Chilalo awraja, north of Asella (Anselmsson,
1972)
Wheat

Barley

Maize

Peas

Rape

Linseed

Yield (q/ha)

12

15

9

20

9

17

13

6

% of cultivated area

49

26

3

5

4

5

1

6

Tef

Horse beans

In the Bokoji area, further south and at a higher elevation, barley yields outstrip
wheat by over 50%, and barley is thus the major crop (covering 58% of the cultivated
area in 1971). While crop yields generally are lower here than in the Asella area, it is
significant that peas average 10 q/ha. Under trial at Kulumsa in 1971, the pea variety
Mahandarfer (from India) yielded 38 q/ha, coming to maturity in 116 days (CADU,
1972). This is a promising crop, and highly suited to the environment.
In the south-west of the awraja (towards Kofele), linseed and barley are equally
popular, together covering almost 80% of the cultivated area; ensete is grown here for
subsistence. The popularity of linseed as an oil crop is difficult to understand in view
of its low yields and its lack of response to inputs, compared with rape for example.
In 1971, a local rape selection yielded over 30 q/ha under trial at Kulumsa (CADU,
1972). Rape is a promising oilseed for intermediate elevations (1 800 - 2 600 m),
though production may in the past have been inhibited by the reported reluctance of
oil mills to purchase rapeseed.
Overall, and despite the recent surge in wheat production, barley is the most important crop in the awraja, being grown on 40% of the cultivated area by nearly 80% of
the farmers. Much of this barley is used for the production of in/era and t'alla.
Promising results are being obtained from malting barleys under trial, e.g. in 1971, the
variety Kenya Research yielded 31 q/ha at Bokoji (CADU, 1972).
Animal Production
Progress in animal husbandry has concentrated on the establishment of optimum
breeding, feeding and management techniques for dairy cattle and sheep, with
emphasis on the upgrading for milk production of the small Arussi cattle using
imported Friesian semen. There is a local saying that 'only children, old men and
cats drink milk'. However, the milk production programme has gone ahead despite the
very small local demand for milk, and its low level of profitability compared with wheat
for example. Although CADU is itself paying a subsidised price of 25 cents/litre (the
local price is 15 cents), pasture around and to the north of Asella is increasingly giving
way to wheat with a consequent decline in cattle numbers. Profitable milk marketing
depends on the handling of large quantities of milk collected twice daily. With a low
level of demand, low and intermittent production and poor roads, milk collection is
proving uneconomic. A t 8 4/kg there is a buoyant demand for butter, but even butter
production cannot pay with milk prices at 25 cents.
There appears therefore to be little case for artificially raising milk prices. A more
realistic approach might be to try to lift the low level of milk consumption in the
Asella area though increasing productivity at lower prices. A t the same time as
increasing the productivity, a policy of replacing numerous scrub cattle with a few
high-yielding crossbreds per farming family would help to release pasture for a further
increase in crop production.
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There are some indications that beef is becoming increasingly profitable. The con'
struction at Asella of an abattoir, with an annual throughput of 2 000 cattle rising in
time to 10 000 head, would ensure further stimulation of the producer price for
meat.
RECOMMENDATIONS
General
The following general recommendations arise from the foregoing review:
1.

The need for diversification of cash cropping is apparent in some of the highland
areas. It is proposed that the causes for the reluctance of mills to accept rapeseed should be determined, and that efforts should be concentrated on identifying high-yielding rape varieties. There would also seem to be scope for increasing
the area under horsebeans between 2 000 m and 2 500 m altitude, and for
promoting haricot beans below 1 800 m, around Lake Zwai. A major increase in
the production of field peas must await the opening up of new markets, and in
this respect it is suggested that consideration be given to commissioning a feasibility study for a cannery at Asella,

2.

In view of the projected levels of barley and malt imports (see Part 4, page 55)
and the promising trial results obtained locally from malting barleys, it is proposed that feasibility studies be initiated into the prospects for establishing a
malthouse. Meanwhile, CADU should intensify the trials on malting barleys
paying particular attention to grain quality. In this respect a carefully controlled
seed production and certification programme will be essential for guaranteeing
quality control.

3.

There is a case for giving some priority to the provision of storage facilities in
this relatively intensive grain-producing area, as a means for evening out the flow
of cereals through the marketing system, raising returns to growers, curtailing
fluctuations in food prices and reducing overall losses.

4.

Development of an integrated organisation based at Kulumsa for the multiplication, drying, cleaning, grading and distribution of improved seed.

5.

In view of the increasing relative profitability of beef production and the problems evident in the milk trade, it is suggested that serious consideration be given
to reducing the emphasis on milk production, changing over to dual-purpose
(beef and draught) types and fast-maturing crossbred beef cattle.

6.

Because grass is not dependable in the dry season, the maintenance of productive
livestock is contingent upon the provision of fodder or conserved feed. This
problem requires further experimentation. The use of fodder beets, or of pea oat
mixtures for hay, seem promising. It is also suggested that there should be trials
on small-scale silage production, using plastic covers as an alternative to compaction by machinery.

7.

In the major cereal-producing areas it is recommended that some priority be
given to egg production, a profitable but hitherto neglected development.

Irrigation
There appear to be only two possibilities for irrigation, both on the Catar River as
already noted:
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1.

The drainage, partial reclamation and irrigation of the two swamp basins
mentioned above (amounting to not more than 1 500 ha) was investigated by
Wenner (1967). He concluded that even with a major realignment and deepening
of the river channel, only a limited portion of the swamps could be reclaimed,
which the present project estimated would not exceed 700 ha. This area would
have to be protected from seasonal flooding by the construction of dykes,
associated with pumping to control the level of the watertable. An alternative
course would entail full-scale river regulation through the construction of
a storage dam in the upper reaches, an undertaking which on economic grounds
would be out of the question. It is concluded that the prospects for swamp
reclamation do not appear promising.

2.

Below the second basin opposite Ogelcho, CADU has considered the possibility
of irrigation along the left bank. This is by no means impossible but would be
expensive, in view of the height to which water would have to be lifted by pump
(some 20 m), and the undulating nature of the country it is hoped to irrigate.
Sprinkler irrigation would almost certainly be required, combined with the
production of high value crops to pay for this. Unfortunately, the temperatures
at this elevation (1 750 m) are such that there are few crops that would prove
viable, given the obvious difficulties of marketing vegetables from this area.
This would be a difficult scheme to operate and the present project has
advised against it.

It appears therefore that irrigation prospects are confined to small-scale pumping;
these prospects have been considered in greater detail in a subsequent report (Makin
et al., 1975). Despite this generally discouraging situation, it is recommended that
river gauging be continued at Ogelcho, not only in view of the importance of the
Catar as a major tributary of Lake Zwai, but also because of its long-term potential
for hydroelectric power generation. A t Hoffe, however, continued gauging is
unnecessary, and it is suggested that the equipment could with advantage be resited
elsewhere.
The Chilalo Agricultural Development Unit (CADU)
The Chilalo awraja has over the years received considerable assistance from expatriate
advisers, and by 1975 should have acquired through CADU an investment of over
8 46 million; this is already making a considerable impact. Local farm incomes are
rising annually by about 10%, and CADU's own internal rate of return approaches
20% (CADU, 1971). Moreover, it is unquestionable that CADU represents a source of
experience that might be applied with advantage elsewhere in the highlands. Nevertheless, there are some points which require careful consideration in the future planning
of the CADU programme:
1.

The programme would be improved by closer contact with the provincial
administration.

2.

All-weather roads are essential for the effective marketing of farm produce and
the timely provision of inputs, yet in the first three years of CADU's existance,
only 0.6% of the budget was invested in roads. It is suggested that improved
communications should be given greater emphasis, with priority on the
construction of secondary feeder roads.

3.

There is one social problem associated with the CADU programme which
requires special consideration. Once farm profitability increases with technological progress, there is a tendancy for landlords either to farm the land themselves
or to relet to large-scale contractors, with the result that the previous tenants are
dispossessed. A survey conducted by the CADU Evaluation Section showed that,
in one area where this trend was particularly marked, about 15% of all tenants
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had been evicted in the two years 1969 and 1970. The situation is exacerbated
by an associated steep rise both in land values and in rents, such that tenants
who previously paid a quarter or a third of their produce to the landlord may
be required to pay 50% or more (Pausewang, 1973). The level of tenant evictions
in certain parts of Chilalo is therefore one of the more disquieting features of the
CADU programme.
4.

The most successful part of the CADU programme has undoubtedly been
agricultural extension in the highlands. For a variety of reasons the relatively
lower-lying areas towards Lake Zwai have received less benefit. It may perhaps
be asked whether it is appropriate for a single organisation to have responsibility
for such a wide range of ecological conditions. If, however, the entire awraja is
to be effectively covered, there is a case for a research substation near Lake Zwai.
Here priority would be given to the dissemination of improved seed, especially
certified haricot bean seed, and the promotion of early-maturing varieties of
maize (e.g. Katumani Composite B).

Northern Plains
The Northern Plains comprise much of the floor of the northern part of the Southern
Rift Valley. The main features are shown on Text Map 6. The Northern Plains include
several areas discussed in greater detail in later sections of this report: the Mid-Meki
Valley and the Rift Valley Lakes Park Local Development Areas (in Part 6) and the
Lake Zwai Area (Part 7).
ENVIRONMENT
Landform
The altitudinal range of the Northern Plains is from 1 570 m to about 2 100 m, and
the relief is subdued. The west, central and eastern parts of the area comprise the
Meki Valley, Mareko Ridge and Galla Plain respectively (Text Map 6). The extreme
south-west of the area is occupied by the northern part of the Colito Plain.
Between Meki and Bulbula, the Galla Plain Land Region comprises a series of level
lacustrine terraces, the highest of which is at 1 680 m. West of the Galla Plain is the
narrow Mareko Ridge. The boundary between the Mareko Ridge and the Meki Valley
to the west is an eroded escarpment which becomes less prominent towards the south.
The Meki Valley Land Region includes the broad valley of the middle reaches of the
Meki River which is discussed in Part 6, the caldera containing Lake Tufa and its
associated swamps which contribute water to the Meki for much of the year, and the
valley of the Gidu River which, flowing into Lake Shala and also via an overflow (the
Gogessa) into Lake Abiyata, effectively divides the Meki Valley from the Colito Plain
to the south. The Northern Plains also take in lakes Abiyata and Shala, and their
immediate surrounds; and the western parts of lakes Zwai and Langano up to the
boundary of Chilalo awraja.

Soils
The soils of the Northern Plains are derived from volcanic ash, ignimbrite and lava in
the west, and in the east from lake sediments which themselves originate largely from
ash and pumice. The soils in the west generally have dark brown loam to clay topsoils with low bulk density (0.80 - 0.85 g/cm 3 ), over lighter-coloured and heaviertextured subsoil. They are relatively fertile, with pH 6.5-8.0, and generally high cation
exchange capacity. Adequate reserves of potassium are present, but phosphate tends
to be in short supply. Varying amounts of free calcium, and even caliche, occur in
some subsoils. Swampy areas around Lake Tufa have dark brown and frequently
saline clays, with mottling indicative of seasonal waterlogging. North of Tufa these
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clays are juxtaposed with freer draining and coarser-textured soil formed on mixed
alluvium. Grassy dambo areas, near the Gidu River and on the north of the Colito
Plain, have grey clay loam topsoils and darker mottled clay subsoils. On the Mareko
Ridge all but the gentlest slopes have eroded, resulting in the widespread removal of
topsoil and the exposure of compact clay subsoils often covered with calcareous
nodules of secondary origin.
The soils formed from the ash-laden lacustrine sediments on the Galla Plain are pale
in colour, generally coarse in texture and free draining though poorly structured. The
soils tend to increase in clay content with distance from the lakes. Textures vary from
loamy sand to fine sandy loam or silt loam on the lower terraces, to sandy loam and
sandy clay loam on higher terraces towards the Mareko Ridge, and finally to darker
clay loams flanking the ridge itself. However, this progression may be reversed by the
occurrence of pumice gravel on ridges and along terrace edges. Frequent termite
mounds are a conspicuous feature of much of the lacustrine material around Meki and
Zwai. North of Lake Abiyata there are extensive coarse-textured deposits with salinealkaline subsoils, which have been adversely affected by high groundwater. Most of
the soils on the Galla Plain have a weak topsoil structure, and this together with their
fine sandy texture renders them vulnerable to wind erosion or to surface capping once
the protective cover of acacia bushland has been removed. In addition, these soils are
generally of low fertility and alkaline especially in the subsoil where high levels of
bicarbonate have caused the precipitation of calcium carbonate. They are generally
low in organic matter and have only a moderate capacity for retaining nutrients;
although reserves of potassium are likely to be adequate, phosphate is normally
deficient and levels of nitrogen and copper are low. Mineralogical analysis revealed
relatively high levels of total sodium near Lake Zwai.
Climate and ecology
The annual rainfall generally increases across the Northern Plains from east to west;
from about 570 mm at Zwai, to 750 mm at Koshe on the Mareko Ridge, and to about
800 mm around Lake Tufa. On the Mareko Ridge itself, annual rainfall appears to
decrease from north to south. Much of the rainfall is concentrated into a single short
rainy season between June and September.
A significant proportion of the land area is now subject to cultivation following recent
immigration and many of the vegetation associations represent remnants, sometimes
lacking acacias where these have been cleared for charcoal production. In the east,
around Lake Zwai, the vegetation is representative of a dry form of Ecoclimatic Zone
3, whereas the area west of Koshe, between Kela in the north and the northern
Colito Plain (Text Map 6), lies within Zone 2. The characteristic vegetation around
Lake Zwai is open acacia bushland, dominated by Acacia tortilis, with A. Senegal, A.
seyal, A. persiciflora, A. albida and Balanites aegyptiaca. Remaining areas of natural
grassland are dominated by Hyparrhenia spp., especially H. anthistirioides and H. hirta.
Other common constituents of grassland include Aristida adoensis, A. adscensionis,
Cenchrus ciliaris, C. pennisetiformis, Chloris gayana, C. pycnothrix,
Cynodon
n/emfuensis, Dactyloctenium aègyptium, Digitaria scalarum, Harpachne schimpen'
and Heteropogon contortus. On the somewhat moister ridges, north and west of Meki,
Croton macrostachys has successfully invaded the acacia bushland. On the Mareko
Ridge, a taller form of open semi-evergreen bushland verges on Zone 2, and variously
includes Acacia nilotica, A. tortilis, A. gerrardii, Acokanthera schimpen', Capparis
tomentosa, Carissa edulis, Croton macrostachys, Maytenus senegalensis, and Olea
africana. The moister western areas of the Northern Plains are intensively cultivated,
with remnant Ficus spp., Acacia spp., Balanites aegyptiaca and Croton macrostachys.
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Much of the Northern Plains has been cleared for agriculture, and settlement is still
continuing. The pattern of agriculture varies from east to west with changes in climate
and soils.
Gal la Plain
The Galla Plain around Zwai was formerly rangeland used by the Arussi tribe to graze
cattle during the rainy season. Increasing settlement has effectively confined the pastoral remnants of the tribe to areas in the vicinity of the Mareko Ridge, a considerable
distance from water. A wide variety of farm sizes and systems are found on the Galla
Plain. There are several very large concessions (up to 4 000 ha), a considerable number
of mechanised medium-scale farms, and many smallholdings run both by tenants
and by owner-occupiers. Displacement of tenants is currently widespread, many being
forced to move to more marginal areas near the Mareko Ridge, as landowners
increasingly farm the land themselves.
The basic pattern of agriculture is similar throughout the Zwai area. The natural
conditions favour the culture of haricot beans, and this crop has become the main
source of cash income for many farmers. The proportion of farm area under beans
tends to increase with farm size; many medium-scale commercial farms grow little
else. Among smallholders, maize occupies about 55% of the cropped area, and beans
35%, the remainder being under other cereals, lentils and peppers. Average smallholder farm size is 1.9 ha, made up of 2 plots. Crop yields may be poor even in years
with adequate rain (beans 8 q/ha; maize 6-9 q/ha); in other years cropping is extremely uncertain.
Smallholders maintain significant herds in relation to farm size. The average was
found to be nine head of cattle per holding; and sales of butter, skins and livestock
account for no less than 45% of the total average farm income of S 132. Cattle suffer
from severe shortages of drinking water during periods of drought; permanent sources
tend to be located at considerable distances from homesteads (up to 5 hours walk)
and consequently many herds are only watered every three days. Livestock are
nevertheless considered by the Arussi as capital in times of crop failure, and while
rangeland still exists, they will not willingly reduce stock densities. The Abernosa
Ranch (near Adamitulu) was originally planned by the Ministry of Agriculture to
involve local people in group ranching, but has made little headway against the desire
on the part of the Arussi to remain independent. Indeed, the pressure of increasing
population, and hence of decreasing pasture, militates against any increase in livestock numbers, though not necessarily against the upgrading of existing stock.
Mareko Ridge
On the Mareko Ridge, as already noted, rainfall decreases from north to south; this is
reflected in the pattern of agriculture. Around Koshe, long-established farms grow
maize, beans and peppers; between Tori and Kombol settlement has taken place only
recently, and maize, tef and sorghum are the main crops; to the west of Lake Shala,
part of the Ridge remains uncultivated. The eastern margin of the Mareko Ridge is
extensively eroded and unsuitable for cultivation.
Meki Valley
There is a medley of large and small-scale farms in the Meki Valley, particularly
between the Gidu River and Lake Tufa where several large estates occur. These grow
maize, beans and peppers, whereas smallholders principally grow maize, sorghum,
tef and a little wheat. Cropping is less intensive in the south than it is around
Butajira. This, taken together with the absence of smallholder cash crops (peppers and
beans) common elsewhere on the Northern Plains, suggests that there are critical
constraints to development south of Lake Tufa, namely poor access to markets and
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a shortage of water supplies which in dry years can become acute. The swamps around
Lake Tufa are important for dry season grazing. On gently undulating alluvial deposits
to the north of the lake, peppers, barley, maize and sorghum are grown. On the Colito
Plain the main crops are maize, beans and peppers, and grazing is important on dambo
grassland.
RECOMMENDATIONS
The following general recommendations are made:
1.

That the area between the Gidu River and Lake Tufa be given high priority in
the NWRC programme of groundwater investigation for domestic water
supplies

2.

That access be improved in the area between Lake Tufa and the Gidu R iver. The
track from Bulbula to the Gidu through Mito village should be upgraded to
gravel standard, and access north from Mito towards Lake Tufa should also be
improved

3.

That farmers on the Galla Plain be made the target of a special programme to
promote techniques for the conservation of soil moisture, through such
practices as minimum tillage, tied ridging and surface mulching

4.

That the risk of wind erosion be minimised by encouraging farmers to plant
shelter belts; these should be aligned along contours to afford additional
protection against water erosion. Although the erosion hazard is most serious in
the east of the area, it is believed that conservation measures should be adopted
throughout the Northern Plains. The soils in the Meki Valley are more resistant
to erosion than those around Lake Zwai, but with prolonged and intensive use,
their susceptibility to erosion is likely to increase
A programme of soil conservation and the development of shelter belts would
necessitate the following preliminary measures:
i Establishment of experimental plots for evaluating techniques for the
conservation of soil and soil moisture
ii Establishment of a silvicultural research station and forest nursery (at Zwai)
iii Secondment of MPP officials for training with the Soil and Water Conservation Division
Conservation measures are discussed in greater detail in Part 9.

Proximity to Addis Ababa renders part of the area ideal for further intensification
based on haricot beans, peppers and vegetables. In this respect the following proposals
are made:
1.

That the Northern Plains be designated a priority area for the production of
haricot beans (see Part'4 for details of market outlets). It is envisaged that this
area would be the first to be covered by the proposed Ministry of Agriculture
Pulse Programme. Production plans would need to be coordinated with increased
output of improved haricot bean seed.

2.

That the Minimum Package Programme (MPP) be intensified with a special
programme to upgrade the quality of peppers. Livestock should also be brought
within the responsibilities of the MPP.

86

Central Plains
Central Plains have been defined t o coincide with the area of operation of the Southern Regional Agricultural Development Project (SORADEP). The area (see Text Map
7) extends to beyond Alaba Colito and almost to lakes Shala and Langano in the
north, and to the Lake Abaya basin in the south. To the west it is largely bounded by
the Bilate River and on the east by the Kofele Plain and the Wondo Escarpment. The
administrative headquarters of SORADEP are located at Awassa.
The precise area covered by SORADEP operations is rather indefinite, as is apparent
from the report of the review in 1973 (Gillain, 1973). The area designated as the
Central Plains on Map 4 was derived from information provided by SORADEP
officials at Awassa; this covers some 4 970 k m 2 . The Gillain Report, however,
provided a 'Sketch of Ecological Areas' at 1:625 000 scale (in Appendix 3 of the
Report) clearly showing SORADEP extending beyond the boundaries recognised at
Awassa and incorporating a significant section of land reserved as the Rift Valley
Lakes Park around Lake Shala; this version of the SORADEP area covers some 7 000
k m 2 . In part, these discrepancies stem from the lack of reliable and sufficiently
large-scale maps for the area, a deficiency common to all other parts of the Rift
Valley south of 8° N, but one which will have been partially made good on completion of the current DOS mapping programme (by about 1978). Meanwhile (as has
been proposed by Gillain), use could be made of existing airphoto cover for the
production of uncontrolled base maps on which necessary farm inventory, soils and
other information can be plotted.
Although the boundaries and internal divisions of the SORADEP operating area do
not necessarily coincide with administrative boundaries, an attempt has been made
in Text Map 7 to delimit the SORADEP area and hence the boundary of the Central
Plains. The administrative areas covered are listed in Table 2 1 .
TABLE 21

The SORADEP Operational area (after Gillain, 1973)

Approximate percentage
of each Woreda covered
by SORADEP

Aw raja

Woreda

Shoa

Haikoch and Butajira

Negele
Shashamane
Alaba Colito

35
65
50

Sidamo

Sidama

Awassa
Shebedino
Dale
AI eta Wondo

60
50
50
50

Province

ENVIRONMENT
Landform
The Central Plains exhibit considerable topographic variation, incorporating several
land regions. These are the Awassa Caldera, much of the Shashamane and the Yirga
Alem Plains, the southern part of the Colito Plain and, near to the Bilate River, small
areas of the Abaya Uplands and Abaya Lowlands.
Level to gently undulating plains, lying between 1 600 m and 2 100 m altitude and
somewhat incised by river valleys, occupy much of the northern half of the area. The
Awassa Caldera, in the east, is a unique topographic feature, which is discussed in
greater detail in Part 7, as is the Bilate Basin. The south-eastern part of the area
comprises the gently sloping and moderately dissected Yirga Alem Plain, with the
dissected ridges and piedmonts of the Abaya Uplands to the south-west.
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Climate and ecology
The type of agriculture is primarily influenced by the rainfall pattern. Annual rainfall
generally decreases from east to west; from over 1 200 mm at Wondo Genet and Leku,
to 1 000 mm at Alaba Colito and about 850 mm at Aje and Ropi. Drier pockets occur
in areas influenced by rain-shadow effects, south of Lake Shala and in the extreme
south-west of the area within the Bilate Basin where annual rainfall may fall below
700 mm. Compared with the Northern Plains, the rainfall is generally more reliable
and is maintained over a longer rainy season, normally extending from March to
October.
By far the greater part of the Central Plains is cultivated, though the ecological
conditions can still be inferred from remnant trees and bushes scattered across the
fields. Much of the area lies within Ecoclimatic Zone 2, tending towards Zone 3 in
the drier localities, and Zone 1 on the Shashamane and Yirga Alem Plains close to the
Eastern Highlands. In general, the Colito and Shashamane Plains, where still uncultivated, are covered by low grassland, with Chioris gayana, Aristida adoensis, Harpachne schimpen', Themeda triandra, Pennisetum schimpen' and Hyparrhenia spp. Dispersed amongst both the grassland and the expanding areas of cultivation are low
trees and bushes. Acacias predominate and the following comprise the commoner
woody species: Acacia albida, A. nilotica, A. etbaica, A. seyal. Balanites aegyptiaca,
Croton macrostachys, Combretum spp., Erythrina abyssinica, Ficus spp. and Olea
africana. The Senkele area, west of Lake Awassa is characterised locally by tall grassland of Pennisetum, Hyparrhenia and Themeda.
Soils
The soils of the northern part of the Central Plains are derived from volcanic ash,
pumice and weathered ignimbrite, and generally have a medium to coarse texture
with dark surface horizons. North of the Alaba Colito to Shashamane road, black
sandy loam or sandy clay loam overlies grey sandy clay loam subsoil, which
becomes lighter coloured and heavier textured with depth. Buried clay topsoils or
hard layers of grey ash may occur in the subsoil. South of this road, soils formed over
ash and pumice, derived from outpourings of material associated with the volcano of
Mount Chebi, are coarser in texture. Dark brown loamy coarse sands and sandy loams
cover a large area between the Bilate River and the Awassa Caldera. North of the
Caldera, between Aje and Shashamane, gravelly loams occur over pumice gravel. The
fertility of these recent volcanic soils is fairly high and the pH mostly lies in the range
6-8, although some topsoils are moderately acid. Although levels of total phosphate
tend to be higher than elsewhere in the Rift Valley, available phosphate appears to
be low, since fertiliser trials conducted in the north of the Central Plains (near
Shashamane, Alaba Colito and Awassa) indicate fairly consistently the profitable
returns to phosphate and to nitrogen and phosphate in combination, and the
relatively small response to nitrogen on its own. Levels of soil organic matter are
generally low. Gillain (1973) has emphasised the risk of soil exhaustion resulting
from long-continued cropping.
On the Yirga Alem Plain, deep reddish clays and clay loams occur on high-lying sites,
brown loams on dip slopes; seasonally waterlogged depressions (dambos) contain
dark cracking clays. To the west of this plain scarps and dipslopes are more closely
spaced, the scraps being badly eroded in places. Erosion becomes increasingly severe
westwards towards the drier areas of the Bilate Basin and the Abaya Uplands.
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LAND USE
Gillain's (1973) evaluation showed that about half of the SORADEP operational
area was cultivated, i.e. 350 000 ha, of which 30 000 ha were occupied by large-scale
farms. With an average small farm area of 4 ha, the number of small farms is about
80 000. The total population in 1973 was estimated at 620 000, assuming a 2.5%
annual increase.
In the higher rainfall areas of the Yirga Alem Plain, the main crops are coffee, ensete
and maize. Farms are small, averaging less than 2 ha. The area under coffee decreases
towards the west as the climate becomes drier and deep well drained soils are less
widespread. Cultivation becomes increasingly marginal as the dry dissected terrain of
the Abaya Uplands is approached, and ceases altogether on the eroded flank of the
Bilate Valley.
In the north farms are larger and the relatively high rainfall areas round Shashamane
and Arussi Negele support maize, wheat and potato as the main crops. In recent years
proposals have been drafted by USAID for a Shashamane Agricultural Development
Project (SADP) to cover some 7 850 km 2 on the borders of Shoa and Sidamo, centred
within a 50 km radius from Shashamane and including the Awassa Caldera. The prime
objective of SADP (proposals for which ultimately proved unacceptable) would have
been to develop commercial agriculture on the larger farms (those exceeding 20 ha),
through provision of short and medium-term credit backed by an extension service
to draw up farm plans and supervise their implementation. Shashamane was selected
as being an area of high potential, relatively large farms and excellent communications,
in which a striking response could have been anticipated to the promotion of commercial farming and mechanisation. The possibly adverse social implications of such
an approach were ignored.
A preliminary sample survey undertaken by USAID (1970) in the vicinity of
Shashamane showed that 35% of the farms were owner-occupied, 35% were partowned and 30% were rented, yet only 10% of the land area was farmed by tenants.
This is a high proportion of owner-occupancy. Maize was the predominant crop,
occupying over half the cultivated area. Tef, beans, potato, wheat and barley accounted for a further 30%. Over 20% of the larger farms were found to use tractors.
In the drier central areas near Aje, maize, haricot beans, sunflower, wheat and
peppers are grown. Near Alaba Colito, a wide range of crops includes maize, wheat,
tef, peppers, peas, haricot beans and linseed. Small tenant farms (mostly between
1 and 5 ha) and large estates of 100-200 ha both occur in this area. Many of the
large-scale farmers, previously absentee landlords, are now farming themselves, thereby displacing their former tenants. On high ground above the western rim of the
Awassa Caldera is the settlement scheme at Shamana sponsored by the Ministry of
National Community Development (MNCD), where ensete, maize, haricot beans,
wheat, tef and barley are grown. West of Shamana, grassy plains slope gently towards
the Bilate Valley. These are currently being developed by large estates growing
haricot beans and a little maize. Lack of domestic water supplies is a major problem,
water often having to be transported considerable distances from Awassa or from the
Bilate River.
The Southern Regional Agriculture Development Project (SORADEP)
In Part 3 (Extension Services) the key role of SORADEP as an advisory service
covering the greater part of the Central Plains was described, and the intimate and
unique association between SORADEP and the Awassa Agro-Industrial Share
Company (AAISC) was explained. The AAISC itself came into being in its present
form in 1968 having originated.a few years earlier as an ex-soldiers' cooperative; it
was then operating at a loss. Reorganisation led to the establishment of the Awassa
Agricultural Research Station (ARS) and the economic recovery of the AAISC. The
present status of these organisations is considered in Part 7 (Awassa Caldera). The
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development of the Central Plains under the aegis of SORADEP (which became
operational during 1970) was based on the intensification of maize production, with
the following major objectives:
1.

Improvement of maize cultivation techniques using methods developed by the
ARS

2.

Increasing maize production on small farms (those with less than 4 ha cultivated)
through the introduction of an extension service

3.

Development of a maize marketing and processing centre based on the AAISC

Secondary aims included the following:
i

Extension of crop production themes with a view to product diversification,
especially with respect to livestock and certain crops other than maize, viz.
beans, peas, peppers, sunflower, wheat and soyabean

ii

Development and demonstration of harnessed cultivation equipment

iii

Technical advice and assistance with land clearing directed towards large
farms which cover a total of up to 12 000 ha

iv

A permanent social and economic inventory of the Central Plains

v

Subsidisation of fertiliser prices

vi

The drilling of 100 wells

vii

Construction of 100 km of roadway

Some of these targets appear t o have been selected haphazardly and, in view of their
generally ambitious nature, it is scarcely surprising that few of the objectives have
yet been achieved (Gillain, 1973). Nevertheless, the central aim of raising maize
production has succeeded beyond expectations (estimated increase in maize production between 1970 and 1973 being 28 000 tons), and this despite the failure to date to
construct the proposed 20 000 ton capacity maize-processing factory; it is intended
however that construction will be initiated during 1974.
The extension service has provided farmers with improved seeds, urea and diammonium phosphate (DAP) fertilisers, credit facilities (loans for seed and fertiliser purchase) and, in 1972, simple implements. The farmers, who are chosen for their willingness to participate in the scheme, are organised in groups at village level. A trained
extension agent living in the same locality provides both inputs and information, and
collects the credit repayments. Farmers are in close contact with the village extension
agent, who is supervised by area extension agents based in Awassa. Each village agent
is currently responsible for about 150 farms; giving advice on the use of improved
seed and fertiliser, optimum dates and densities of sowing, weeding techniques and
the advantages of sowing in rows. Field demonstrations of improved farming
techniques are given, and multilocational trials have been undertaken on maize,
wheat, haricot beans, soyabeans, sorghum, chickpeas, peppers and sunflower. As in
the Minimum Package Programme (MPP), livestock have suffered from relative
neglect. There are plans, however, to tackle the fundamental problem of the role of
livestock on small farms. A programme of silage demonstrations (using maize stover)
was started in 1973, and it is intended in 1975 to initiate an experimental programme
in cooperation with volunteer farmers to determine methods for incorporating fodder
production on small farms of under 4 ha.
The system of providing farm credit could, with advantage, be replicated elsewhere.
Credit is only given in kind, in the form of improved seed and fertiliser; hence the
close coordination between credit allocation and the procurement and marketing
functions of SORADEP. On delivery of the input, the farmer is required to pay, in
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cash, either the entire cost or at least the interest charge; any loan has to be repaid
by the settlement date on penalty of withdrawal of SORADEP services from the
entire local community. While the field extension agents act as distributors and
collectors of loans, and hence tend to be overworked at times, the farm credit is
financed by the AAISC which is also responsible for supplying the improved seed. In
the specific case of outgrower production of sunflower for milling by the AAISC, the
Company itself assumes responsibility for supplying the seed on credit (free of
interest) and for recovering the loan on delivery for processing. Although, due to
limited resources, the AAISC was forced to impose a loans ceiling for 1974, this
independence from external assistance is in general to be commended.
In the first full year of the SORADEP programme (1971), advice, principally relating
to maize cultivation, was extended to 1 650 farmers. It was estimated that the area
planted to improved varieties was about 1 210 ha. In 1972, 6 000 farmers were
involved in the scheme, and the area under improved maize (varieties H511 and
Synthetic 2) increased to 6 300 ha. Fertilisers were used on about 10% of this area.
In 1973 the target of 13 450 participating farmers growing maize, haricot beans and
sunflower was virtually reached, and in 1974 some 17 000 farmers applied to receive
inputs and advice. Between 1970 and 1973, the average yields of local unfertilised
maize varieties increased from 8 t o 10 q/ha, while improved fertilised varieties were
raised to 35-50 q/ha. Improved haricot bean seed (Ethiopia 10), sufficient to sow 165
ha, was also distributed during 1972. Present yields of haricot beans are low (around
12 q/ha) but over 30 q/ha have been obtained under experimental conditions at the
ARS.
Preliminary economic assessment of the SORADEP programme has been encouraging.
It is estimated that the marginal productivity of each dollar invested is approximately
six dollars; this would imply that the programme should be expanded. The participation rates have been growing impressively, and it seems likely that with the momentum achieved so far, the ultimate objective of 60 000 participants by 1979 could be
attained. However, Gillain (1973) has warned of the risks inherent in rapid expansion
with current staffing levels leading to a reduction in standards, a collapse of the
mutual confidence between farmer and agent and a failure in the system to meet the
requirements and aspirations of participating farmers. He concludes that an extension
service geared t o cover the entire Central Plains can only be achieved through the
commitment of major additional resources. That such a commitment could give very
considerable benefits is beyond question; the essential issue is rather one of national
priorities.
The medium-term aim of SORADEP, t o 1980, is for additional emphasis on community development: literacy campaigns, the upgrading of schools and clinics, provision
of community water supplies and improvements in communications. This broadening
of the development process is to be welcomed.
The Ministry of Agriculture Minimum Package Programme (MPP) also operates in the
SORADEP area. The programme is centred on Shashamane, with subcentres at Yirga
Alem and Leku. Advice is given and fertilisers are provided on credit to progressive
farmers with less than 20 ha. There has inevitably been some overlap between the two
organisations, and SORADEP is anxious to avoid what would appear to be unnecessary duplication of effort. By the end of 1974 it is likely that the MPP will have been
withdrawn from Shashamane.
RECOMMENDATIONS
Proposals bearing on the Central Plains must necessarily become the concern of
SORADEP, which has its own long-term programme and scale of priorities.
SORADEP has, moreover, several years' experience of the very real constraints to
raising rural living standards on the Central Plains. The suggestions proposed below
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are both generalised and tentative. No attempt has been made to cover the range of
possible developmental proposals, if only because SORADEP is already deeply
involved in a wide range of relevant activities; and the serious problems of rapidly
increasing population and lack of rural water supplies are recognised by SORADEP
as being key factors in development.
The following general recommendations relate to aspects of rural development which
are deserving of greater emphasis:
1.

The shortage of domestic water supplies is especially acute both in the northwest of the area and in the south. It is proposed that the NWRC accord these
areas a high priority in its programme to provide community water supplies.

2.

As the SORADEP extension service expands, there will be an increasing need
for more accurate information regarding such factors as farm size distribution,
numbers of holdings, numbers of farmers, overall levels of production etc. It is
therefore proposed that the 1972 1:66 000 scale air photographs, supplemented
by the 1972 1:20 000 scale cover of the Bilate Valley, be made up into base
maps for a farm inventory to cover the main areas of agricultural importance on
the Central Plains. This inventory could be largely undertaken by SORADEP's
own staff supported by a specially recruited co-ordinating officer with
qualifications in cadastral survey.

3.

In order to raise the overall performance of SORADEP, it is suggested that
a semi-detailed soil survey of the Central Plains (at a scale of 1: 50 000) would
prove a most useful planning tool, especially as regards fertiliser applications,
crop introduction and the siting of multilocational trials and crop
demonstrations. Such a survey should initially be restricted to those agricultural
areas in which SORADEP is already active (Table 21), but could later be extended to cover other areas with the exception of the drier parts of Ecoclimatic Zone
3. Coverage in this area of relatively uniform volcanic soils of, say, 250 000 ha
at 1:50 000 scale could take a soil surveyor between one and two years.

4.

There is need for a greater stress than hitherto on the possible role of livestock.
Improvements in the feeding and deployment of draught animals would merit
greater attention, with emphasis on the preparation of conserved feed and the
greater use of crop by-products.

5.

The future role of draught animals on the smaller farms needs to be considered
in relation to the prospects for establishing farmers' associations for the sharing
of critical factors of production. This could become more crucial in the future if,
as a result of increasing population density, the average size of small farms
decreases.

6.

In general, the programme of agronomic research requires little comment. There
does appear to be considerable scope for raising sunflower yields. In view of the
existence of an oiimill at Awassa geared to the production of sunflower oil, the
recent creation of market outlets for this oil and the comments made in Part 4
(Oilseeds) on the need to reduce the number of different oilseed crops, it is
suggested that oilseed agronomic work be concentrated on raising production
from sunflower rather than being dissipated on a difficult crop like soyabean.

7.

So far as the SORADEP extension services are concerned, it was noted that the
impact to date has been somewhat uneven. A farm survey undertaken by the
present project for the purpose of assessing farmers' problems in the more arid
parts of the Southern Rift Valley showed that the Fulassa area, for example, had
received only limited coverage. Necessarily the resources are such that it is
impossible for SORADEP to cover the entire Central Plains area with its estima-
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ted 80 000 small farms (present coverage is about 16% of small farms). In order
to spread the extension impact more widely within the Central Plains, it is
suggested that there could be a minor reorganisation of extension agents so that
groups of agents operate from a common centre, such centres to be representative of a significant agroecological subzone and so distributed as to cover every
geographical area of agricultural importance. The idea is that the impact of
extension operations around these nuclear centres should radiate outwards and
thereby influence even those farmers who, because of the inevitable lack of
resources, cannot be covered directly by the extension efforts.
8.

Despite the obvious inability to cover more than a proportion of the farmers on
the Central Plains, it is suggested that more attention might be paid to the
larger-sized commercial farms on which the application of technical know-how
and farm inputs can be expected to have a major economic impact. This partial
diversion from the small farms can also be justified on social grounds:
i

The more intensively managed the larger farms are, the greater will be the
employment opportunities emanating from them

ii

Assistance to the larger farms could significantly raise food production

iii

The large farms could themselves play a role in the development of the
Central Plains, akin to that already performed by the AAISC, e.g.:
(a) production on a large scale of improved haricot bean seed, currently
in very short supply (b) hiring of services to smaller farmers; for example,
provision of draught animals or the undertaking of tractor cultivation

9.

The AAISC should continue as the main centre for the production of improved
seed, in co-ordination with the ARS and SORADEP, specialising in haricot
beans, maize and sunflower. With the prices of fertilisers rising so rapidly, it is
clear that the provision of improved seed and the application of improved
agronomic practices should take precedence as means for raising crop production
over the use of fertiliser inputs. The timely renewal of hybrid maize seed is also
important.

10.

It is proposed that plant be constructed at Awassa for the drying, cleaning,
grading and storage of haricot beans, in conjunction with the promotion of
haricot bean production as set out in Part 4 ('Pulses'; Table 11).

11.

It is recommended that means be found for phasing out the Shashamane MPP
which seeks to duplicate services already provided by SORADEP.

12.

Exploitation of the grass plains west of Shamana is likely to continue, with
haricot beans as the main cash crop and maize for subsistence. Attention is
drawn to the inherent erodibility of these light-textured soils and the likelihood
of widespread topsoil removal by sheet wash and later gullying, even on gentle
slopes. This process can already be observed on a few of the larger estates.
Unless erosion protection measures, such as grassed waterways and strip
cropping on the contour, are implemented at an early stage, a fertile area may
ultimately be rendered totally unproductive, as has happened further south.

Abaya-Chamo Basin
The Abaya-Chamo Basin comprises the greater part of the Abaya Lowlands Land
Region (c.f. Maps 2 and 4), i.e. most of the floor of the Rift Valley below 1 500 m
altitude and between latitudes 5°30'N and 6°30'N. It largely consists of the alluvial
plains, fans and deltas around lakes Abaya and Chamo, together with the faulted
ridges which separate them. Two major valleys within the Basin, those of the Galana
and the Bilate, are considered in detail elsewhere (the Galana Valley in Part 6 and
the Bilate Basin in Part 7). The opportunities for development specifically presented
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by Arba Minen, the capital and administrative centre of Gemu Gofa, are discussed in
Part 6.
The following areas are discussed below:
the Abaya-Chamo alluvial fans
the Gato valley
the Gidabo River floodplain and delta
the Lake Abaya flats
the valley south-east of Lake Chamo
These areas are shown on Text Map 8; although they form separate features around
the margins of the lakes, the factors influencing their development are broadly
similar. Much of the basin receives less than 700 mm annual rainfall and lies in
Ecoclimatic Zone 4, characterised by the predominance of low acacia bushland on
well drained sites. The rainfall tends to be unreliable, and this together with its
increasing bimodality towards the south, seriously limits rainfed agriculture. The
transition from areas which have one rainy season to those with two occurs along the
length of Lake Abaya. A t Abela, in the north, one rainy season is normal, although
two separate periods of rainfall can occur in some years. A t Arba Minch however,
some 70 km to the south, the bimodal pattern is firmly established, and peak rainfall
occurs in the periods March-May and September-October. Rain rarely falls in June
and July; hence the growing seasons for rainfed agriculture are more limited than in
areas further north with comparable annual rainfall totals.
The total annual rainfall around the shores of lakes Abaya and Chamo is fairly uniform and averages between 500 and 800 mm: rainfall over the lakes probably drops
to below 500 mm, but increases towards the foot of the surrounding escarpments.
The 800 mm recorded at Arba Minch Government Farm is rather above the average
for the surrounding area, due to the proximity of the Gidole Hills to the west.
Few of the rivers in the basin are suitable for large-scale irrigation; on the west side of
the lakes, the rivers have variable often torrential flows, and in the east, flooding in
lower valleys is common. However, exploitable reserves of groundwater are indicated
by the natural vegetation and by shallow wells in some of the Abaya-Chamo alluvial
fans.
THE ABAYA-CHAMO ALLUVIAL FANS
Landform
These low-lying alluvial fans occupy the 90 km-long western margins of lakes Abaya
and Chamo, from Mirab Abay in the north to the southern tip of Chamo. The fans
are discontinuous and are separated in places by faulted ridges, which intermittently
border the lakes. The town of Arba Minch is situated on one such ridge in the centre
of the area. The fans vary in width from 2 km in the north, where they are undulating,
to 8 km around the Site' River west of Lake Chamo.
Ecology
Arba Minch lies within Ecoclimatic Zone 3, but immediately to the north and south
of the town, rainfall tends to decrease (Zone 4). Undulating sites towards the north
are covered in acacia bushland. Acacia mellifera being particularly prominent on black
clays. Much of the low-lying fans and deltas however are characterised by a high
watertable. Here a distinctive vegetation sequence occurs which is related to the
depth of the groundwater. Along the edge of each lake, there is a dense fringe of the
leguminous shrub Sesbania goetzii associated with papyrus and rushes. Inland this
gives way to woodland, with large specimens of Mimusops, Ficus, Trema and Acacia.
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At a somewhat higher level, the woodland becomes more dense with Acacia tortilis,
A. albida, A. sieberiana, A. polyacantha. Balanites aegyptiaca, Croton macrostachys,
Ficus sp., Kigelia aethiopum and Tamarindus indica. Further away from the lake, the
groundwater lies at a greater depth; the woodland opens out and decreases in height,
until only well-spaced tall specimens of Balanites aegyptiaca and Acacia tortilis occur.
There is therefore a sharp contrast between the woodland on the fans and the
vegetation on the surrounding hillsides which is low acacia bushland typical of
Ecoclimatic Zones 3 and 4. Common genera in riparian forest along the Culfor River
between the lakes include Ficus, Manilkara, Trichilia, Garcinia and Bridelia.

Soils
Generally the soils are brownish in colour, freely draining, medium-textured and
calcareous, although local variations do occur. Representative soils have been subject
to a detailed study in the Sile River region, south of Arba Minch (Vukasinovic, 1969).
A typical alluvial topsoil comprises fertile brown gravelly sandy loam to sandy clay
loam, overlying a yellowish-brown calcareous sandy loam subsoil. Compact dark clay
layers representing buried former surface horizons are occasionally present. Nearer
the lakes the topsoils contain increasing quantities of clay, and the subsoils are silty
and tend to be saline. Most of the alluvial soils are deep, fertile and well suited to
cultivation. In the vicinity of streams, however, the soils tend to be coarser textured
and contain horizons of sand and gravel. In low-lying less well drained sites, mottled
dark clays are found, which become coarser textured and lighter coloured with depth.
On undulating fans in the north, dark brown and black clays occur, the black clays in
particular having a low moisture availability.
Land Use and Recommendations
North of Arba Minch most of the fans have been cleared of trees and there is a medley
of small, medium and a few large farms. A considerable proportion of the area is
under cotton, but maize, haricot beans, tef and sweet potatoes are also cropped.
South of Arba Minch the fans are only partially cleared. The low and often unreliable
rainfall of this area could in places be supplemented by irrigation. Some of the rivers
are already being exploited for irrigation using simple diversion structures and
shallow canals, e.g. on the Sile and Lambte rivers. It is suggested that this practice be
encouraged. The simplest and cheapest way of doing this would be for farmers to
build inexpensive diversion structures of brushwood and stone, but these would have
to be replaced after most floods.
THE GATO VALLEY
The Gato River, which is perennial only in its upper reaches, drains a small catchment
in the hills near Gidole. The dry season flow at the Arba Minch-Conso road crossing is
low (about 0.1 m 3 /s), and the river only reaches its outlet into the Sagan River, in the
Adei-Sagan Basin, during periodic high flows in the rainy season.
Landform
This alluvial basin (about 150 km 2 ) of flat and gently sloping land stretches from the
southern end of Lake Chamo to 10 km north of Conso. The altitudinal range is from
1 400 m to 1 200 m, with maximum elevation along a low convex watershed between
the Gomide Hills to the east and the Gidole Hills to the west. The land drops gently
towards Lake Chamo in the north and the Gato River in the south. The Gato flows
south-east in an ill-defined valley near the centre of the basin. In the extreme south,
the land rises again towards Conso (1 500 m altitude). Much of the area comprises
alluvial fans which form gentle concave slopes from the base of the surrounding hills.
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In the rainy season numerous small streams flow intermittently across these fans, only
infrequently reaching the middle of the valley.
Ecology
Annual rainfall is low (about 600 mm) with a bimodal distribution. Nevertheless,
a wide range of ecological conditions exist. These can be appreciated from a traverse
through the area. Descending northwards from Conso, there is a sharp decrease in
annual rainfall; cultivation virtually ceases and one passes rapidly from Ecoclimatic
Zone 3 into a relatively dry form of Zone 4, with semi-succulent bushland on stony
hillslopes and open acacia bushland on the black clay fans below. The main constituents of the semi-succulent bushland are Euphorbia tirucalli, E. grandicornis. Acacia
tortilis, A. Senegal, A. brevispica, A. mellifera and Commiphora spp. On black clays
the bush constituents include Acacia horrida, A. drepanolobium, Dicrostachys cinerea,
Dobera glabra. Commiphora sp. and Sterculia africana. This southern part of the
valley is regarded by the present project as being too dry for rainfed settlement.
However, a change in vegetation occurs some 12 km south of the main road crossing
of the Gato River, which suggests that to the north moister conditions prevail. The
vegetation cover is generally acacia bushland and bush grassland, with Acacia
mellifera, A. seyal and A. tortilis. North of the Gato, much of the land is either under
cultivation, or has been abandoned only relatively recently. Patches of dense Acacia
mellifera/A. nubica thicket are consequently interspersed with bush grassland dominated by Setaria.
Soils
The alluvial soils in the Gato River area are predominantly brown and free draining.
On level land towards the middle of the valley less well drained dark brown clays and
clay loams are found, often with a high proportion of silt in subsoil horizons. To the
edge of the valley, and particularly on its western side, brown medium-textured
soils with gravelly and sandy layers occur adjacent to streams. Juxtaposed with these
soils, on older fan material, are black and dark brown slow-draining clays; these occur
more frequently towards the south. Soils in the Gato Valley tend to be alkaline; their
exchange capacity is generally high, with the exchange complex dominated by
calcium and to a lesser extent magnesium. Free calcium is present in the subsoil of the
heavier-textured soils. Phosphate is deficient throughout.
Land Use
North of the Gato River, cultivation is concentrated in the centre of the valley, where
there are both large and small-scale farms. Maize and sorghum are the most important
crops, and are often sown together with cotton at the start of the main rains (MarchApril). Yields are generally low, this being attributed to the absence of any extension
service and of improved inputs. There is little cultivation on the alluvial fans bordering the valley, due to the lack of water supplies and, it is suspected, low soil moisture
availability, particularly on the clays. There is, moreover, evidence that cultivation has
recently been abandoned in these marginal areas in favour of sites towards the valley
centre. South of the Gato River, cultivation is essentially restricted to patches of
sorghum grown on the lighter-textured soils by itinerant farmers who live in the hills to
the west. This is due in part to the uncertainty of the rains, but also because of the
prevalence of malaria and the lack of drinking water.
Other constraints to development in the area include the distance between farm and
market; weed infestation; crop damage by wild pig, baboon and birds; the intractibility of the heavier clays; and the general level of indebtedness. Furthermore, the livestock population has in recent years been decimated by trypanosomiasis, to such an
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extent that smallholders each lost as many as four head of cattle during 1972. Tsetse
fly (Glossina pallidipes) is reported to be on the increase, and spreading northwards
at an average rate of some 10 km/year (ODA, 1973). Livestock numbers are now
thought to be less than one head per smallholder, and therefore contribute little to
the average annual farm cash income of about S 100. Cash crops on the larger farms
include cotton,and peppers where irrigation is possible (e.g. adjacent to the Gato).
Small-scale farmers, of whom 45% are tenants, grow maize, sorghum, millet, tef,
cotton, sweet potato, haricot beans and castor; these are often intercropped. Sorghum
and millet account for about 50% of the area cultivated by these farmers, and maize
occupies a further 40%. Crops are often grown in small bunded plots approximately
2 m square; a mixture of earth and roots from the previous year's crop is used for the
bunds. Maize or sorghum is planted along the tops of the bunds, helping to hold
them together in heavy rain, while cotton and maize are planted within the square
basins. This practice is an effective method of water conservation and could have
application in other dry areas of the Rift Valley, e.g. around Zwai. Bees are important
in the local economy, uncultivated areas being burnt to induce flowering in herbs so
as to obtain increased production of honey. Bee hives can be seen hanging from most
Acacia tortilis trees.
Recom mendations
The cultivated area near the Gato River could be extended and the present cultivation
intensified.
To the south of the Gato, it is estimated that there are some 3 500 ha of land suitable
for settlement, about 75% of which has medium-textured soils, the remainder being
heavier soil adjacent to the Gato River in the centre of the valley. North of the Gato,
potential settlement areas are limited in extent to about 500 ha on the sandier
alluvial fans. In addition, there are some 2 500 ha of uncultivated alluvial fans with
heavy black cracking clays, low water availability precluding their use until appropriate cropping systems can be introduced.
The following suggestions are made regarding agricultural intensification in the Gato
area:
1.

That the Gato Valley be included in the area to be covered by the Arba Minch
extension service proposed in Part 6

2.

That the track from Conso to the Gidole-Arba Minch road be upgraded to
facilitate the marketing of crops in Arba Minch

3.

That new settlement be co-ordinated with operations designed to eliminate
tsetse and malaria and locate sources of domestic water

4.

That the hydrology of the Gato River be investigated, to assess the prospects for
irrigated settlement; these could involve river regulation. A staff gauge was
installed by this project in January 1974 and daily observations are being made

5.

That simple multilocational observation trials be established, using droughtresistant crops, i.e. sorghum, cotton, tef, chickpea and coriander

GIDABO RIVER FLOODPLAIN AND DELTA
The Gidabo River rises in the highland area of the Wondo Escarpment. It is joined by
numerous large tributaries draining an extensive catchment within the Eastern Highlands and the Yirga Alem Dissected Plain. The lower reaches of the Gidabo comprise
a broad floodplain and delta, which together exceed 100 km 2 adjacent to the northeastern margin of Lake Abaya, into which the river discharges. The Little Gidabo
River, a left-bank tributary from the south, crosses the floodplain to join the main
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river. The high flows of the Gidabo, and the rapid decrease in river gradient on the
floodplain, are the cause of major flooding throughout the rainy season (AprilOctober). The Little Gidabo, on the other hand, has a low annual flow and part of its
valley (about 25 km 2 ) remains unflooded. The quality of the water in both rivers is
good throughout the year.
Ecology
The annual rainfall in this area is between 500 and 600 mm. High groundwater levels
have however given rise locally to vegetation communities which are atypical of
Ecoclimatic Zone 4, within which this area falls. The edge of Lake Abaya, in the
vicinity of the delta, is fringed by tall Sesbania goetzii, which has also successfully
invaded the lower delta area. The Gidabo floodplain proper comprises a complex of
grassland and thicket, the latter often consisting of pure stands of Mimosa pudica. On
somewhat higher-lying areas where seasonal flooding is not so pronounced, and in the
Little Gidabo valley to the south, there are open stands of Acacia seyal var. seyal,
A. polyacantha var. campylacantha and Balanites aegyptiaca, and patches of thicket
dominated by Capparis tomentosa. The soils are generally dark greyish brown mottled
clays, often with lighter-textured calcareous subsoil. In the Little Gidabo Valley dark
brown clay loams occur. Topsoil reaction is acid to neutral (pH 5.5 to 7), but subsoils tend to be alkaline, particularly on the delta (pH 8.3 - 9.0; with subsoil ESP up
to 25).
Land Use and Recommendations
Agriculture is limited to dry season grazing and two estates growing sorghum and
cotton in the Little Gidabo Valley. Development of the Gidabo floodplain would
require major river regulation. In view of the heavy capital expenditure which would
inevitably be involved, this should be regarded as having a relatively low priority
within the Rift Valley. There does appear to be limited scope for small-scale pump
irrigation on the heavy soils in the Little Gidabo Valley, but because of the low flow
the potential irrigable area probably does not exceed 200 ha. The extent of flooding
in the Gidabo Valley has serious implications for the proposed stock route from
Yavello to Awassa (LMB, 1971). It is suggested that an alternative alignment be
considered.
THE LAKE ABAYA FLATS
These are old beach and lagoon deposits, situated between the Gidabo Valley and
Lake Abaya. They are composed of undulating sandy material with occasional
swamps. Immediately east of Gudicho, seasonally flooded clay plains predominate.
The area is low-lying (about 1 300 m altitude), and the annual rainfall is less than
600 m. The soils are infertile, being both alkali and saline on sandy sites, and highly
alkaline on the clay plains. The vegetation tends to be more xerophytic than that
which is usually found in Ecoclimatic Zone 4, within which the area lies. On sandy
sites there are patches of thicket dominated by Acacia nubica, A. mellifera, Salvadora
persica and Cadaba farinosa. Intervening areas are either bare, or carry a sparse grass
cover, and are invariably ringed around by Sansevieria ehrenbergii. The clay plains
are generally without vegetation. The area is used by nomads for dry season grazing.
During the second world war there was a hard fibre decorticating plant at Gudicho
processing local Sansevieria. Because the area is one of low rainfall,.with infertile
soils and locally liable to seasonal flooding, no recommendations for development can
be made.
VALLEY SOUTH EAST OF LAKE CHAMO
This is a smal! alluvial valley (about 30 km 2 ) at the south-eastern extremity of Lake
Chamo. It is bordered on the west by the northernmost ridges of the Gomide Hills,
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and to the east by the Sagan watershed. The sides of the valley comprise sloping undulating alluvial fans with black cracking clays. The valley is drained from south to north
by a deeply incised seasonal river. The area of level land is limited. Annual rainfall
varies from about 700 mm on the higher-lying margins of the valley, t o less than 500
mm on the shore of Lake Chamo. The fans are covered with short grass, beneath
open stands of A. seyal var. fistula. Towards the lake the vegetation becomes more
xerophytic with species indicative of Ecoclimatic Zone 4. Cultivation is restricted to
the wetter areas towards the south. Much of the valley, is used periodically for grazing
by people from the surrounding hills. There are considerable numbers of zebra, particularly near Lake Chamo. The potential for arable farming is low; consequently it is
suggested that this area could, with advantage, be added to the Nachisar National Park
to be proposed in Part 6.
SETTLEMENT IN THE ABAYA-CHAMO BASIN
The purpose of this section is to review the state of existing settlements, and make
proposals for new rainfed agricultural settlement schemes within the Abaya-Chamo
Basin. It is envisaged that settlements within the Basin would come under the control
of a Provincial Settlement Organisation, to be established within the National
Settlement Authority to be proposed in Part 10 of this report.
The Abela Settlement (WADU) is considered in greater detail, since this may be used
as a prototype for similar rainfed settlements elsewhere. Existing and proposed
Ministry of National Community Development (MNCD) settlements in and around
the Abaya-Chamo Basin are then considered in the light of the nationwide shortage of
farmland. Finally proposals are advanced for a survey of land ownership in Gemu
Gofa, to identify those areas of government land which are still available for settlement.
The Abela Settlement
The Abela settlement, to the north-west of Lake Abaya (Text Map 8), lies approximately 20 km south of Soddo. In 1970, the settlement was incorporated into the
Wolamo Agricultural Development Unit (WADU), with the objective of providing an
annual cash income above subsistence of S 435 for about 1 000 farmers.
Abela settlement lies between 1 135 and 1 650 m altitude, on gently sloping alluvial
fans deposited by the Humasa River and its tributaries. In the east, alluvium has filled
the land between successive parallel fault scarps, but lava boulders are common in
places. The land rises towards the north, and becomes steeper near the boundary with
the Gurage Mountains Land Region. The annual rainfall increases towards the north,
from about 600 mm near Lake Abaya to about 850 mm in the foothills; thus a range
of ecoclimatic conditions occurs, varying with altitude.
Climbing north-west from the northern end of Lake Abaya, the mixed acacia bushland characteristic of Ecoclimatic Zone 4 soon changes. Occasional Terminalia begin
to appear, and near the eastern edge of the settlement, vegetation characteristic of
Zone 3 occurs, with Combretum a notable element. The bush land on the frequent
lava boulder outcrops comprises the codominants Combretum molle, C. ghasalense,
Harrison/a abyssinica and Acacia brevispica; accompanied by Terminalia brownii.
Acacia hockii, Sclerocarya birrea, Rhus spp. and Euclea sp. Passing north through the
settlement, conditions become moister and Ecoclimatic Zone 2 can be recognised
with difficulty between 1 500 and 1 600 m altitude.
On the more level southernmost parts of the settlement, the soils are poorly drained
and slightly alkaline cracking clays. Towards the east the soils become lighter
textured and lava boulders are associated with small fault scarps. To the north, brown
soils give way to red soils as slopes become more pronounced. The latter have both
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a lower pH and less capacity for holding plant nutrients. The redder soils at Abela are
expected t o respond to both nitrogenous and phosphatic fertilisers. Some of the darker soils to the north-east of the Abela settlement, which have been influenced by
recent volcanic activity, respond only to nitrogen.
Farmers have been settled on 5 ha plots. The land was mostly surveyed and laid out
by the Land Planning Section of WADU. The settlers were carefully chosen from
landless applicants, many of whom came from outside Wolamo. The new settlers,
having been allocated land, cleared it themselves and built their homesteads before
their dependents arrived. Until their first harvest, the settlers and their families were
provided for by food grants from the World Health Organisation. Once established,
farmers receive considerable guidance from the extension agents as to cropping
patterns, and are encouraged to participate in demonstrations and farmer training
courses; in this way, farmers have access to a comparatively high level of technical
and managerial expertise. The settlers are moreover organised into co-operatives
through which they receive necessary inputs including credit and a guaranteed outlet
for the sale of their produce. In addition WADU provides improvements to local
infrastructure, e.g. access roads, conservation structures and domestic water supplies.
Yield data at Abela are not generally available and the crop yields quoted below have
been obtained from official interviews. The main crops grown are cotton, peppers,
maize and sorghum, with some tef, haricot beans and groundnuts. Cotton is the most
profitable crop, an average of 2 ha per farm being grown on all but the red soils
(Akala 15/17D and Albar 637 are the commonest varieties), with yields averaging
12-17 q/ha. Regular spraying is necessary to protect the crop from insect attack,
especially American bol I worm and aphid. Maize is grown on 1 to 2 ha plots; variety
H 511 has given modest yields (12 q/ha). Peppers, grown on 1/2 to 1 ha plots, have
recently suffered from mosaic disease, and yields fell from 8 q/ha in 1971 to 4 q/ha in
1972. Groundnuts appear to grow well at Abela, but are susceptible to termite attack.
Good yields have been reported from Burley tobacco, but because of marketing
difficulties, this crop is no longer grown. Livestock are set at six units (three cows,
two oxen and followers) per holding, but in some cases, WADU appears to have failed
to exercise control over livestock numbers.
The Abela settlement has achieved the income target planned for each family, and in
many cases this has been exceeded (sometimes by over 100%). The WADU settlement
policy can therefore be considered generally successful. Indeed, it is now recognised
that the target incomes could have been attained on plots of less than 5 ha. The
settlement scheme is discussed in detail in the WADU Phase One Evaluation Report
(Paulos et al, 1973). Although WADU accomplished its objectives by means of
considerable technical and financial inputs (development costs at Abela averaged
S 550 per farm), it is believed that equivalent improvements in living standards could
be achieved, albeit at a slower rate, by less intensive schemes based on existing
institutions and using inputs similar to those supplied by WADU. It is particularly
encouraging that farmers at Abela have been so receptive to the innovations demonstrated by both extension workers and by farmer group leaders. Although rainfall at
Abela is rather higher than in lowland areas further south, and parts of this settlement
are on soil of fertility higher than can be expected in many other areas, it is considered that Abela provides a practical example of what could be achieved in areas which
would normally be considered marginal for rainfed agriculture. It is recommended,
therefore, that the experience of successful settlement planning and implementation
should be put to use elsewhere; and that any settlement proposals in the AbayaChamo Basin should be based on the WADU approach, preferably employing
appropriate WADU staff when settlement ceases in Wolamo.
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Settlements under MNCD Administration
Settlement is by far the most important activity of the MNCD in the Abaya-Chamo
Basin, though information regarding the location and extent of settlement is not
easily available. According to data obtained from the MNCD in Addis Ababa, by 1973
a total of 1 852 families had been settled on 13 separate settlements covering some
19 520 ha (Table 22). This was only partly confirmed by officials at Arba Minch,
which may be due to limited official participation in settlement activities and the lack
of precise demarcation of government-owned land. It should also be noted that most
of the settlement areas listed in Table 22 have only been partially cleared.
TABLE 22

Official settlements in Gemu Gofa under MNCD administration

Channo
Lamte
Wajifu
Bodengi
Kodumunka
Gibelena
Argoba
Alegay
Gato
Gomide
Elfachu
Endena
Duro
Total

Total area
(ha)

No. of settler
families

900
900
1 860
3 020
900
800
760
800
3480
680
4 380
420
620

300
188
101
302
91
174
76
88
174
34
219
42
63

19 520

1 852

Average farm size
(ha)
3.0
4.8
18.4
10.0
9.9
4.6
10.0
9.1
20.0
20.0
20.0
10.0
9.8

Date of
establishment
1970
1969
1967
1969
1969
1969
1971
1971
1970
1968
1967
1968
1968

Mean 10.5

Although farm sizes appear to vary from less than 3 ha to over 20 ha, a settler with
limited capital and equipment is unlikely, using traditional means, to be able to clear
and cultivate a farm larger than 5 ha. The larger holdings would therefore seem to be
excessive. Moreover, at a time when there is overpopulation elsewhere in Ethiopia, the
allocation of these relatively large holdings must be a matter for some concern.
Furthermore, little assistance is given to settlers by way of extension and credit; nor
are there organisations t o provide inputs, to market surpluses or t o develop settlement
infrastructure (e.g. domestic water supplies and roads).
This situation seems t o be further exacerbated by problems of land tenure. In several
instances settlement has been followed by disputes over the ownership of the land. On
some settlements, large commercial farms have sprung up; on others, subletting has
taken place. Farm boundaries are often ill-defined, and settlers appear to lack security
of tenure. As an example, the Wajifu settlement was originally started as a grant of
44 000 ha t o 1 100 families from Shoa. By 1970 only 63 people were resident, cultivating a total of 40 ha. Most have subsequently been involved in litigation, and some
have been dispossessed. About 1 860 ha then passed into the control of the MNCD,
and other families were settled. In the case of the high potential Sile Delta area on the
Abaya-Chamo fans immediately west of Lake Chamo, 20 000 ha were granted by
decree to 5 000 petitioners from Manz. Fewer than 100 settlers arrived and, despite
a grant of S 50 000, only a fraction of the land has been cleared. In both Wajifu and
Sile, one of the factors inhibiting development has been reluctance on the part of
MLRA officials to give title to the land without evidence of development, while the
settlers have naturally been unwilling to develop the land without title.
Little is known about most of the other settlements listed in Table 22. Indeed, the
Arba Minch office of the MNCD seemed to be unaware of the existence of several of
them. While significant areas of cultivable land to the south of Arba Minch remain
uncultivated, the situation regarding land ownership is confused. It is believed that
the MNCD owns land in the Sile area, for example, but plans for its development are
not evident. The MLRA also controls tracts of underutilised land. Moreover, much
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uncleared land is claimed by various groups with traditional rights, including seminomadic tribes such as the Guji.
This haphazard approach to the development of government land is not the best way
to exploit a valuable resource. While 'low cost' settlements are favoured by the
government, such settlements may become a cost t o the nation by default through
production foregone.
Recommendations
Proposals relating to existing settlements in the Abaya-Chamo Basin are listed below:
1.

All areas currently settled by the MNCD should be investigated with a view t o :
i.

demarcating the overall settlement area

ii.

demarcating holding boundaries

iii.

consolidating holdings

iv.

increasing the density of settlement, where this is still feasible

2.

All settlers should be given title to their land within a specified period

3.

Settlement should as far as possible be effectively supervised and supported by
an active extension service specifically geared to the needs of settlement,
incorporating or associated with an organisation to grant credit to the new
settler: the settlement economies t o be based on cotton and oilseeds (see Part
4).

4.

In some areas there is an urgent need to locate supplies of domestic water; the
necessary investigations should be put in hand

5.

South of Arba Minch, malaria is a serious impediment, many farmers thus living
away from their farms on higher-lying ground. Tsetse f l y infestation is also
increasing. In both cases, the need for control measures is urgent

6.

Detailed evaluation of the technical and economic feasibility of low-lift pump
irrigation from groundwater should be undertaken on the Abaya-Chamo alluvial
fans

Areas of apparently unoccupied land having potential for agricultural settlement within the Abaya-Chamo Basin t o the south of Arba Minch are listed in Table 23.
TABLE 23

Unoccupied cultivable land in the Abaya-Chamo Basin south of Arba Minch

Location
Gato River area
Fans south of Arba Minch
1. Southern
2. Central (Sile Delta)
3. Northern
Total

Cultivable
area
(ha)

Estimated
irrigable area*
(ha)

Responsible Ministry

4 000

250

MNCD/MLRA

1 500
3 000
1 500

1 000

MLRA
MNCD
MLRA

10 000

1 250

'Based on preliminary examination of air photographs

It is proposed that the areas listed in Table 23 be included in a survey of government
land ownership, t o cover all potential settlement areas in Gemu Gofa (including the
Bala Basins and Ranges, and the Gomide Hills), with the objective of settling landless
people on holdings not exceeding 5 ha per family. Parts of the Sile and Gato river
areas (estimated at up t o 1 250 ha) may be irrigable from surface water. The lowerlying fans (6 000 ha) also probably have groundwater irrigation potential. It is estima-
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ted that it might prove possible to settle about 1 660 families on the dryland areas
and 375 families on the irrigated, given 5 ha for rainfed farms and 3 ha for irrigated.
Terms of reference for a study to determine the overall feasibility of agricultural
settlement in the Southern Rift Valley are outlined in Appendix 3.

Central Highlands
These comprise much of the mountainous country in the central part of the project
area, between the Abaya-Chamo Basin in the west and the Yirga Alem and Agere
Mariam plains in the east (Map 4).
ENVIRONMENT
The area is delimited to the north and south by the boundaries of SORADEP and the
Southern Rangelands respectively. It includes the following land regions: the Amaro
Mountains in the west, parts of the Abaya Uplands in the centre, and the Galana
Escarpment in the east. Much of the area lies above 1 500 m with a maximum height
of 3 600 m in the Amaro Mountains. Slopes are generally steep, although more
subdued relief occurs to the south-east of the Amaro Mountains, on dissected piedmont slopes in the Abaya Uplands (e.g. west of Dilla) and in the Gomide Hills, and in
several broad valleys to the east of the Galana Escarpment. The steepness of the
terrain and the general inaccessibility impose serious constraints on development. The
area includes the Nachisar Plain, which, due to its potential for wildlife, is considered
separately in Part 6.
Shallow stony soils are found over most of the area; but on flatter sites reddish sandy
clays, red clays and brown loams occur on gneiss, basalt and ignimbrite respectively.
Soil erosion is common, particularly on lighter-textured soils overlying ignimbrite in
the Abaya Uplands and Galana Escarpment. Cultivation occurs only on the most
favourable sites, and is effectively restricted to high altitude central and eastern parts
of the Amaro Mountains, and to those areas of more subdued relief outlined above.
In the vicinity of Amaro village (1 600 m), coffee, cotton, ensete, maize, sorghum,
tef and a variety of oilseeds (i.e. castor, noug, sesame and sunflower) are grown.
Wheat and sorghum are widespread in the Soyamo area further south. Cattle are numerous only on the lower-lying more level areas still unaffected by tsetse, and sheep
play an increasingly important role as the land becomes higher or more dissected. The
main markets are the villages of Amaro and Soyamo, both of which lie at the end of
reasonably maintained dry-season roads. The eastern parts of the Galana Escarpment
are served by the main Yirga Chefe to Agere Mariam road.
RECOMMENDATIONS
Although much of the Central Highlands is likely to remain undeveloped because of
poor access and steep terrain, the following suggestions are made for improving
agriculture in the more favoured areas:
1.

2.
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Improved access to the market centres of Amaro and Soyamo by upgrading the
present roads to all-weather status; this should be related to proposals to improve
access on the Agere Mariam Plain and in the Galana Valley (Part 6). Construction
of dry-season tracks between Amaro and Soyamo and into the relatively densely
populated areas immediately to the west of these villages would facilitate local
marketing
Intensification of oilseed production in the Amaro area, based on those crops
best suited to the different elevations: sesame below 1 500 m, sunflower be1
tween 1 500 and 2 200 m and noug above 2 200 m

3.

Introduction of improved wool breeds of sheep at the higher elevations, with
a view to developing local 'cottage' industry based on woollens and marketing
the culls as mutton

4.

A recent survey (ODA, 1973) has reported that the tsetse situation is becoming
serious in the Gomide Hills due to the spread of thicket, especially along the
lower western slopes where tsetse can move in from areas of abandoned cultivation along the Gato Valley. It has been estimated that about 15 000 head of
cattle may be at risk in this area. Operations to eliminate the tsetse through
spraying by ground teams should be co-ordinated with bush clearing for new
settlement

5.

It is estimated that there may be up to 3 000 ha of government-owned land
suitable for settlement in the Gomide Hills. It is therefore proposed that preliminary surveys of land ownership, soils and domestic water supplies, be undertaken
to identify remaining areas available for rainfed settlement in Ecoclimatic Zone
2. These potential areas lie between 1 400 and 2 000 m. Appropriate crops
could include wheat, maize, tef, rape, sunflower, beans and chillies

South-Western Highlands
The South-Western Highlands constitute the dissected western wall of the Rift Valley
south of latitude 6° 40'N, together with the faulted ridges and valleys of the Bala
River catchment. Due to the pressure of time, the relatively low priority accorded to
this area on preliminary investigation, and the inaccessible nature of the country, the
South-Western Highlands were subject to only the most superficial of studies. Nevertheless, the area merits greater attention from the points of view of both agriculture
and forestry development.
ENVIRONMENT
Landform
The South-Western Highlands include the following land regions: the Balta Foothills,
the Balta Mountains and the Bala Basins and Ranges. In this area the western edge of
the Southern Rift Valley rises some 2 500 m from an altitude of 1 285 m on Lake
Abaya to the 3 800 m summits of the Balta Mountains. The country is deeply
dissected, with a range of slopes which in places exceed 3 0 ° . A down-faulted interior
depression, the Dambelle Basin (30 km 2 ), occurs within the Balta Foothills south of
Geresse. The Bala Basins and Ranges are amongst the least accessible parts of the Rift
Valley. They are dominated by three prominent ridges; with moderately steep to
steep slopes, cultivation being largely limited to convex upper slopes. The valleys,
which are only partially cultivated at their base, have extensive alluvial fans along
their margins.
Climate and Ecology
The complexity of the ecology of .these highlands can be appreciated from Map 1,
from which it will be seen that each of the four ecoclimatic zones are represented;
these zones are related to distinctive rainfall regimes. Despite considerable variation in
the annual rainfall due to the differences in altitude, there is, overall, a tendancy for
rainfall to decrease from north to south. Arba Minch (1 290 m altitude), which is in
Zone 3 (outside the highland area), receives an average annual rainfall of about 800
mm. Its bimodal distribution, with peaks in March and September, is typical of most
of the lower-lying areas below 1 500 m altitude within the highlands.
Away from lower-lying sites and above 1 500 m, there is an abrupt change and
Ecoclimatic Zone 2 replaces Zone 3. This change is marked by the occurrence of
Combretum-Terminalia wooded grassland, the commoner grasses being species of
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Hyperthelia, Hyparrhenia, Themeda and Setaria. A t around 2 000 m, Zone 1 replaces
Zone 2. About half the land area within Zone 1 is cultivated and about a quarter is
grazed. Remnant patches of forest include Podocarpus and Juniperus, with bamboo
in valley bottoms. Above about 2 600 m, Erica and other moorland plants become
common. Towards the west, the vegetation shows striking evidence of the influence
of aspect, west-facing slopes being significantly moister than eastern aspects. The
following stations are considered representative of the variation in annual rainfall
within Zone 1: Gidole, 1 130 mm; Bacco 1 340 mm, Chencha, 1 460 mm, and Bulchi,
1 870 mm. In the drier areas (Ecoclimatic Zones 2-4) there is a well marked November to February dry season. But where, as in the high mountains, heavy falls are experienced, significant rainfall occurs in every month.
Soils
The South-Western Highlands are largely covered by dark reddish-brown clays and
clay loams formed over basalt. Shallow soils are common on steeper slopes and on
bouldery ridges, particularly in the drier foothills towards the east. Where faulting has
exposed basement parent material, the soils are dark red or dark reddish-brown sandy
clays, which become coarser-textured in the lower profile with proximity to the
weathered basement. On the gently sloping foothills to the east of Gidole, there are
local occurrences of black clay. In the Dambelle Basin deep brown clays occur on
level sites; in swampy areas towards the centre of this basin these clays are poorly
drained and mottled but, on more undulating sites towards the basin edge, the soils
are reddish and often stony. Within the Bala Basins and Ranges, deep soils of alluvial
origin are found along the broad valleys, e.g. in the Bala and Dancha valleys. Greyishbrown to brown loamy sands and sandy loams occur on gently sloping fans along the
margins of these valleys. Adjacent to the rivers, which are actively depositing sediment, dark brown sandy clay loams occur which often have sandier subsoil layers.
LAND USE
Most of the cultivated areas in the South-Western Highlands lie within Ecoclimatic
Zone 1, and receive sufficient rainfall to enable ensete and coffee (the latter in the
west around Jinka) to be cultivated. Above 2 500 m, on terraced slopes, barley is an
important crop; potatoes are grown on more level areas. Ensete, horsebeans, cabbage,
onion and ariroot (Arisaema sp.) are cultivated near settlements. A t the highest
altitudes the proportion of arable land decreases, to give way above 3 500 m to moorland pasture. Sheep and cattle are grazed mainly for their manure, which may be
transported t o fertilise crops at lower altitudes.
The marketing problems in the Gemu highlands have been investigated by Jackson et
al., (1969) and Jackson (1971); the data below are based on their findings. These
highlands support a high average population density of over 160/km 2 , though varying
significantly between different localities, from a sparse population in the more arid
lowland valleys and on eroded hillsides, to as many as 380/km 2 around Dorse where
weaving has supplanted agriculture as the chief economic activity. Several small towns
occur on the high plateau, the largest trading centre being Chencha from which the
provincial administrative functions have only recently been transferred to Arba Minch.
The plateau between Chencha and Gidole is characterised by dense groves of ensete
around each farmstead. Barley is, however, the most important crop overall, covering
some 25% of the cultivated area, followed by ensete (about 10%), beans, wheat, and
peas. Jackson estimates that, in the Gemu highlands, the maximum population that
might be supported by agriculture alone would be about 375/km 2 .
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In areas of low elevation, such as the Dambelle and Bala basins, maize, sorghum, tef
and castor are the main crops. The valleys of the Bala and Woitu rivers, although
considerably drier (less than 750 mm rainfall) than the rest of the highlands, benefit
from shallow groundwater in the valley bottom, which even enables ensete to be
grown. Cattle are important in the western part of the Bala Basins and Ranges, particularly around Jinka, from where hides and skins are transported by air to Soddo, and
thence by road to Addis Ababa.
The South-Western Highlands account for over half the area of state forest in the
Southern Rift Valley (see Table 46; Part 9); these forests are in need of inventory,
survey and demarcation. Further reconnaissance is also required to locate any other
substantial areas of government land still supporting closed forest.
RECOMMENDATIONS
The main constraints to development in the South-Western Highlands are due to steep
terrain and inaccessibility. There are three partially improved roads in the east of the
area: from Arba Minch to Chencha; from Lake Chamo to Geresse and Cambo; and
from Chamo to Gidole. Seasonal roads, often in a bad state of repair, exist between
Chencha and Soddo, Jinka and Soddo, and Cambo and Jinka. There are proposals to
upgrade the latter two roads; this would greatly improve access to the western parts of
the area.
In densely settled areas there is a conflict between the use of land for subsistence
cereals and for grazing. As population increases more land will be needed for food
crops, with a consequent decline in the land available for grazing. But, because the
maintenance of yields is dependent on animal manure, a reduction in cattle numbers
necessitates further increases in arable area. This vicious circle could be temporarily
broken by importing cereals, by introducing higher-yielding cereal varieties, and/or by
supplementing organic manure with artificial fertilisers. In this respect, it is proposed
that the use of fertilisers (diammonium phosphate) and improved cereal seed be
actively promoted through expansion of the Minimum Package Programme (MPP). A
new MPP centre should be established at Gidole.
As a result of the present investigation, it is considered that the South-Western
Highlands have sufficient overall potential to merit an integrated agricultural survey,
to investigate and make recommendations regarding the development of agricultural
production. Specific elements in such a study, the terms of reference for which are
outlined in Appendix 3, would include a soil survey, installation of a network of
monthly rainfall totalisers, a survey of land ownership, and investigations into the
potential for irrigation or for the exploitation of groundwater in certain of the lowerlying valleys, especially the Bala and the Woitu. Particular attention would have to be
paid to the prevailing ecological conditions, including population densities, and to
constraints inherent in the farming systems. Any solutions proposed would have to
take account of the pre-eminent role of livestock.
Ultimate developments will probably be based on mixed-farming systems, including
the production of butter, beef and mutton. The creation of local marketing centres
(together with storage facilities) could form a focal point to development. Necessary
ancillary developments would include crop introduction work and agronomic trials
on sites representative of the different ecological zones. Meanwhile, there is scope for
some crop diversification in the South-Western Highlands, though this is restricted by
poor access and distance to markets. Little vegetable oil is produced, and it is believed
that rape, which grows well at a range of altitudes, could be introduced.
During the dry season of 1972-3 the Highway Authority started construction of
a road south of Geresse to service settlement in the Ado Shabay area of the Dancha
Valley, some 20 km from Geresse. This road had, by September 1973, been built as
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far as Zurgulla Belko, 10 km south of Geresse, and there were plans for extension
during 1974, down the steep scarp into the valley itself. The Dancha Valley lies
within Ecoclimatic Zone 4, which is normally considered too dry for rainfed agriculture. The land in the base of the valley, where settlement is presumably planned,
comprises somewhat dissected sloping alluvial fans. It is considered that the streams
in the valley would be unlikely to provide an adequate source of irrigation water,
since flows are seasonal and torrential.
It is recommended that the viability of this settlement should be carefully appraised
before further funds are committed.

Southern Rangelands
This area has been defined so as to coincide with that of the Southern Rangelands
Survey (AGROTEC/CRG/SEDES, 1973), i.e. land within the Rift Valley lying south
of 5° 30' N. The Southern Rangelands, while exhibiting a wide variety of landform
and ecological conditions, are largely arid in character and livestock form the basis of
the economy. Since the Southern Rangelands Survey was expected to produce a
strategy for development, it was not the intention that this project should prepare
independent proposals; consequently this investigation, and hence the general
comments below, was limited in extent and superficial in character. Areas within the
Southern Rangelands having a possible potential for agricultural development, namely
the Sagan Valley, the Agere Mariam Plain and the Chew Bahir Valley, are considered
in some detail in Part 6. In the case of Agere Mariam, rainfed settlement should prove
feasible but, elsewhere, any deviation from the traditional pastoral economy towards
more sedentary forms of agriculture would necessitate the use of irrigation in some
form or other.
ENVIRONMENT
The area extends across a great variety of landform and a wide range of climatic
conditions (c.f. Maps 1 and 2). Land Regions 19, 20, 22, 23, 24, 25 and 26 (see Map
2) all occur within the Southern Rangelands. In the south-west the Rift Valley comprises the Chew Bahir Basin (shown on Text Map 13; Part 6), the floor of which lies at
elevations below 700 m. This basin, which is primarily composed of the floodplains
of the combined Sagan and Woitu rivers, is flanked by steep finely-dissected scarps
rising to 1 600 m. The remaining country lies within the catchment of the Sagan
River. On leaving the Amaro Mountains, the Sagan enters a broad plain flanked by
alluvial fans. A t 5° 15'N and elevation about 1 000 m, it is joined from the east by the
Adei and from the west by the Gato, after which the Sagan changes direction westwards entering a deep gorge down to the Chew Bahir Basin. On either side of this
gorge, and for up to 50 km to the north, the terrain is deeply dissected. High in this
dissected area lies the town of Conso (1 500 m), the centre of the only really
extensive area of cultivation with sorghum, maize, beans, cotton and pigeon pea,and
above 1 500 m, even coffee, chat and banana.
Rainfall which is bimodal in distribution with peaks in April and October, is closely
related to topography; the relatively higher-lying country receiving heavier and more
reliable falls. The following annual rainfall totals are typical of these wetter areas:
Tertale (750 mm), Conso (650 mm) and Yavello (850 mm). Here cultivation can be
sustained, mostly with subsistence cereals (sorghum, wheat, millet and tef), since, due
to poor communications, cash cropping is generally out of the question. Remnant
Juniperus woodland with evergreen bushland occurs on hilltops around Yavello and
Conso wherever there is protection from burning.
Elsewhere, the annual rainfall mostly averages between 400 and 600 mm,and in the
Chew Bahir Basin may well be less than 350 mm. These areas lie within Ecoclimatic
Zone 4. On better drained sites the acacia bushland includes Acacia mellifera
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(sometimes forming thickets), A. reficiens, A. Senegal, Commiphora spp. and Boscia
coriacea. Seasonally poorly drained clay plains normally carry shrub grassland, including the grasses Cenchrus ciliaris, Lintonia nutans, Pennisetum mezianum, Setaria
phleoides and Sporobolus helvolus, with Acacia nubica, Cadaba spp., Capparis tomentosa, Dobera glabra and Salvadora persica. The quality of this rangeland with its
bimodal rainfall is relatively high. In contrast, in the Chew Bahir Basin the grass cover
tends t o be sparse with patches of Sporobolus pellucid us, Dinebra retroflexa and
Panicum sp. (Bolton, 1970). South of Abore the Sagan forms an extensive sedge
marsh. Around the lake itself saline mud-flats may support Sporobolus robustus and
S. spicatus.
LAND USE AND RECOMMENDATIONS
The area is sparsely populated, virtually the entire income deriving from livestock,
primarily cattle and goats. Borana cattle predominate with mature liveweights averaging 280 to 330 kg. Development constraints within this remote area are mostly selfevident: low and unreliable rainfall, poor communications, absence of markets, lack
of watering points for stock, limited dry season grazing (especially in Hamer-Bacco
awraja) leading to extensive migration, and the prevalence of malaria and cattle
disease (though the JP 15 campaign is showing results, trypanosomiasis is on the
increase due to expansion of the tsetse, Glossina pallidipes). There are a few higherlying areas (coinciding with Zone 3 on Map 1) which should not be overlooked for crop
production. In particular, the agriculture around and to the west of Conso, with its
impressive systems of terracing and its relative accessibility to the growing market of
Arba Minch, could be further intensified.
Strecker (1973) has drawn attention to several irrigation possibilities in the south-west
of Gemu Gofa, including the Woitu and Chew Bahir Basins (Part 6). Clearly capitalintensive projects should have a low priority in such an inaccessible area, and indeed
most conceivable schemes must await a general improvement in communications.
Nevertheless, it is possible to justify low-cost technologically simple projects, not
least on humanitarian grounds, provided only a limited range of inputs is involved.
Irrigation of sorghum is already carried out locally along the banks of the Woitu and
around Lake Birale by members of the Tsamai tribe. There would seem to be scope
for the introduction of improved systems of river diversion. Limited irrigation and/or
the development of stock ponds and wells may be feasible in the Aruru Valley northeast of Hamer where there are indications of groundwater at a shallow depth.
There appear to be prospects for diverting water from seasonal streams across areas of
level rangeland by means of simple diversion structures; this low-cost technique could
be used to upgrade range productivity in association with controlled rotational grazing. It is suggested that investigations into this possibility should be undertaken by
the Livestock and Meat Board in conjunction with the anticipated development of
a stock route between Tertale and Yavello. Priority should be given to the relatively
level areas some 25 to 40 km west of Yavello along the Rift Valley watershed. Here
investigations should include assessments of seasonal stream flow, and evaluation of
suitable offtake points, topography, soil texture and structure, range quality and bush
cover. An ideal site would comprise over 500 ha of well drained sandy clay loam, on
an even-slope between 0.5 and 1°, with high-grade perennial grassland (e.g. Cenchrus
ciliaris) and minimal bush cover.
It may also be possible to spread water at selected points along the west bank of the
Woitu; here more sophisticated structures would be required and any proposal should
be subject to careful preliminary investigation. Attention is also drawn to apparent
opportunities for water spreading on the alluvial fans of the Gato River immediately
upstream of its confluence with the Sagan.
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Part 6
Local Development Areas

In four of the eight regional development areas described in Part 5, specific localities
have been defined which appear to offer distinct and seemingly attractive opportunities for development. These local development areas (shown on Map 4) are listed in
Table 24, and are described in the sections that follow. Although these areas have
unique characteristics, and are likely to be developed independently and on highly
specific lines, each is also part of a regional development area, and the implications of
their development need to be considered in relation to the larger area.
TABLE 24

Local development areas
Local
development
areas

Regional
development area
Eastern and
North-Western
Highlands

• Area
(km')
440

Yirga Chef e
Mount Abaro

60

Mid-Meki
Valley

Northern Plains

600

Rift Valley
Lakes Park

Abaya-Chamo
Basin

1 040

Galana Valley
Arba Minch

Southern
Rangelands

770

Land regions

EcoPage number
Major
climatic
zone
development opportunities (in the text)

Wondo Escarpment

1

Kofele Dissected Plain

1

Meki Valley

2

Improved pepper
production

Galla Plain
Wonji Faults
and Craters
Shashamane Plain

3

Tourism and Game
Reserve

119

Abaya Lowlands

3,4

Settlement and irrigation

122

Processing (cotton, oilseeds); Regional Centre;
tourism; settlement and
agricultural intensification
based on cotton production

133

nominal

Tea and improved coffee
production
Forest Reserve and Game
Sanctuary

113
115
116

Nachisar

780

Abaya Uplands
Amaro Mountains

4

Tourism and National
Park development

137

Agere Mariam
Plain

500

Agere Mariam
Dissected Plain

2

Intensive agricultural
settlement

140

410

Adei-Sagan Basin

3,4

Range improvement and
minor irrigation

143

2 730

Chew Bahir Basin

4

Irrigation and community
development

150

Upper Sagan
Valley
Chew Bahir
Valley

'

No local development areas have been defined within other regional development areas, with the exception of the Central Highlands into which parts of Nachisar, the Agere Mariam Plain and the Upper Sagan Valley intrude

Yirga Chefe
The area around Yirga Chefe (shown approximately on Map 4) has been selected for
special consideration within the Eastern Highlands, because of its remarkably high
and well distributed rainfall (Table 25). This development area has been defined as
land annually receiving over 1 600 mm of rainfall (Map 3). It is the only part of the
project area with potential for tea production.
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The town of Yirga Chefe is at an elevation of about 1 850 m, surrounded by strongly
undulating country towards the south of the Wondo Escarpment Land Region. The
town itself is of moderate size, with a population of 6 000 and twice-weekly markets.
It is a major trading centre, especially for coffee and livestock, being the third largest
livestock market in Sidamo Province. It is also the woreda capital. Yirga Chefe lies
close by the new Addis Ababa - Nairobi highway, some 400 km south of Addis Ababa
This highway passes through the western edge of the development area. Secondary
access into the area is rather poor.
TABLE 25

Yirga Chefe: Mean monthly and annual rainfall (mm). 1966-73

Jan.

Feb.

Mar.

April

May

June

44

99

101

270

318

152

Source:

July
90

Aug.
91

Sept. Oct.
229

314

Nov.

Dec.

Total

222

42

1972

CAA and NWRC records

ENVIRONMENT AND LAND USE
The development area is characterised by the moderate to steep slopes of the Wondo
Escarpment Land Region rising locally to 2 500 m altitude, with closely spaced
drainage lines having a dominant north-east to south-west topographic grain. Immediately north of Yirga Chefe town there is a broad level valley at 1 900 m, representative of an atypical land system of the Galana Escarpment Land Region.
Much of the area is relatively densely populated, and all but the steepest slopes are
cultivated. Forest remnants of Podocarpus, Albizia and Polyscias occur, characteristic
of Ecoclimatic Zone 1. Coffee and livestock are the main cash commodities; other
crops, mainly maize and ensete, are grown primarily for subsistence. On well drained
sites, dark red to reddish-brown friable and slightly acid (pH 5.5-6.5) clay loams
predominate. These, though well-structured and permeable, are deficient in phosphate
and low in nitrogen. The soil depth is variable, depending on the degree of slope; on
moderate slopes the soils may exceed 3 m in depth. In the low-lying valleys, grassland
predominates on poorly drained greyish-brown clays.
All land is privately owned, a majority of farmers being tenants. Farms are mostly
very small. The development area comprises parts of the east of Yirga Chefe and
Wenago woredas together with the extreme north-east of Fisiha Genet.
RECOMMENDATIONS
It is proposed that consideration be given to the development of tea gardens, between
1 800 and 2 200 m altitude, in parts of the Wondo Escarpment Land Region lying
within the local development area.
The domestic market for tea is limited; it is estimated that in 1970 over 1 000 tons of
tea were consumed. Tea prices are very high and consumption low as compared with
neighbouring countries. Nevertheless, tea has a high income elasticity of demand
(about 1.0) and is increasing in popularity; on present trends consumption is expected
t o reach 3 300 tons by 1987 (PCO, 1971). Development of a local tea industry would
undoubtedly enable prices to be reduced thus encouraging an accelerated increase in
consumption. Even given present levels of consumption and assuming production at
1 500 kg/ha, there is scope for the early development of about 1 000 ha of tea to
supply the home market. But there are, in addition, good export opportunities in
Somalia and Sudan, which together import 12 000 tons of made tea.
There have been several proposals for the development of small tea estates in Kaffa
and lllubabor Provinces (in Western Ethiopia). Of these, the only actual development
is sited at Gore (lllubabor), where the proposed planting programme of about 500 ha
can be expected to supply less than 25% of the projected consumption in 1987. Since
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the market is clearly limited, the ultimate planting aim at Yirga Chefe should be
restricted for the present to 500 - 750 ha, more than sufficient to support a tea
factory. Ideally, initial development would be based on a nucleus plantation under
control of the factory; the acquisition of land for this could pose a major difficulty
and some form of co-operative venture might prove necessary. The need for security
of tenure of the land on which tea is to be grown cannot be overemphasised.
Ideal sites for tea planting would have only slight or moderate slopes, with well
drained soil exceeding 2 m in depth, and pH levels below 6.0. An essential preliminary
to the development of a tea industry would be a detailed soil survey to assess slope,
soil depth, drainage and soil reaction.
Following clarification of the situation regarding land tenure and determination of
the basis for nucleus estate ownership and management, trials should be initiated to
determine optimum growing conditions and confirm yield estimates. A t the same
time nurseries should be established to supply planting material. It is recommended
that a minimum of four small trial plots, each comprising about 200 plants, be
established on a range of sites in the vicinity of Yirga Chefe. These should be under
the direct control of the Provincial Agricultural Officer, who would be responsible for
selecting the sites, germinating the seed and planting out the plots. Detailed records
should be maintained on site of rainfall and rates of growth.
It is essential that only the highest quality seed be imported from inspected seed
bearers with proven progeny (preferably ex-Kenya). The plants should be established
on the contour at a high density (12 500 plants/ha), with regular heavy dressings of
ammonium sulphate. Given rigorous control of production, it is anticipated that high
quality leaf could be obtained, with yields exceeding 4 000 kg of green leaf per
hectare by the sixth year.

Mount Abaro
This has been designated a local development area in view of the occurrence of the
rare mountain nyala, of which 150 to 200 individuals are thought to exist within the
forest area (Bolton, 1973).
ENVIRONMENT AND LAND USE
Mount Abaro (2 575 m), lying to the south-east of Shashamane (Map 4), forms the
north-eastern corner of the Awassa Caldera, dominating the Shalo Swamp and Lake
Awassa beyond. The south-western slopes of the mountain, constituting part of the
caldera wall, are higher (up to 600 m above the caldera floor) and steeper (15° - 35°)
than the north-eastern slopes towards Kofele, which only rise 200 m and rarely
exceed 20°. Of particular interest is the forested ridge extending southwards from the
summit for some 6 km, together with the escarpment below comprising a succession
of spurs and steep valleys draining westwards.
All approaches to the mountain are intensively settled; at the higher altitudes above
about 2 100 m, remnant Acacia abyssinica, Podocarpus gracilior, Albizia gummifera,
Celtis kraussiana, Croton macrostachys and Seheff/era abyssinica are found scattered
amongst farmland. To the east and to the south of the summit and along the escarpment, closed canopy forest occurs dominated by Podocarpus gracilior, with Pygeum
africanum, Teclea nobilis, Croton macrostachys, Cordia africana and Phoenix
reclinata. Amongst the undergrowth Vernonia auriculifera and Dracaena afromontana
are conspicuous. Locally on rocky southern spurs Protea occurs with Combretum in
Hyparrhenia grassland. In many places cultivation is extending far into the forest,
despite the fact that much of the mountain is government-owned.
The larger mammals within the forest area have been described by Bolton (1973); and
include vervet and colobus monkey, baboon, hyaena, leopard, mountain nyala, giant
forest hog, bush pig, duiker and bushbuck. Mountain nyala has been recorded down
to the unprecedentedly low altitude of 1 900 m.
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Protection of the wildlife depends upon preservation of the forest, which, in any
event, is essential to soil and water conservation. Since much of the forest is government-owned, control should present relatively few problems. With careful management, construction of hides and the provision of salt licks, Mount Abaro could well be
developed for game viewing. To achieve this it is proposed that:
1.

Hunting and all further settlement on Mount Abaro should be prohibited and
the area gazetted as a Wildlife Sanctuary and Forest Reserve

2.

A survey should be undertaken at an early stage to determine the pattern of
tenure and the extent of government land

3.

As a result of this survey the area of the sanctuary should be accurately demarcated. Where encountered, squatters should be evicted and resettled elsewhere

4.

Local game guards should be recruited in adequate numbers, and administered
from the Rift Valley Lakes Park 25 km away. Every effort should be made to
secure the co-operation of local landowners in a campaign to prevent destruction
of the environment.

Mid-Meki Valley
The mid-Meki Valley local development area has been so identified, not only because
of its relatively abundant rainfall, but also because the soils are some of the more
fertile in the project area.
ENVIRONMENT
Landform
The area is part of the Northern Plains, lying between the Gurage Mountains in the
west and the Mareko Ridge in the east. To the north it is bounded by the eroded
ridges that form the project boundary, and to the south lies the caldera of Lake
Tufa (Text Map 6). The area has an altitudinal range of 1 700 m to 2 100 m and the
landform is varied. The western part comprises an extensive piedmont at the foot of
the Gurage Mountains, on which is situated the town of Butajira and the main road
to Addis Ababa. A belt of volcanic cones occupies the central part of the area immediately east of Butajira. The eastern half of the development area is dominated by the
central section of the Meki Valley almost as far as,the westernmost scarp of the
Mareko Ridge. The Meki Valley comprises a wide, gently undulating plain which is
drained to the north by the Meki River.
Climate and Ecology
The development area lies within Ecoclimatic Zone 2. The rainfall over the mid-Meki
Valley varies from 800 to 1 200 mm and is significantly higher than that on the rest
of the Northern Plains; most of the rain falls between June and September. The
increase in rainfall west of the Mareko Ridge is seen in the composition of the natural
vegetation and the pattern of'agriculture, though high groundwater also contributes
very locally to the apparent improvement in the moisture regime. Much of the land is
extensively cultivated with maize, peppers, haricot beans, peas, wheat, barley, sorghum and tef. Occasional remnant trees of Ficus spp., Croton macrostachys. Acacia
albida, A. abyssinica, A. seyal and Balanites aegyptiaca also occur. Setaria is the most
prominent grass. The area of craters with associated piedmonts just east of Butajira is
characterised by the presence of Euphorbia candelabrum and Tamarix. To the north
of Butajira the piedmonts below the Gurage Mountains are intensively cultivated.
Here it is apparent that the major tef-growing areas are associated with vigorous gully
erosion, though it is not easy to determine cause and effect. Climbing out of the Meki
Valley on the main road t o Addis Ababa, there are steep rocky slopes with evergreen
thicket, still characteristic of Ecoclimatic Zone 2, with patches of Setaria and Themeda
grassland.
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Soils
The soils are generally dark in colour and heavy-textured with high proportions of
silt and clay. In the Meki Valley they are derived from ignimbrite and ash, dark
brown clay loams and clays overlying greyish and yellowish brown clay. On the
western piedmonts are localised occurrences of black cracking clay and dark brown
gravelly loam, the latter on weathered lava flows. Shallow soils predominate in the
central crater belt and also on rocky slopes to the north of the piedmonts. In general
the soils of this area are fairly fertile and relatively free draining. They are well endowed with organic matter and potassium, although phosphate is likely to be in short
supply.
Hydrology
The Meki River and its tributaries represent the only significant source of surface
water in the area. Although Italconsult (1970) identified 'roughly 3 000 ha' of land
suitable for surface irrigation, their report made it clear that priority should be given
to the exploration of groundwater. However, no economic analysis was provided in
support of this contention and no field investigations were made to determine the
available groundwater resources.
The Meki River is formed by the junction of several tributaries each flowing off the
Gurage Mountains in the north west. These combine at the northern end of the midMeki Valley to form the Meki River. A small and rather saline stream, the Weja, flows
north east from the saline swamps at the north end of Lake Tufa to meet the Meki
north of Koshe; beyond which the Meki is relatively deeply incised along most of its
sinuous course eastwards towards Lake Zwai.
The dry season flow in the Meki River is extremely variable and, except during the
short wet season (July to September), the flow is unreliable. Analysis of the flow
data from the gauging station at Meki Town (Makin et al., 1975) has shown that there
is a chance that, on average in 10 years out of 100, the river will actually dry up at
some time during the period December to March. Moreover, the flows that do occur
during this period can be particularly low and variable, as is shown in Table 26.
T A B L E 26

Estimated total dry season (December to March) low flows in the Meki River at Meki T o w n , at three
levels of probability

Probability

%
50 (50 years in 100)
80 (80 years in 100)
90 (90 years in 100)

Flow
(m3 x 1 0 6 )
21.4
7.05
4.34

Estimated 95% confidence limits
(m 3 x 1 0 6 )
Upper

Lower

48.3
23.4
15.5

9.5
2.4
1.2

It is evident from Table 26 that the scope for developing irrigation from the Meki
River using run-of-river flows is very limited. Although three potential sites for regulating the flow by storage have provisionally been located, in no case is construction
likely to prove economic.
The groundwater resources of the Meki Valley have not been investigated in detail,
but there is evidently a shallow watertable, between 5 and 20 m beneath much of the
area; this water, though slightly saline, is already widely used for domestic purposes
and for the raising of pepper seedlings during the dry season.
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As a result of this reconnaissance, a relatively level area of up to 12 000 ha with some
potential for irrigation was tentatively identified. The area lies at an elevation of
about 1 800 m in the middle reaches of the Meki River, to the north west of Koshe
and centred on Inseno. The Meki River skirts the northern edge of this area, incised
about 15 m below the level of the plain, while the Weja River and the adjacent escarpment form the eastern boundary. To the south lies Lake Tufa and its associated saline
swamps.
However, the development of irrigation based on Meki River flows cannot be recommended in this area, due to:
1.

The poor flow regime, which would strictly limit the total irrigation develop^
ment

2.

The greater potential benefit to be derived from using the river water for
irrigation on the Meki Delta (Part 7; Lake Zwai)

3.

The cost of pumping. Except for a minor area in the north east, which is subject
t o flooding and would therefore require expensive investment in flood protection, there is no possibility for direct gravity irrigation.

Irrigation must therefore await the successful investigation and development of
groundwater sources. In view of the present lack of data relating to the nature and
depth of possible aquifers, an essential preliminary should be the construction and
test-pumping of a pilot well.
LAND USE
The area covers some 600 km 2 ; it is estimated that over 90% of the cultivable area is
settled, mainly by the Gurage. A few mechanised medium-scale farms exist, but most
land is tilled by tenant smallholders. Farmers grow a wide range of crops, the most
important of which are summarised in Table 27.
T A B L E 27

Summary of cropping pattern among mid-Meki smallholders (1972)
% of farm area

Reported average yield
(q/ha)

Maize

47

7.2

Peas and beans

22

3.8 (dried)

Peppers

16

2.8

Tef

6

5.2

Other

9

Mean small farm size is 1.7 ha, fragmented into an average of three separate plots.
Ninety per cent of farmers interviewed were tenants, who paid as rent a half or more
of their total production to the landlord (depending on whether or not they hired
oxen). Ownership of livestock is limited by shortage of grazing, and there is evidence
that overall cattle numbers have declined as a result. Farmers possess four head of
cattle on average, and one or two goats. Gross annual farm income averages approximately S 400. Sales of maize, peppers and peas form the basis of cash income. Pepper
nurseries, clustered around wellheads and on terraces close by the Meki River, and
accounting for about 1% of the cultivated hectarage, form the focal point for local
activity 2-3 months before the wet season, and so absorb a high labour input.
The Spice Extraction Share Company, based in Addis Ababa, has in the past depended heavily on these smallholders for its supply of dried peppers (accounting for up to
60% of its total requirement), from which it extracts and exports oleoresins and
pigment. In its efforts to ensure a continuing high quality supply, the company has
attempted to establish an extension programme to provide fertiliser, seed and advice
to pepper growers. The company has also tried to encourage farmers to enter into
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forward contracts. However, the company's failure to increase either production or
quality has led it to seek other sources of supply, in particular from commercial farmers in Gemu Gofa, and in the Woliso and Ambo areas. During 1973 it expects to obtain less than 40% of its pepper from the Meki Valley.
The reasons for this failure t o develop commercialisation on smallholdings are rooted
in the system of land ownership. The majority of producers are tenants, and since
present tenurial arrangements provide little security to the tenants, few will risk
investing in new seeds and fertilisers, especially since at least half of any increase in
production accrues to the landlord. Indeed, a significant increase in production could
well encourage the landlords to displace their tenants in order to farm the land themselves. Furthermore, lack of bargaining power has caused many of the farmers to
complain that merchants give unjustly low prices for their crops. Finally, the level of
illiteracy (over 90%) has been a constraint in the adoption of even elementary hygienic measures in the collection and sun-drying of peppers - an essential requirement of
the processing company.
RECOMMENDATIONS
It is considered that the mid-Meki Valley is an area with some potential for agricultural intensification. The proximity of the Addis Ababa market and the existence of
a good road should encourage increased production and commercialisation, but while
the present system of tenure persists it is unlikely that significant investment will take
place. Should the land tenure constraint be alleviated, however, it is envisaged that
a strengthened agricultural extension service would form the focal point for
development, with the following additional activities:
1.

The promotion of premium quality in peppers. This could be achieved by second;
ing an agricultural officer to the Spice Extraction Company for specialised
training. He would subsequently be responsible for establishing a small cadre of
advisers specifically concerned with the promotion of pepper production as part
of the Minimum Package Programme (MPP) based at Butajira. The MPP should
also establish trial and demonstration plots in the general vicinity of Butajira in
association with the I AR. Co-operative pepper seedling production, pepper
drying and storage could also be encouraged. The signing, as a co-operative, of
forward contracts with the Spice Extraction Company could be made the basis
for a closer marketing relationship between the growers and the company

2.

The promotion of vegetable production. This is envisaged as a gradual and
localised development, depending-upon the development of markets. There is
already some scope for irrigated vegetable production on a small scale along the
streams around Butajira, applying water by hand in the same way as pepper
seedlings are watered. It is suggested that trials be initiated on both rainfed and
irrigated vegetables

3.

Consideration has been given to the prospects for irrigation development along
the Meki River (Makin et al, 1975). These investigations formed part of a broader study of irrigation prospects throughout the Zwai catchment. (Part 7: Lake
Zwai). Prospects for the general development of irrigation will depend on
a successful outcome to groundwater exploration in the Meki Valley. Consequently, it is recommended that a pilot well be constructed t o assess the nature
of any aquifer and the likely yield. The water quality, which it is anticipated
may be slightly saline, should also be investigated.

Rift Valley Lakes Park
This park, covering an area of some 1 040 k m 2 , lies within the Northern Plains in
Ecoclimatic Zone 3. It comprises lakes Abiyata and Shala and their immediate environs. The area has already been designated as a National Park and the rudiments of
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a park organisation have been established, with ten police and eight auxiliary guards
(1973). Although the park boundaries have been surveyed, they have not as yet been
gazetted.
ENVIRONMENT
Much of the park area is located within the Galla Plain Land Region, but between
lakes Abiyata and Shala there is an area of steep dissected volcanic hills, dominated
by Mount Fiche (2 040 m). The t w o lakes, however, lie at similar elevations (about
1 570 m), the surface of Shala being about 8 m below that of Abiyata. Neither lake
has a surface outlet, and consequently both are saline and alkaline; the sodium
contents of Abiyata and Shala are about 4 000 and 6 000 mg/1 respectively (Tailing
and Tailing, 1965). The area is generally arid with annual rainfall below 600 mm and
evaporation exceeding 2 000 mm.
Extensive alkaline shallows around Lake Abiyata provide an ideal habitat for a very
wide range of bird species, of which pelicans, cormorants and flamingoes are most
prominent. The area of Lake Abiyata tends to fluctuate markedly, due to the
relatively flat northern littoral and the annual and seasonal variations in inflow. Lake
Shala, with contrasting steep cliffs around its northern and eastern margins
(a consequence of its origin as a volcanic crater), has nine small islands, some of which
support major nesting colonies of pelicans, ibis, cormorants and storks. Shallows
occur along the south west shore where thousands of flamingoes appear to be resident, as on the small crater lake, Chetu, which lies immediately to the south.
The population of large mammals is sparse, only jackal and baboon being at all
common. There are small numbers of Grant's gazelle, hyaena, lesser kudu, klipspringer, oribi, duiker, vervet monkey and warthog, with leopard and colobus monkey in
the forest south east of Lake Shala (Bolton, 1969). Hippo are apparently confined to
Lake Langano.
The soils of the park are generally coarse sandy or sandy loam overlying pumice
gravel; this gravel may even outcrop at the surface. Rock outcrops extensively, especially on escarpments, hill tops and piedmonts. Around the north shore of Lake Abiyata
and locally elsewhere, there are level saline and alkaline terraces with a short grass
cover of Sporobolus spicatus. Generally however, the vegetation cover comprises open
acacia woodland, typical of Ecoclimatic Zone 3, with Acacia tortilis, A. Senegal
(especially on rocky sites) and A seyal, locally accompanied by A etbaica. Balanites
aegyptiaca, Capparis tomentosa. Euphorbia candelabrum and Maytenus senegalensis.
A very minor though ecologically significant area of groundwater forest occurs along
the lowest reaches of the Adaba River before it flows into Lake Shala.
LAND USE
The Park is severely overgrazed by cattle, with up to five times the recommended
stocking density for this type of rangeland. Consequently the associated grassland is
often discontinuous, with Cenchrus, Cynodon, Dactyloctenium, Digitaria and
Sporobolus species. Cultivation is encountered throughout the Park, but especially
around Lake Abiyata and to the south and south east of Lake Shala where extensive
areas of maize and beans occur. The plot of maize not half a kilometre from the
Warden's house is indicative of the lack of control over settlement. Close to the main
road the acacia cover is being reduced for charcoal and firewood.
The Park represents a critical example of conflict in land use. A t Awash, much has
been made of the adverse effect on wildlife of the presence of Karraiu graziers. In the
Rift Valley the situation is more acute in that the remaining wildlife is threatened by
both pastoralists and agriculturalists. Although the annual rainfall is relatively low
(450 - 600 mm), it is so concentrated between June and October that in most years it
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is possible to harvest modest crops of maize and beans on all but the most unfavourable soils. Much of the land surface within the park is already effectively occupied
and there should be no illusions regarding the detrimental effect on wildlife. Biological degeneration has taken place comparatively recently and it has been swift. Unless
early action is taken to curtail settlement, destruction will be total, such is the pressure from surrounding areas. The choice must be made, whether to allow settlement
to take over, or whether to try to preserve a part of the national heritage. Lack of
action implies selection of the former course.
RECOMMENDATIONS
Undoubtedly the Rift Valley Lakes Park could contribute to the growth of tourism in
Ethiopia, especially once the numbers of animals have built up. Moreover, the park
enjoys a unique advantage, that of lying alongside the main road to Kenya. Once this
road is completed, it is estimated that annually some 5 000 tourists will travel each
way; many of whom may be tempted to visit the park on route. The Park is also close
to Addis Ababa and will be visited by increasing numbers of local visitors.
The chief implication of a decision to opt for true National Park status is the withdrawal of all rights of ownership within the Park area. This in turn implies resettlement of the majority tenant farmers, and compensation to landlords. The necessary
operation will be complex, involving hundreds if not thousands of families who
should be given priority on suitable settlements proposed elsewhere in this report.
A recent World Bank survey estimated resettlement costs at S 2 million, but this is
almost certainly an underestimate. Yet delay in implementing a resettlement programme can only make a future decision more difficult as pressure on the remaining
land intensifies.
The following general measures are proposed:
1

Further migration into the park should be halted

2

An assessment should be made of the numbers of tenants and landlords
involved in any programme of resettlement, and of the size and quality of
their holdings

3

Resettlement plans should be phased, starting with the immediate surrounds
of Lake Shala, the most attractive area scenically and the most unsuited for
agriculture

4

Once necessary control measures have been introduced, the area of the park
should be designated a Protective Forest and the associated measures should
be enforced

5

General grazing rights should be withdrawn and poaching controlled by means
of more stringent game laws, the establishment of mobile anti-poaching teams
and the recruitment locally of increased numbers of game guards

6

Access for stock watering should be strictly regulated

7

Sales of wood and charcoal along the main road should be prohibited

So far as park infrastructure is concerned, however, only the very minimum of facilities can be justified at present. Proposals for a scenic route around the west side of
the lakes are unrealistic, due to the broken terrain and the distance involved. Instead,
it is suggested that a track be constructed along the attractive eastern shore of Lake
Shala, striking inland before the Adaba River to rejoin the main road near Negele.
Publication of a map of the park would be advantageous. Early consideration should
also be given to the construction of hides near the outlet of the Bulbula, and to the
preparation of a camp site on Lake Shala. Ultimately, once effective control has been
achieved, it may prove worthwhile to introduce appropriate species of large mammals,
notably giraffe and zebra.
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In considering possible ancillary developments, lakes Abiyata and Shala cannot be
regarded in isolation from Lake Langano, which is already a centre for water-based
recreation as well as being popular for camping. Plans have been advanced for a 150bed lodge on the north shore of Lake Langano, 14 km from the main road. The site
is good but not particularly striking. The proposed lodge design is based on that of
the widely acclaimed Voi Safari Lodge in Kenya. On the assumption that charges will
be as high as those at Voi, it will not bei easy to attract sufficient visitors, especially
since there is an adequate hotel on the southern shore. It is proposed that, instead of
a new lodge, the existing hotel should be improved, particularly as regards the standard of accommodation. Of the three lakes, Shala is the most scenically attractive and
is also well suited for swimming and boating. Nevertheless, recreation should not be
promoted on Lake Shala until provision is made for restricting access to those islands
used by nesting colonies of birds. It is proposed that an early investigation be undertaken to assess the prospects for finding sufficient groundwater of adequate quality
to support a modest 50-bed lodge, preferably sited on the east or north east shore.

Galana Valley
The Galana Valley development area is defined as the lower part of the catchment of
the Galana River, mostly lying below 1 500 m altitude, together with the extensive
alluvial fans along both sides of its major tributary, the Bone River, as far south as
the northern edge of.the Agere Mariam Dissected Plain (see Map 4 and Text Map 9).
The Galana-Bone valley is divided into two distinct parts - the middle valley above
and below the confluence of the Galana and the Bone, and the Galana delta - both of
which offer opportunities for settlement and irrigated agriculture.
The development area lies within the Derassa awraja of Sidamo Province, forming part
of a large block of 1 600 km 2 (4 000 gashas) originally identified as government land
by Burke and Thornley (1969). This block is located between the main Dilla-Yavello
road and the shore of Lake Abaya. Since 1969, some 20 000 ha of this land have
been distributed, mostly to branches of the Armed Forces. Allocation of this government land remained current policy in 1974, provided that the lessee or recipient
undertook to develop his land within a specified period, usually 2-3 years.
ENVIRONMENT
Landform
The entire Galana-Bone river basin covers only 3 520 k m 2 , but has an altitude range
from 1 285 m on the delta to 3 600 m in the Amaro Mountains (Figure 7). The
Galana rises in the Galana Escarpment Land Region and flows south westerly and
then southerly, before turning abruptly to flow north west through a deep rocky
gorge into the middle valley at 1 420 m (Text Map 9). The middle valley lies within
a down-faulted trough and covers an area of about 300 k m 2 , flanked on either side by
undulating alluvial fans which border the Amaro Mountains to the west and the
Abaya Uplands to the east. Shortly after its entry into the valley, the Galana is joined
by the intermittently-flowing Bone River, which drains the Agere Mariam Dissected
Plain and the eastern face of the Amaro Mountains. The combined river flows north
through a broad floodplain, about 30 km long with an average width of 5.5 km. Of
this area, about 44 km 2 at the northern end of the valley is subject to seasonal
flooding; this is the Bore Swamp. Beyond the northern end of the valley, the river
gradient increases and the Galana flows for 12 km through rugged country before
emerging at the head of its delta at 1 290 m. The gradient decreases abruptly and the
river meanders in a north westerly direction towards its outlet on the eastern shore of
Lake Abaya. The delta has an area of about 27 km 2 and is bounded by the foothills
of the Amaro Mountains to the west and by alluvial fans to the east.
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with the entire area enclosed by Bolton's Boundary Two, though it is still unclear as
to whether arrangements have yet been made for the necessary resettlement of all the
people living within this area. In view of this situation the following measures are
proposed:
1.

The proclamation and demarcation of Nachisar as a legally constituted
National Park, including the following areas which are formally described in
Appendix 6:
i.

All land enclosed within Bolton's Boundary Two, as shown on
Text Map 11

ii.

The entire surface area of Lake Chamo together with a 100 m width of
shoreline inland from the lake edge at maximum lake level (defined in
Appendix 6).

The area of Lake Chamo is included so as to assist in the protection of
crocodile nesting grounds and in the regulation of fishing.
2.

The prohibition of all cultivation within the demarcated boundaries of the
park. Every effort should be made to resettle the people at present living
within the park boundaries, preferably in the new settlement areas proposed
within the Abaya-Chamo Basin (Part 5).

3.

The local recruitment of adequate numbers of game guards and the establishment of guard posts to regulate grazing and to control poaching

4.

Grazing to be restricted by licence, accompanied by a phased reduction in
cattle. Experience elsewhere in East Africa has shown that cattle and wildlife
need not be incompatible, provided limitations are imposed on cattle
numbers. Prospects for the co-operation of local graziers might be improved
by giving them a share of the Park revenue.

5.

Protection of crocodile and hippopotamus on both lakes, especially in the
breeding season. Exploitation of crocodile to be prohibited

6.

Because commercial fishing and fishing for sport are largely incompatible,
commercial fishing to be restricted to Lake Abaya, while Lake Chamo is
reserved for angling by licence. The exceptional size of the Nile perch in this
lake should prove a special attraction

In addition to Swayne's hartebeest, the reserve could be made more interesting
through the re-introduction of ostrich, oryx and impala.
Accommodation cannot be recommended within the park until a certain flow of
visitors is assured. Meanwhile a tented camp site could be developed on the north-east
shore of Lake Chamo. It is further suggested that the access track from Arba Minch
should be substantially improved, and additional tracks constructed to the Sagan
outlet, the cliffs above Abaya (Hanto) and the area of riparian vegetation along the
Sermale. The warning set out by Bolton (1970) should not, however, be disregarded:
T h e present inaccessibility is one of the factors which have enabled wildlife to survive
at Nachisar after it has been wiped out in other parts of the Rift Valley, and to open
up the area before the wildlife has been made secure would be disastrous.'

Agere Mariam Plain
The Agere Mariam area comprises the moister parts of the Agere Mariam Dissected
Plain (c.f. Maps 1, 2 and 4). This plain extends from just north of the small town of
Agere Mariam, south towards Yavello in the Southern Rangelands, and continues
eastwards beyond the Rift Valley watershed (and hence the project boundary) into
the catchment of the Ganale Dawa. By 1976, Agere Mariam should be connected t o
Addis Ababa and to Kenya by a fast all-weather road.
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Climate
Rainfall data within the Galana catchment are scarce, and until recently, no observations had been made in the Galana Valley. A raingauge at Yirga Chef e (1 840 m) in
the north east corner of the catchment has been read since 1966. This is the wettest
area within the Southern Rift Valley, with a mean annual rainfall of nearly 2 000 mm.
Just beyond the southern end of the catchment, Burji (1 960 m) has recorded a mean
annual rainfall of 950 mm. In 1973, raingauges were installed at Chelelektu (1 750 m),
and at Chekedida (1 420 m) and Amaro in the middle valley. Also in 1973 this project
established on the delta at Ledo (1 288 m) a second-class weather station, complete
with standard raingauge, automatic recording raingauge, evaporation pan, anemometer
and thermometers. It is proposed that the Chekedida station be upgraded at an early
date to include both daily and recording raingauges.
In the absence of meteorological observations, the climate can roughly be inferred
from the vegetation (c.f. Maps 1 and 3). The middle valley is arid or semi-arid, with
a mean annual rainfall on the f loodplain of 500 - 600 mm (Ecoclimatic Zone 4),
increasing on thé bordering fans to above 600 mm (Zone 3). The delta is arid, with
mean annual rainfall of under 500 mm (Zone 4). The main rainy season is from
March to May; June to August are generally dry, but are followed by a secondary
though unreliable period of rain in September - October; November to March may be
wholly without rain. Rainfall within the valley is often intense, due to the proximity
of the Amaro Mountains and the low elevation (in May 1973 a rainfall intensity of
136 mm/hour was recorded on the delta gauge).
Hydrology
Assuming the rainfall at Yirga Chefe to be indicative of that part of the catchment
above 2 200 m, about one quarter of the catchment might receive at least 2 000 mm
of rainfall per year (Figure 7). Furthermore, the even distribution of this rainfall,
combined with the complete vegetation cover on the eastern headwaters and the
regulatory effect of the seasonal swamps near Chelelektu and at Bore, ensures a base
flow in the Galana throughout the year of probably not less than 0.3 m 3 /s. However,
runoff from the south and the west of the catchment is intermittent and liable to
cause flash floods down the Bone tributary. Many of the streams draining the Amaro
Mountains, the highest part of the catchment, disappear into alluvial fans before
reaching the floodplain, while others occasionally flow into the Galana causing flood
waves downstream, ki the rainy season, extensive flooding can occur on the delta.
The sediment load is particularly high during the rainy season, though the chemical
quality of Galana River water is excellent throughout the year.
The groundwater potential of the valley has not been examined. Existing settlements
are sited high up the alluvial fans, and as a result, are able to use surface streams for
water supply. A single well, hand-dug on the eastern fans, hit rock at 20 m without
finding water. This was the only example of well construction encountered in the
valley. The prospects for finding groundwater on the western fans and also southwards up the Bone tributary would appear to be good, in view of the large volume of
surface water from the Amaro Mountains, which flows into the alluvial fans before
reaching the Galana River.
An automatic water level recorder was installed in the middle valley in 1970, but
operation was intermittent and it was subsequently abandoned, maintenance on the
existing site having proved impossible and the record unreliable. A new gauging
station was established by this project in April 1973 at the head of the Galana Delta,
with the installation of an automatic water level recorder and staff gauge. This is
a remote area and, for the time being, the record will depend on the successful functioning of the automatic recorder. A cableway for taking discharge measurements was
installed on the same site late in 1973. It is proposed that a second gauging station
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including staff gauge and cableway be installed higher up the Galana close by the
upper bridge on the road between Chelelektu and Amaro. It is intended that these
measurements of discharge and rainfall will together enable flood hazards and the
prospects for irrigation to be evaluated.
Soils
Over much of the floodplain, the soils are dark grey to brown mottled clays, often
with silty bands and manganese nodules in the subsoil. The swampy areas to the
north of the valley have dark grey organic clays capped with 20 cm or so of dense
root mat. Towards the southern end of the floodplain, the soils are better drained,
and although clay and clay loam horizons predominate, mottling is less intense. The
alluvial fans flanking the valley to the west are derived from transported basement
material and have developed well drained brownish and yellowish soils of varying
texture. Topsoil textures vary from clay loam down near the Galana floodplain to
coarse sandy loam (often with surface gravel and boulders) towards the Amaro
Mountains. In contrast, on the east side of the valley, the fans derive from basaltic
parent material, resulting in the formation of both brown and black heavy clays.
On the Galana Delta, dark greyish brown calcareous clay is common, often with
mottling indicative of seasonal waterlogging. Close to the river there is a variable
levee with mixed horizons of sand and clay. Further from the river, silty horizons and
buried clay topsoils are occasionally encountered. The fans which bound the delta to
the east have greyish brown sandy clay loam topsoils with bands of coarse detrital
sand and gravel. Locally, stones and boulders outcrop at the surface and the fans are
characterised by frequent drainage gullies (on average one deep gully every 0.5 km on
a north-south traverse). Provided adequate structure and drainage can be maintained
in the heavier clays which cover much of the delta, the area has a high potential for
irrigated agriculture.
LAND USE
Much of the middle Galana Valley is thinly populated and mostly used by seminomadic pastoralists for low intensity seasonal grazing; there are indications of local
bush encroachment. Cultivation only occurs with any frequency towards the valley
flanks, and even here it is discontinuous. In contrast, a significant proportion of the
delta area is already under some form of cultivation. Herds of livestock occur sporadically throughout the Galana Valley, livestock density being generally low. In recent
years large numbers of cattle have been decimated by disease.
The floodplain in the middle Galana suffers from a rainshadow effect and in consequence lies within Ecoclimatic Zone 4. Here, better drained sites are often occupied
by acacia thicket, partially infested by tsetse fly, and characterised by the presence of
Acacia melli f era and A brevispica, with A nubica, Cissusspp., Capparis tomentosa,
Cadaba farinosa. Commiphora spp.. Euphorbia tirucalli and E. candelabrum (this
latter confined to watercourses and old village sites). Areas affected by a high watertable are mainly Cynodon grassland, of high grazing value. On lower-lying areas with
seasonal standing water, Typha and members of the Cyperaceae dominate. Cultivation
is absent on these poorly drained clays, though permanent cattle enclosures may
occur on high ground.
Rainfall increases towards both flanks of the valley, especially to the west, and
patches of cultivation occur on the alluvial fans. Most of this cultivation is of recent
origin, and bush clearing and burning appear to be on the increase. On the east bank
of the Galana at the head of the valley, a commercial farm of about 200 ha has been
established by a retired army officer. Crops grown include maize, peppers and
groundnuts; the latter reported yielding well. On the alluvial fans to the east of the
Galana, between the valley and the Abaya Uplands, patches of open Acacia seyal and
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A. mellifera bushland tend to occur on the heavier clays. Despite the heavy texture of
the soil and the low and uncertain rainfall, by the end of 1973 a loose-knit co-operative of 35 veteran soldiers had cleared about 100 ha to grow maize, peppers and
sesame. Further upslope (slopes exceeding 8°) the clay fans give way to steeper
bouldery hillsides with Combretum wooded grassland, indicative of Ecoclimatic Zone
2.
To the west of the Galana, the coarser-textured fans support large specimens of
Acacia tortilis and A. albida, pointing to at least the seasonal presence of groundwater.
Further up the fans, the occurrence of cultivation (of cotton, castor, maize and
ensete) marks entry into Zone 2.
Ecoclimatic Zone 4 extends across the entire Galana Delta, though the vegetation is
significantly affected by edaphic factors. A narrow belt of dense woodland, dominated by Ficus spp., follows the course of the river; elsewhere, pockets of sorghum,
maize, castor, beans and cotton alternate with minor thickets of Acacia seyal var.
fistula and Balanites aegyptiaca, indicative of seasonal poor drainage. There is one
commercial farm of 200 ha on the delta. Cotton, haricot beans, maize, peppers and
fruits are cultivated. The farm is irrigated by means of a poorly sited brushwood river
diversion with a gravity canal. Several small diesel pumps are also used for pumping
directly out of the river. In spite of problems with over-irrigation, seasonal flooding
and lack of labour, yields of cotton and peppers seem promising and some double
cropping has been achieved. In 1971, sesame was also grown and yields were reported
to be good.
Land Tenure
Middle Galana Valley
A total of 17 160 ha had been officially allocated to the Bodyguard, Army and
Airforce by 1973 (Table 28). The grants of land are very approximately delineated
on Text Map 10. However, the boundaries have never been accurately demarcated.
Instead, newly granted holdings are defined in terms of a few recognisable topographic features. All these allocations have been made to groups of individuals as remuneration or retirement grants in lots ranging, according to rank, between one and five
gashas (40-200 ha).
T A B L E 28

Official allocations of land in the Middle Galana Valley (1973)
Area

Recipient
Bodyguard
Army
Airforce

•

Area cultivated by 1974
(ha)

Date of allocation

ha

1971

6 640

166

none

1970

5 320

133

200

1971

5 200

130

none

gasha

The Bodyguard was allocated an area of 6 640 ha (166 gashas) between the Bone and
Galana rivers, south of the road linking Chelelektu and Amaro. Despite the lack of
development by 1974, the Ministry of Agriculture was preparing a plan for the effective utilisation of the land, based on the establishment of a share company comprising
the individual grant-holders. Notwithstanding the lack of hydrological data and the
absence of any means for regulating either river, the Ministry plans apparently envisage irrigation playing a role in this development.
The Army allocation of 5 320 ha borders the east bank of the Galana River and
extends 6 km east on both sides of the Chelelektu-Amaro road, and the Airforce
allocation of 5 200 ha is adjacent to it. Although it is not clear how far to the north
and south of the road these allocations extend, tentative boundaries have been shown
on Text Map 10. Inevitably a considerable proportion of these allocations has extended onto bouldery hillsides of dubious suitability for farming. While the Airforce
allocation has remained entirely uncultivated, a small portion of the Army allocation
has been developed. Of the 133 soldiers who each received one gasha (40 ha), 35 have
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formed a co-operative and have cleared about 100 ha. The remainder have disposed of
their title: some to outsiders, others to the cooperative. One such purchaser established the mechanised 200 ha farm at the head of the Middle Galana floodplain.
Most of these allocated areas have in the past served as grazing grounds for the indigenous Guji tribe, which continues to use the remainder of the valley for that purposa
It is further estimated that in the middle valley there are between 300 and 400
families living in permanent or semi-permanent dwellings on unallocated land, cultivating small plots of sorghum and peppers. On the fans which flank the western side of
the Galana and Bone valleys, a more obvious expansion of permanent cultivation has
occurred, focussed on Amaro Village. While the land around Amaro is alienated, the
areas to the east are still government-owned. Nevertheless, sporadic cultivation occurs
in the government-owned area, partly by the Amaro people and partly by the Guji.
The cultivators have no legal right to this land, though it is reported that the local
balabat has encouraged people to settle there, in the hope of establishing a prior
claim to the land, and thereby forestalling the Bodyguard. However, in comparing the
air photography of 1966 with that of 1958, it is evident that many of the small
villages were already established at the time of the earlier photography. It is probable
therefore that any large-scale development may cause the displacement of a number
of pastoralists who have been obtaining subsistence from the land for a considerable
time.
By incorporating the rather scanty and highly subjective data on land allocations (as
shown on Text Map 10) with the rudimentary information on land capability gleaned
as a result of this reconnaissance survey, it is surmised that there may be some 36 000
ha of unallocated government-owned land of potential for agriculture remaining in
the Middle Galana Valley; the areas of land involved are summarised in Table 29. It
should be pointed out that, although additional unallocated land of agricultural
potential occurs on extensive alluvial fans along both sides of the lower Bone Valley,
these areas have not been incorporated in the totals given in Table 29, since they were
not subject to investigation during the current survey.
TABLE 29

Allocation of land of agricultural potential in the Middle Galana Valley and on the Galana Delta
( c f . Text Map 10)
Area (ha)

Location

ill

Middle Galana
Valley

Type of Land

Subtotal
Galana Delta
area

Subtotal

Swamp
Floodplain
Fans

Unallocated

Allocated

4 400
6 900
25 000

5 100
2 900

36 300

8 000

100
1 800
1 300

800
1 600

3 200

2 400

Galana Delta
As in the case of the middle valley, the delta forms part of the traditional grazing land
of the Guji people. Notwithstanding, a significant portion of the delta has been
alienated (see Text Map 10 and Table 29). The Guji themselves have been formally
allocated a total of 400 ha in scattered undemarcated plots. About half of this is
rented to a retired army captain who is disputing the land title. The Gujis also cultivate small plots around their dwellings.
Army veterans have received a block grant of 1 980 ha (49.5 gashas) on the left (west)
bank of the Galana towards the mouth of the river; this has not yet been demarcated,
but much of it will prove to be uncultivable hillside. A few of these soldiers have
settled and have started clearing their land. It is estimated that the remaining unallocated cultivable land, much of it with irrigation potential, amounts to some 3 200 ha.
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Access
Access to the middle valley (see Text Maps 8 and 9) is by a dry-weather track from
near Tori (on the main Dilla - Yavello road) to Amaro. This bridges the Galana twice
on route, as well as crossing the Bone. From the Galana bridge in the middle valley
a motorable track runs along the east bank of the river as far as the head of the middle
valley. From Amaro a track runs north down the valley on the west side of the river;
this is motorable for about 12 km. Thereafter a path continues as far as the head of
the delta. Access to other parts of the valley is difficult. The Galana Delta can be
approached from Dilla by the track to Gudicho, which continues south along the
shore of Lake Abaya for about 25 km. Driving on the delta is restricted to a few
cleared tracks and can be particularly hazardous after heavy rain or as a result of
flooded irrigation canals. Access to the gauging station at the head of the delta is by
a recently cut track through thicket.
RECOMMENDATIONS
The Galana River represents the main unexploited water resource within the AbayaChamo Basin. Much of the land in the middle valley and on the delta is underutilized
and part of this could be commanded by irrigation. Large areas remain under bush.
Until recently, access was so poor that little was known about the area or its
development potential. The present survey has been relatively superficial, and the first
priority should be to initiate additional investigations to identify the development
opportunities with greater precision. It is proposed that the hydrological studies be
intensified with a view to determining the relationship between rainfall and runoff in
the catchment; seasonal variations in the flow of the Galana; and the prospects for
irrigation, drainage and flood control both in the middle valley and on the delta.
Specific proposals for hydrological and meteorological instrumentation are presented
in Appendix 4.
An early priority should be given to defining areas suitable for rainfed agriculture.
This could conveniently be combined with a ground survey to identify potential areas
for irrigation and to determine the feasibility of drainage. A survey of land ownership,
with the aim of delineating more precisely the areas of government land and of recent
land allocations, is an essential preliminary to the selection of areas for more detailed
study. It would also be useful to gain some additional insight as to the extent of
traditional Guji grazing rights. Subsequent surveys to identify specific areas for rainfed settlement schemes would need to include the following:
1.

Identification and mapping of areas which are already settled

2.

Semi-detailed soil survey with soil mapping at 1:50 000

3.

A study of local ecological conditions and farming systems, and evaluation of
feasible cropping patterns

4.

Appraisal of the groundwater resources beneath the alluvial fans on either
side of the valley, primarily with a view to obtaining domestic water supplies
in areas where successful settlement would depend on adequate groundwater.

Terms of reference for such a survey are outlined in Appendix 3. For purely rainfed
agriculture, the necessary investigations could be largely confined to Ecoclimatic
Zones 2 and 3 (Map 1), where less arid conditions prevail. Studies aimed at irrigation
development would, however, be undertaken on the floodplain of the middle valley
and the delta, with detailed surveys of the soils (at 1:10 000) and topography (0.5 m
contours at 1:5 000) following more precise definition of the irrigable areas.
The studies outlined above would provide essential background information for
subsequent integrated engineering and agronomic investigations prior to the imple-
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mentation of irrigation, and in particular would shed light on the feasibility of draining a substantial proportion of the Galana Delta and of the Bore Swamp in the middle
valley. River regulation would open up the prospect of year-round irrigation on the
middle valley floodplain (maximum area 9 000 ha), parts of the reclaimed swamp
(6 000 ha), and the delta (3 000 ha). Cotton is likely to prove the most profitable
crop, though conditions would also favour rice and sugar. The remainder of any reclaimed swamp land could be used for grazing or fodder production, should the
proposed stock route from Moyale to Awassa be developed down the Galana Valley.
Meanwhile, pending the results of the studies proposed above, it is urged that the
Ministry of Land Reform discontinue its programme of land allocation in the Galana
Valley.
The Galana Valley has been listed as an area recommended for tsetse eradication
under current proposals for control (ODA, 1973). Permanent control would necessitate a parallel programme of bush clearing. The establishment of settlement in the
Galana Valley could therefore complement effective tsetse control and hence overall
range improvement.

Arba Minch
Arba Minch, with a population of about 9 000, is the main centre in the south west of
the project area. It comprises two distinct settlements: a village on the Culfor River
established in 1964, and a more recent administrative centre 3 km to the south. This
latter is situated at an elevation of 1 500 m at the west end of the narrow isthmus that
separates lakes Abaya and Chamo.
Arba Minch, as the capital and administrative centre of Gemu Gofa Province, lies 500
km from Addis Ababa on an all-weather road. A partially improved road runs south
along the western side of Lake Chamo to Gidole, from which branch tracks lead to
Geresse, Cambo and Bacco, and to Gato, Conso and Yavello (Text Map 8). To the
north of Arba Minch, a road climbs the steep scarp to Dorse and Chencha. There is an
airstrip at Arba Minch with a service from Addis Ababa, and connecting flights to
Bacco, Bulchi and Soddo.
Arba Minch has been designated as a local development area in view of its key situation as a provincial capital in the centre of the Abaya-Chamo Basin, the region with
the greatest potential for economic growth in the Southern Rift Valley. Lying
between lakes Abaya and Chamo astride the main road from Addis Ababa, it is
centrally located for the marketing of commodities and the promotion of developments. Arba Minch, moreover, enjoys superb scenery which, taken together with the
obvious attractions of the two lakes and proximity to the proposed Nachisar National
Park (to be described in the next section), should ensure long-term prospects for
tourism. Proposals for the development on Lake Abaya (12 km to the north of Arba
Minch) of fish-landing and processing facilities are outlined in Part 8.
The Ministry of National Community Development Farm
The MNCD farm is situated on an alluvial fan between the Hare and Culfor rivers
(Text Map 8) a few kilometres north of Arba Minch. The farm was initiated in 1962
by MNCD with the objective of creating a commercial farm, associated with settlement. Plans were made to install irrigation to command 1 750 ha. Sixty-six settlers
were selected in 1962, but by 1963 only 44 remained; the rest were dispossessed as
they were discovered to own land elsewhere, or were found to be otherwise unsuitable.
No further settlers were chosen, and the remainder of the concession is being developed as a commercial farm. Since 1963, 800 ha have been developed, the slow progress
being due to lack of experienced direction. The irrigation layout was poorly designed
and executed, and now many of the underground pipes need to be replaced. Levelling
throughout the farm is of a low standard.
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Each settler cultivates a plot of 3.2 ha, comprising 2 ha of cotton and 1 ha of sorghum
or maize. Irrigation is provided centrally, and the MNCD supplies seed, fertiliser and
pesticides on credit. Settlers' yields of cotton have been about 50% higher than the
government farm's average yield of 23 q/ha. Because their fixed costs are lower and
they do not hire labour, settlers' gross margins (at S 1 900/ha) are about 100% higher
than the gross margins of the government farm. In 1972 the settlers' average net farm
income was about 8 2 600, excluding the value of produce consumed on the farm.
RECOMMENDATIONS
Agriculture
It is proposed that economic growth be based on an integrated strategy for agricultural expansion, as follows:
1.

The formation of an effective extension service

2.

The development of settlement schemes

3.

The introduction of irrigation

4.

The development of communications

5.

The provision of crop-processing facilities

6.

The creation of a regional organisation for the production and distribution of
improved seed, associated with.multilocational crop trials.

In Parts 3 (Extension Services) and 5 (Central Plains) the operation of the Southern
Regional Agricultural Development Project (SORADEP) has been reviewed and the
close relationship described between SORADEP, as an extension service; the Awassa
Agro-Industrial Share Company (AAISC), as a production unit supporting SORADEP
with seed and credit facilities; the Awassa Training Centre, providing training facilities
for future extension agents; and the Awassa Agricultural Research Station, determining practices to be recommended by the extension service and the best varieties for
bulking by the AAISC. Similar institutions are already in being at Arba Minch, at least
in embryo, in that the MNCD farm should in a few years be in a position to do for the
Abaya-Chamo Basin what the AAISC has already achieved for the Central Plains.
Moreover, attached to the MNCD farm,there is an effective, if small, research unit
which has already undertaken variety trials on maize, sorghum, groundnuts, fruits
and vegetables, as well as minimum irrigation trials on cotton.
It is proposed, therefore, that the MNCD, through SORADEP, establish an extension
programme equivalent to that which operates from Awassa, centred on the MNCD
farm and with the object of covering the entire Abaya-Chamo Basin. This new
extension programme will need to be supplied initially with experienced agents from
SORADEP and later with new trainees from the Awassa Training Centre. As at
Awassa, the MNCD would assume responsibility for supplying farm inputs and credit
facilities. So that the farm should be capable of generating sufficient resources to
support such a programme, it is recommended that the full 1 750 ha be developed
under irrigated cotton by 1980, using the available flows in the Culfor and Hare
rivers to provide supplementary irrigation in the rainy season. It is further proposed
that the existing irrigation structures be improved in so far as this can be achieved on
a limited budget.
The Arba Minch extension service should have two major objectives:
1.
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The raising of local food production through promotion of suitable varieties of
sorghum and of early-maturing maize

2.

The further development of a cash economy founded on cotton, with subsidiary
sesame and groundnuts (the latter irrigated). For this purpose it is proposed that
the extension organisation should incorporate a special Cotton Extension
Division, with responsibilities for:
i.

Cotton seed production and seed dressing

ii.

Distribution of seed and fertilisers

iii.

Provision of an advisory service on cotton husbandry and irrigation

iv.

Liaison with the cotton trials on the MNCD Farm

v..

Communal insect control

vi.

Enforcement of a close season, and destruction of old cotton plants

It is estimated that within the awrajas of Gemu and Gardula, some 60 000 q of cotton
are already produced annually, much of this on commercial and state farms, but
possibly 5 000 - 7 000 q grown by smallholders. Other major producing areas within
the Abaya-Chamo Basin include the commercial estates in the Lower Bilate Basin
(estimated production: 25 000 q/year) and the Abela Settlement (7 000 q/year); this
raw cotton is at present transported all the way to Addis Ababa. Given an effective
extension service, smallholder cotton production could be greatly increased, and as
new areas are brought into cultivation, production will tend to accelerate. In particular, the development of communications from Arba Minch along the eastern shore of
Lake Abaya, and the opening up and possible development of the Galana Valley,
could have a dramatic impact on the level of cotton production.
In view of the current level of local cotton production and the potential for expansion, it is proposed that a ginnery be constructed at Arba Minch, with an annual
capacity of between 80 000 and 100 000 q. This would itself provide a significant
stimulus to production, not least through the price advantages that could be offered
to growers and the substantial reduction in transport costs. Cottonseed will be an
important byproduct, as it can be further processed into edible oil, cake, linters and
hulls. As the area under oilseeds (sesame and groundnuts) increases, an evaluation
could also be made of the feasibility of constructing an oil expression mill.
Several of the recommendations advanced in Part 5 (Central Plains) could also find
application in the Abaya-Chamo Basin, in particular the need for a preliminary soil
survey. On the research side, the promotion of multilocational crop trials throughout
the Abaya-Chamo Basin on representative sites of major agricultural importance
should have priority. Meanwhile, additional trials should be initiated at Arba Minch in
order to determine:
i. The irrigation requirements for maize and groundnuts
ii. Appropriate varieties of maize, groundnuts, sesame and sorghum
iii.

Optimum dates of sowing for the above crops

iv.

Suitable rotations (e.g. cotton with groundnuts, maize or sesame)

There is also a case for giving some priority in the area to livestock development, and
especially for promoting the integration of local stock fattening with the supply of
culls and immatures from the Southern Rangelands. Should the ODA proposals
(1973) for tsetse clearance in the Abaya-Chamo Basin be implemented, it should
prove possible to increase substantially the stocking rate in the country between Arba
Minch and Conso. The logistics of such a development programme should be the
subject of a special study, seeking to integrate the need for draught animals with the
potential offered by the grazing and the farm residues available, and having regard to
the numbers and types of breeding stock that can be brought in and the requirements

135

for disease (including tsetse) control. Ultimately, consideration could be given to the
construction of a modern abattoir at Arba Minch.
It is further proposed that Arba Minch be developed as a marketing centre, with
facilities for storing commodities and farm inputs.
Prospects for rainfed settlement (on up to 8 750 ha) and for irrigated settlement (on
1 250 ha) have been reviewed in the section concerned with the Abaya-Chamo Basin
(Part 5). So also were proposals for the provision of supplementary irrigation on the
Abaya-Chamo alluvial fans, through the utilisation of groundwater and the construction of elementary diversion structures. In all these proposals, it was envisaged that
cotton would be the main cash crop, and that on better drained sites sesame and
groundnuts would be subsidiary cash crops. It is recommended that a National
Settlement Authority be established to administer all new and existing settlements.
All settlements in Gemu Gofa (i.e. those in the Abaya-Chamo Basin, the Gomide Hills
and the South-Western Highlands) should then be administered by a Provincial
Settlement Organisation based at Arba Minch.
Power Development
It is evident that, with the development of Arba Minch as a regional centre incorporating several agriculture-based industries, the demand for electrical power will rise
substantially and new sources (electrical power is currently supplied by diesel-driven
generators) will have to be tapped. The potential for development of hydro-electric
power, making use of the level difference between lakes Abaya and Chamo, has been
considered superficially by Ricciardelli and Viparelli (1966). This study should be
treated with caution in view of the tendency for the natural flow from Abaya to
Chamo via the Culfor River to vary considerably, depending on variations in the level
of Lake Abaya. Since hydrological records in the Lake Abaya basin are relatively
short and, in view of the lake level fluctuations and the limited hydropower potential
between the lakes, it is recommended that higher priority be given to the prospects
for geothermal power generation at the northern end of Lake Abaya.
Tourism
The 1972 World Bank Report on Aviation and Tourism selected Arba Minch as
a centre within the Rift Valley meriting special tourist development. We concur with
this view. The scenery is superb, both around lakes Abaya and Chamo and towards
the hills which rise to over 2 500 m behind the town. The position of the town itself,
perched on top of a steep escarpment above the groundwater forests along the Culfor
River, is most fortuitous. The airstrip and a good road from Addis Ababa (albeit 500
km distant) are further assets.
Arba Minch already has a one-star hotel scenically situated on top of the escarpment,
although the owners have not made the best of what is a splendid position. The current bed-occupancy rate is low and will have to be raised substantially before major
expansion can be justified. Other hotels are not generally of a standard to attract
tourists. Arba Minch itself is not prepossessing, but there is still opportunity to redesign the upper part of the town with an attractive layout incorporating suitable
flowering trees. It is essential to realise that a visitor's first impression of a place
often will determine his attitude to it and hence the number of days he will spend
there.
The major tourist attractions in the vicinity include:
1.

136

Proximity to Nachisar, with potential for game-viewing and camping (Text
Map 11)

2.

Boating on Lake Chamo, with opportunities for visiting Nachisar and the
Denjuli Islands by boat, or fishing for Nile perch

3.

Voyage by boat up the Culfor River to view crocodile, python and monitor
lizard

4.

Scenic trips by Land Rover, in particular:
Along the western shore of Lake Chamo and up to Gidole
Up the mountains to Chencha
Through the Culfor River groundwater forest and on towards
Nachisar

Several proposals have been advanced for hotel development both in Arba Minch and
at Nachisar. Whereas these developments will come about in due course, the numbers
of visitors are most unlikely to justify heavy investment within the next five years.
Nevertheless, limited and strategically placed investments could immediately be
justified, to speed the development of a tourist industry which could ultimately have
a considerable impact on the local economy and the level of employment. With this in
mind, the following proposals are put forward:
1.

Loans should be advanced to upgrade existing accommodation and facilities
at the Bekele Mola and Abaya Hotels, accompanied by a phased expansion of
accommodation. The construction of a swimming pool is recommended

2.

With the improvement in accommodation, a campaign could be initiated to
promote Arba Minch as a conference centre

3.

A small permanent camp site should be established on the west bank of the
Culfor River, with the long-term objective of upgrading to inexpensive lodge
accommodation when demand justifies; domestic water could be supplied
from the Forty Springs

4.

Facilities on the Lake Abaya car ferry service should be improved (including
the provision of refreshments on board), so that suitable publicity could
promote an increase in traffic which would in turn justify more frequent
sailings and improve the profitability of the service

5.

The Ethiopian Tourist Organisation should at an early date establish
a tourist centre at Arba Minch, with responsibility for:
i.

An information centre, to be supplied with maps, tourist literature and
information on boat hire

ii.

Publication of up to date brochures on the Arba Minch area

iii.

The hire of transport

iv.

Provision of boats for hire, and control of lake sailings

v.

Construction and administration of a marina on Lake Abaya

vi.

Issue of licences for sport fishing

vii.

Control over and organisation of hunting in southern Gemu Gofa

Nachisar
ENVIRONMENT
The proposed Nachisar National Park extends eastward from the Culfor River between and to the east of lakes Abaya (1 285 m) and Chamo (1 230 m) (Text Map 11).
It lies within the Wonji Fault belt; fault scarps up to 100 m high and in close proximity impart a rugged topography to the narrow isthmus between the lakes. Further east
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the scarps are up to 8 km apart, separated by undulating dipslopes of up to 6 ° . The
annual rainfall is estimated to be 500-600 mm.
The more level country mostly comprises grassland, with lava boulders set in a shallow depth of calcareous dark brown or black clay. The grass cover is dominated by
Chrysopogon aucheri var. quinqueplumis, with Bothriochloa radicans, Heteropogon
contortus, Lintonia nutans, Setaria trinervia and Themeda triandra. Steeper slopes
support bushland, with Acacia mellifera, A. tortilis, A. nilotica and Dichrostachys
cinerea and, locally, thickets develop with Acacia mellifera, A. brevispica, A. Senegal,
Rhus natalensis, Grewia spp., Cissus sp. and Euphorbia tirucalli. The lakes are often
fringed by dense reeds and rushes, especially Typha. The level of Lake Chamo rose by
over 3.5 m during the sixties, drowning marginal acacia trees and allowing the water
to overspill into the Sermale River, so contributing to the headwaters of the Sagan
River.
The population density is low and there is little cultivation within the area. However,
permanent settlements of Sidamo pastoralists are on the increase, with consequent
pressure on grassland. The animal disease situation is reported to be serious, and
there is a heavy infestation of ticks.
Wildlife
Within the proposed park area there are Burchell's zebra (about 500), reedbuck.
Grant's gazelle, greater and lesser kudu, waterbuck, Swayne's hartebeest, dik-dik,
warthog, hyaena, jackal, baboon, colobus and vervet monkeys, porcupine,
hippopotamus and crocodile. The population of crocodile has recently been drastically reduced by uncontrolled hunting, but substantial numbers remain along the Culfor
River and in the Sagan outlet from Lake Chamo.
Nachisar represents one of the last sanctuaries for the rare Swayne's hartebeest, now
believed t o be extinct outside Ethiopia. Bolton estimates that 93-104 individuals
remained in 1972. The population structure is such that their future is precarious,
especially with the high incidence of poaching. Swayne's hartebeest is also known to
occur in very small numbers in the Awash Valley and near Yavello, and in larger
numbers in Cuchia district, east of the Omo.
RECOMMENDATIONS
It is proposed that Nachisar be established as a sanctuary for Swayne's hartebeest,
since it is unlikely that they will ever be found in a more suitable locality for a
reserve, nor one that can be so relatively easily protected. The Nachisar area would
moreover have many advantages as a National Park, not least of which being the
facility with which the park could be established, involving a minimum of resettlement; consequently the costs and the political repercussions would not be too great.
The general area is very scenic, and could be served from the proposed tourist centre
at Arba Minch (discussed above). The demarcation and enforcement of legal boundaries should not prove too difficult.
In Bolton's original paper (1970) two boundaries were selected and these are shown
on Text Map 11. Bolton's Boundary One enclosed the minimum area necessary for
an adequate reserve, to be given priority in any resettlement scheme. Bolton's Boundary Two was to be regarded as a buffer zone where shooting was to be prohibited.
Bolton intended that any reserve should initially be confined to the area enclosed by
Boundary One because he feared that, in the event of too large an area being gazetted,
the human resettlement involved would pose too great a problem for the local
government departments concerned. However, these authorities have, according to the
Wildlife Conservation Organisation (WCO), now agreed to park boundaries coinciding
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with the entire area enclosed by Bolton's Boundary Two, though it is still unclear as
to whether arrangements have yet been made for the necessary resettlement of all the
people living within this area. In view of this situation the following measures are
proposed:
1.

The proclamation and demarcation of Nachisar as a legally constituted
National Park, including the following areas which are formally described in
Appendix 6:
i.
ii.

All land enclosed within Bolton's Boundary Two, as shown on
Text Map 11
The entire surface area of Lake Chamo together with a 100 m width of
shoreline inland from the lake edge at maximum lake level (defined in
Appendix 6).

The area of Lake Chamo is included so as to assist in the protection of
crocodile nesting grounds and in the regulation of fishing.
2.

The prohibition of all cultivation within the demarcated boundaries of the
park. Every effort should be made to resettle the people at present living
within the park boundaries, preferably in the new settlement areas proposed
within the Abaya-Chamo Basin (Part 5).

3.

The local recruitment of adequate numbers of game guards and the establishment of guard posts to regulate grazing and to control poaching

4.

Grazing to be restricted by licence, accompanied by a phased reduction in
cattle. Experience elsewhere in East Africa has shown that cattle and wildlife
need not be incompatible, provided limitations are imposed on cattle
numbers. Prospects for the co-operation of local graziers might be improved
by giving them a share of the Park revenue.

5.

Protection of crocodile and hippopotamus on both lakes, especially in the
breeding season. Exploitation of crocodile to be prohibited

6.

Because commercial fishing and fishing for sport are largely incompatible,
commercial fishing to be restricted to Lake Abaya, while Lake Chamo is
reserved for angling by licence. The exceptional size of the Nile perch in this
lake should prove a special attraction

In addition to Swayne's hartebeest, the reserve could be made more interesting
through the re-introduction of ostrich, oryx and impala.
Accommodation cannot be recommended within the park until a certain flow of
visitors is assured. Meanwhile a tented camp site could be developed on the north-east
shore of Lake Chamo. It is further suggested that the access track from Arba Minch
should be substantially improved, and additional tracks constructed to the Sagan
outlet, the cliffs above Abaya (Hanto) and the area of riparian vegetation along the
Sermale. The warning set out by Bolton (1970) should not, however, be disregarded:
T h e present inaccessibility is one of the factors which have enabled wildlife to survive
at Nachisar after it has been wiped out in other parts of the Rift Valley, and to open
up the area before the wildlife has been made secure would be disastrous.'

Agere Mariam Plain
The Agere Mariam area comprises the moister parts of the Agere Mariam Dissected
Plain (c.f. Maps 1, 2 and 4). This plain extends from just north of the small town of
Agere Mariam, south towards Yavello in the Southern Rangelands, and continues
eastwards beyond the Rift Valley watershed (and hence the project boundary) into
the catchment of the Ganale Dawa. By 1976, Agere Mariam should be connected to
Addis Ababa and to Kenya by a fast all-weather road.
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Landform and soils
The plain has a mean elevation of about 1 800 m. It is moderately dissected, with an
undulating local relief varying between 10 m and 70 m. Agere Mariam town (at 1 920
m altitude) is sited on one of the higher ridges. Some valley bottoms descend to 1 600
m. The interfluves are gently to moderately convex in form, and separated by broad
valleys with seasonally poorly drained alluvium. This dissected Tertiary lava plain is
generally underlain by basalt, which has weathered to form deep slightly acid (around
pH 6) light clays and clay loams on all but the steeper slopes, where the basalt usually
outcrops. On lower slopes receiving lateral drainage, somewhat calcareous black
montmorillonitic clays have developed. Basaltic boulders frequently occur on hilltops,
where they may form an almost complete cover. Indeed, the occurrence of these
boulder and stony outcrops constitutes a major physical limitation to agricultural
development. The hillsides generally slope between 4° and 10°, and under cultivation,
may locally require bench terracing.
The predominant well drained, dark reddish brown clay loam has a good profile
structure in which plants can root deeply, though it apparently has a lower moistureholding capacity than is usual in soil of this texture. The topsoil shows a slight tendency to cap following heavy rain. The soil is fairly well endowed with nutrients and
organic material, though phosphate tends to be low, and with cultivation, nitrogen
levels may decline rapidly. Isolated ridges of gneiss are associated with red quartzitic
sandy loam and sandy clay loam, of variable depth and low moisture-holding capacity.
Climate and Ecology
The rainfall is bimodal, although its distribution is erratic, and the start of each rainy
season is highly irregular. The first rains (March-June, with an average of 420 mm at
Agere Mariam) being heavier and of longer duration that the second rains (SeptemberNovember, with 290 mm). The average annual rainfall at Agere Mariam (890 mm)
may represent about the highest rainfall in the area, judging from the vegetation in
the immediate vicinity of the town. Certainly rainfall declines both to the south and
west of Agere Mariam, and 15 km south-west the annual rainfall may well not exceed
750 mm.
Most of the area is covered by short grass, with tall patches of Hyparrhenia spp. and
Themeda triandra. Combretum molle is the most characteristic of the low trees which
are scattered across the plain; Balanites aegyptiaca and Olea africana are also common,
with Acacia seyal var. seyal on less well drained sites. Semi-evergreen thicket of Euclea,
Carissa, Rhus, Olea, Dodonaea, Acokanthera and Maytenus occur locally, especially
on termitaria. There are only very minor areas of woodland, and apart from the
termite mounds, costs of land clearing would be low.
LAND USE
Only a small proportion of the area is cultivated, the remainder being seasonally
grazed. Grazing pressure may be severe, with localised erosion. Cultivation tends to
be concentrated close to sources of domestic water, and occupies an extensive area
around Agere Mariam town. Indeed the main reason why so little of the land has
been cultivated is the lack of domestic water. Some attempt has been made to create
surface ponds by damming occasional streams, but during the exceptional 1973 dry
season all were reported to have dried up. Livestock occur in large numbers close to
water holes; in the dry months graziers migrate to the wetter highlands. Major crops
are wheat, tef, haricot beans and maize. Subsidiary crops include castor, linseed,
sesame, pulses, cotton, red pepper, black pepper and tomato. Yields of castor, cotton,
sesame and tomato appear to be very low. Chickpea can be grown during the JulySeptember dry season. Haricot beans seem remarkably disease-free, but they suffer
from weed competition.
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Much of the land (estimated at some 40 000 ha) is reputed to belong to the government, though claims made in this respect by the local Land Reform office were
disputed by smallholders near Agere Mariam. Some 4 000 ha had been allocated to
retired army officers by June 1973 some of whom have subsequently disposed of
their title.
RECOMMENDATIONS
It is suggested that parts of the Agere Mariam Plain should be considered for rainfed
settlement. Initially, surveys to assess the land ownership, the soils and the availability
of domestic water supplies, should be undertaken, but these should be limited in
extent to Ecoclimatic Zone 2 (Map 1). Terms of reference for a feasibility study to
determine suitability for settlement are outlined in Appendix 3.
It would first be necessary to evaluate current land use including grazing, define the
unutilised land areas and assess the numbers of people who might be displaced.
A survey of land ownership would subsequently delineate the area of government
land. Following this, the soils within selected areas of government land should be
investigated, classified and mapped at 1:50 000, giving priority to the soilwaterholding capacity. Finally, within those localities with reasonably extensive areas of
deep well drained soil, it will be essential to ensure adequate supplies of domestic
water. While the ephemeral nature of the streams, associated with rapid infiltration
and low levels of runoff, do not appear promising for the development of surface
water supplies, prospects for groundwater seem reasonably good especially in areas of
low-lying alluvium. One borehole sited about 1 km west of Agere Mariam is reported
to be yielding 80 l/min, with a 3-to 4-m drawdown from static level the year round.
This water was located within the surface 8 m. A well on the ridge at Agere Mariam
also yields water suitable for domestic consumption, though from a greater depth.
Investigations would include analysis of all data on existing and trial wells followed by
an exploratory drilling programme with pump testing to determine reliable yields.
If the area proposed for settlement were to extend south of a line east-west through
Finchawa (some 15 km south of Agere Mariam), it could clash seriously with the
Livestock and Meat Board's Southern Rangelands Project. It is proposed therefore
that close co-ordination be developed with the LMB during settlement planning. Of
the area available, possibly up to 10 000 ha may prove suitable for settlement. It is
suggested that the settlement economy could be based on haricot beans, production
to be concentrated exclusively on the exportable white haricot of canning quality
(see Part 4; Pulses). Suitable varieties may include Ethiopia 10, Tengeru 16 and
Mexican 142, each of which, showing marked resistance to rust, has given yields
exceeding 30 q/ha on favourable sites elsewhere in the Rift Valley. The growing
season may prove to be about 110 days. The development of new settlement should
however be preceded by, and run concurrently with, agronomic experimentation on
crops of likely importance, with emphasis on haricot beans. Many standard agronomic
practices have already been determined at the Awassa Research Station, and local
trials should give priority to defining the local optimum date of sowing. Only trials
can decide whether beans can be grown on either rain, but the first rains appear to be
the more suitable (in contrast to practice further north, where optimum planting is
sometime in June or July). Bean seed is currently expensive, Ethiopia 10 costing
S 70/q (1973). A shortage of seed could develop, and in due course consideration
would need to be given to bulking seed within the settlement. Early investigation
would also be required to assess the need for bean drying and storage facilities. Because of the risk of disease, and the danger of bean fly infestation, it will be essential
to practise an effective rotation. Undoubtedly wheat, maize and tef can be grown as
major crops. Other promising crops include rape, linseed, red peppers and lentil.
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It is believed that holdings of 5 ha could provide adequate income levels. There is
therefore a prospect of settling up to 2 000 families. It cannot be urged too strongly,
however, that the Ministry of Land Reform reverse its policy of allocating large
parcels of land (usually of 40 ha) to individuals, many of whom are unsuited to farming, very few of whom actually make use of the land, and the vast majority of whom
are absentee owners. This project has already made representations to the Ministry
along these lines.
In conjunction with the settlements, it will be necessary to construct a pattern of
feeder roads. It is suggested that the road between Agere Mariam and Soyamo, the
woreda capital, should be upgraded.
It is further proposed that a minimum package extension programme be established
in the Agere Mariam area.

Upper Sagan Valley
The Upper Sagan Valley is defined as that part of the Sagan valley between the
Yavello-Conso road bridge and the Sagan River gorge through the Gartirra Hills. The
valley, although incised in its northern part, broadens southwards and contains within
it land that could prove suitable for limited agricultural development or range improvements. The area h astride latitude 5°30'N and hence falls between the Southern
Rangelands (to the south) and the Central Highlands. Being surrounded by high
mountains, the upper valley is isolated and its only inhabitants comprise an estimated
300 people of the Guji tribe who raise cattle and cultivate small patches of sorghum
near the river.
ENVIRONMENT
Landform
After emerging from Lake Chamo, and crossing the southern end of the Nachisar
Plain, the Sagan passes through a steep-sided gorge in a southerly direction. For the
first 12 km the river is constrained in the bottom of the gorge, but below this the
upper valley widens slightly and there is a narrow f loodplain. After a further 15 km
the valley broadens out, and throughout the remaining 50 km to the road bridge
maintains a width of between 5 and 12 km. Much of this latter part of the valley
comprises sloping alluvial fans deposited by streams flowing off the Amaro Mountains
to the east and the Gomide Hills to the west. The river itself flows across a slightly
undulating floodplain which, although narrow in the north, broadens southwards t o
attain a maximum width of 5 km. A t the widest part of the floodplain, a decrease in
gradient has allowed the development of extensive swamps. To the south, the seasonal
Gato and Adei rivers enter the Sagan Valley across broad f ans. The major land units
of the Upper Sagan Valley are shown on Text Map 12.
Climate and Ecology
In the north, where the Sagan flows through the Gartirra Hills, the annual rainfall is
estimated at around 800 mm, with two well marked rainfall peaks, in April and in
September. The natural vegetation on the well drained hillslopes is HyparrheniaCombretum wooded grassland, representative of Ecoclimatic Zone 2. The floodplain
itself is tall grassland, with Acacia albida and A. polyacantha, and a dense undergrowth including Achyranthes aspera, Abutilon sp.. Ricinus communis and
Saccharum sp. fringing the Sagan.
Where, however, the valley broadens out, it lies within the rainshadow cast by the
Amaro Mountains, and the average annual rainfall (deduced from the vegetation) is
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unlikely to exceed 600 mm (Ecoclimatic Zone 4). On well drained sites, open AcaciaCadaba bushland occurs, dominated by Acacia tortilis, A. Senegal, A. reficiens and
Cadaba farinosa. On the fans, thickets of Acacia mellifera and A. nubica tend to
develop, or on the lower fans of the Adei, and locally elsewhere on brown clays,
thickets of Salvadora persica. Lower-lying seasonally poorly drained clays carry
a good grass cover of Cenchrus ciliaris, Sporobolus helvolus or Lintonia nutans, with
scattered Acacia seyal. These areas could support a relatively high stocking rate, were
tsetse to be eliminated.

Soils
The soils of the Upper Sagan Valley are variable in composition, mostly having been
formed on material deposited by rivers. On the northern floodplain the soils generally
comprise deep free-draining brown sandy loams and loams, interlayered with coarser
material. Further south, where the floodplain widens out, mottled brown loams occur
near the river, with areas of dark brown clay away from the river. Soils on the fans
exhibit considerable variation, with textures ranging from silty clay loam to loamy
sand. Generally, the alluvial fans become coarser in texture and lighter in colour away
from the floodplain and towards the valley sides, where localised gullying occurs.
The soils are generally well supplied with plant nutrients. pH is high throughout, but
does not indicate a high free carbonate content. Where free carbonate is found, the
level is normally only between 1 and 2%, and the pH of the sample is marginally
higher than elsewhere. Levels of organic carbon and nitrogen in most topsoils are
rather low, with the exception of the soils on the floodplain, where the vegetation
cover is more luxuriant. Electrical conductivity is almost invariably low, indicating
a lack of salinity. The soils have a high capacity for holding plant nutrients and it is
possible that many of the exchange sites are on micas in the silt fraction. The
exchange complex is usually saturated; both exchangeable calcium and magnesium are
high, and exchangeable potassium is outstandingly high in most surface samples.
Levels of exchangeable sodium are generally low, but occasional subsoil layers on the
floodplain have exchangeable sodium percentages exceeding 15 and it is probable that
some alkali accumulation is taking place in silt loam horizons overlying impermeable
clay. Available phosphate is fairly high in most surface samples but low in the subsoil,
although soil phosphate reserves are high throughout.
The Upper Sagan Valley has been subdivided into five land units as shown on Text
Map 12. Of these, units 3 to 5 constitute the flatter areas of the valley floor.
1.

Hill Lands
The valley is flanked by the highlands of the Amaro Mountains and the Gomide
Hills to the east and west respectively. Isolated faulted hill remnants occur
within the valley and sometimes cause the river to pond and form swamps. These
hills are mostly formed of basement rocks and have shallow stony soils.

2.

Lateral Fans
Much of the area of the Upper Sagan Valley comprises gently sloping fans. These
border the hill masses and have been formed from material deposited by intermittently-flowing streams originating in the hills. Both the Adei and the Gato
tributaries flow into the Sagan Valley across extensive fans; here in consequence
the floodplain is restricted. The materials on the fans are derived from basement
rocks and become coarser in texture away from the river. Soils vary from clay
loams on the more level areas at the foot of the fans, to sandy loams, often with
gravelly layers, on the more undulating land towards the hills. The slopes would
preclude irrigation on all but a few of the more level sites bordering the floodplain. Nevertheless, there is scope for diverting and spreading floodwater across
certain of the larger fans. Indeed, this is already done by several farmers of the
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Conso tribe irrigating sorghum near the point where the Gato River enters the
valley.
Levees
Areas of natural levee comprise a significant part of the valley floor; their
distribution is shown on Text Map 12. These deposits coincide with earlier
courses of the Sagan and, in the north, several old river channels are associated
with levee deposits. These channels are of sufficient size and frequency t o render
irrigation impracticable where they occur. Nevertheless, the topography could
prove suitable for local pump irrigation on an area of up to 1 300 ha, west of the
main area of swamp and also downstream immediately to the east of the road
bridge (see Text Map 12). The soils are predominantly pale brown and contain
a high proportion of silt. Topsoils are mostly loam or silt loam while subsoils are
variable, comprising layers of fine and coarse material. Soil surface compaction,
together with the presence of only slowly permeable fine-textured layers in the
subsoil, ensure a moderately slow infiltration rate (14 mm/hour).
Locally, however, and particularly west of the swamps, almost pure stands of
Acacia seyal var. fistula occur; here the topsoil comprises a darker and heaviertextured clay loam. A relatively rapid soil infiltration rate on these sites of 27
mm/hour, with an accumulated intake of over 800 mm of water in 12 hours, is
attributed to better surface structure and more numerous subsurface roots.
Clay Plains
These mainly occur east of the Yavello-Conso road bridge in association with,
but at a slightly lower elevation than, areas of levee. The soils consist predominantly of rather alkaline dark brown cracking clay. In areas near the river, layers
of yellowish brown sandy loam and clay loam may occur in the profile. There
are indications that these clays may be waterlogged for part of the year.
Although one farmer is irrigating about 5 ha of maize and peppers, it is considered that problems of drainage would preclude any large-scale irrigation development.
Floodplain
The Sagan floodplain (see Text Map 12) is most extensive north of the Gato and
Adei confluences, where the river is incised between 2 and 4 m. The soils are
essentially similar to those on the levees but often have a thin organic topsoil
resulting from the denser vegetation cover. Proportions of silt are high, and
variable fine and coarse-textured layers are common in the subsoil. Proportions
of clay in the topsoil, especially near the swamps, tend to be higher than in the
levee soils, and the topsoil structure is better developed. The infiltration rate at
one site was measured as 29 mm/hour. Where it flanks areas of swamp, the plain
tends to be partially flooded in the wet season. About 400 ha of the floodplain
near the Sagan could be topographically suited to gravity irrigation, and a further
2 000 ha might prove suitable if problems of seasonal inundation were overcoma
Another 600 ha, to the west and south of the main area of swamp, might be
commanded from a canal along the adjacent levees.
Swamps occupy an area of about 300 ha, mainly in the vicinity of three small
hills in the centre of the valley; they mostly dry up each dry season. Here the
dominant soil is a black organic silt overlying silt loam. It is not envisaged that
the swamps would be reclaimed in the foreseeable future.

Hydrology
Although it periodically dries up, the Sagan has the most extensive catchment of any
river in the Southern Rift Valley. The flow is principally derived from tributaries
draining the western flank of the Amaro Mountains. Between 1965 and 1974, overflow from Lake Chamo also contributed to the Sagan. In March 1973 the dry season
flow measured in the Sagan at the Yavello-Conso road bridge was 3.2 m 3 /s. In April
of the same year it was estimated that the volume of water then flowing out of Lake
Chamo was 10 m 3 /s. The flow in the upper valley in August 1973 was estimated t o be
about 30 m 3 /s, of which approximately two thirds appeared to be derived from
Chamo, the remainder entering the Sagan from the east side of the valley along the
Sermale and Gaio tributaries.
The overflow of the Sagan River from Lake Chamo functions as a fixed crested weir,
the volume of overflow being related to the head of water above the sill. The overflow is highly variable, only a minor variation in lake level leading to a substantial
change in discharge. From the available evidence, it appeared that, in 1973, the Sagan
had a flow of at least 3 m 3 /s in the dry season and considerably more than this for
much of the year. However, the salinity of Lake Chamo (electrical conductivity 1 100
to 1 300 jumhos/cm) adversely affected the quality of water, particularly during dry
season low flows. In March 1973, the salinity in the river at the road bridge corresponded with that of Lake Chamo but, by November, salinity was substantially less
(electrical conductivity: 750 jumhos/cm) due to dilution by water from the Amaro
Mountains. Analyses of Sagan River water samples have been presented in Table 6
(Part 3).
The history of major and rapid fluctuations in the level of Lake Chamo with consequent effects on the flow of the Sagan River poses serious problems. The Sagan was
apparently periodically dry for several decades earlier this century and only flowed
perennially between 1965 and 1974. By March 1975, the entire Sagan River system
was again reported to be dry. It must be concluded that, since it is impossible to
predict the future levels of Lake Chamo, until both the wet season discharge from the
Amaro Mountainsand the reliability of the Lake Chamo overflow are more precisely
determined, any development of irrigation in the Sagan Valley must involve a high
and unacceptable level of risk. In January 1974, an automatic water level recorder
was established by the project on the Sagan beside the Conso-Yavello road bridge, and
discharge measurements made from the bridge can now be related to stage records.
LAND USE
For the most part, the Upper Sagan Valley is rangeland, used seasonally by nomadic
Guji who may also locally cultivate small plots of sorghum. The southern part is
especially arid, though there is one partially mechanised, non-irrigated farm close to
the Sagan a few kilometres upstream from the road bridge and well within Ecoclimatic Zone 4. This is situated on brown clay and grows maize and sorghum. As a general
rule, however, it is considered that rainfed agriculture should be restricted to the
northern reaches of the Upper Sagan Valley, where there are about 1 000 ha of suitable land on the floodplain. Settlement has recently taken place on about half this
available area, despite the poor access. Sorghum is grown and the abundant wild
castor is also cropped. There is little doubt that spontaneous settlement will continue
in this area until all available land has been occupied.
There has also recently been a spontaneous development of small irrigated plots along
the Sagan, both in the upper reaches where flood irrigation and local river d iversion
are practised on the inner bends of the river meanders in order to irrigate sorghum,
and also just downstream of the Yavello-Conso road bridge where trees have been
felled across the river so as t o divert water onto the floodplain for the irrigation of
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maize. On the clay plains upstream of this road bridge, a 5 ha plot is irrigated by
a small pump.
Land Tenure
Nominally, the entire Upper Sagan Valley is government-owned (yemengest meret)
and up to January 1974 none of this land had been allocated. Traditionally, however,
the semi-nomadic Guji have used the valley as seasonal grazing; they have semi-permanent dwellings and often cultivate sorghum nearby. Consequently, the Gujis consider
that they have a prior claim to land in the Sagan Valley; indeed, it is crucial to the
maintenance of their present way of life, and any developments in the valley would
need to accommodate their interests.
RECOMMENDATIONS
Developments proposed for the Upper Sagan Valley will be constrained by the following factors:
1.

Inaccessibility and absence of roads

2.

Endemic trypanosomiasis and malaria

3.

Lack of market outlets

4.

Low and unreliable rainfall

5.

The salinity and alkalinity of the Sagan River water

6.

The unreliability of the flows in the Sagan River

7.

Uneven topography and locally dense bush cover

In view of the unreliable nature of the rainfall, it is considered unlikely that formal
settlement based on rainfed agriculture would succeed, although there would still
appear to be some 500 ha of land suitable for settlement in the uppermost part of the
valley (immediately north of Text Map 12).
The prevailing aridity naturally leads to consideration of the potential for irrigation.
The suitability of the land for irrigation can only be judged in relation to the quality
of water which may be applied. The salinity and alkalinity levels are such (C 3 S2 on
the USDA classification - 1954) that use of this water should really be restricted to
coarser-textured soils with good permeability and adequate drainage, i.e. irrigation
should be confined to the levees and the lighter-textured floodplain soils.
Table 30 indicates the areas which, from the point of view of topography, could
relatively easily be commanded from the Sagan. This, however, discounts the high risk
of the Sagan drying up for significant periods during the dry season, should Lake
Chamo maintain the low levels which were normal in earlier decades. Nevertheless,
even in the event of a continuation of more arid conditions, there would still be water
in the river for supplementary irrigation during the twice-yearly wet seasons. On
balance, it is concluded that limited small-scale irrigation development could be
justified in this area, but only provided the associated costs can be kept to a minimum
and do not require to be sustained by continuous and intensive systems of cropping.
With rapidly increasing running costs for diesel-pump irrigation (in 1974 these already
exceeded $ 300/ha per year) and inevitably high costs for land preparation, canal
structures and road construction, it is most unlikely that these conditions could be
met. Moreover, even when an access road had been constructed, transport costs to
and from the Sagan River would be very high (probably of the order of S 25/q (at
1974 prices) from Addis Ababa). The most suitable cash crop to be grown would be
cotton which, by nature of its bulk, would necessarily incur particularly high unit
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transport costs. In addition, the isolation of the area would necessitate the cultivation
on a large scale of subsistence crops, which would be unlikely to cover the cost of
irrigation. Finally, the problems of administering such a remote and comparitively
small scheme would be very considerable.
TABLE 30

Potentially irrigable areas in the Upper Sagan Valley

Land Unit

Area irrigable
by gravity
(ha)

Levees

Area irrigable
by pumping
(ha)

Total
(ha)

1 300

1 300

Floodplain

350

250

600

Total

350

1 550

1 900

Nevertheless, the area is considered worthy of further monitoring so that indications
can be provided as t o the reliability of the flow in the Sagan. To this end it is proposed that regular discharge measurements should be made at the Conso-Yavello road
bridge in order t o refine the stage/discharge relationship. In addition, a regular check
should be made of salinity at this site to assess irrigation suitability. It would also be
valuable for a set of thermometers and an evaporation pan t o be installed at the
Gottera raingauge station when a permanent observer can be found.
Before irrigation were t o be implemented, detailed soil and topographic surveys would
be required and consideration could also be given to agronomic trials with irrigation
on a representative site. In the event of an irrigation scheme actually being proposed,
the road from Arba Minch to the Upper Sagan Valley, by way of the Gomide Hills
and Sagan Village, should be completed, with extensions north along the Sagan floodplain and south as far as the Yavello-Conso road.
It is further proposed that an investigation should be mounted to assess the prospects
for water-spreading across the alluvial fans along the lower reaches of the Gato River,
with a view t o range improvement. Consideration should also be given t o the general
development of the range in conjunction with the proposals for the Southern
Rangelands.

Chew Bahir Valley
This local development area comprises much of the lower valley of the Woitu River
south of 5° 30'N, and the terminal lake Chew Bahir (also known as 'Lake Stephanie')
into which the Woitu flows (Text Map 13); it forms part of the Southern Rangelands.
The development area has been defined as such because the aridity of the climate,
combined with population pressure and a tradition of nomadic pastoralism amongst
the local tribes, is increasingly the cause of periodic shortages of grazing and even
famine, with consequent migration and civil strife. This is an area which, because of
its inaccessibility, might be accorded a low priority for development but for the
serious food deficit, on account of which it needs to be considered for immediate
assistance.
ENVIRONMENT
Landform
The Chew Bahir Basin, constituting the southernmost part of the Ethiopian Rift
Valley system, extends northwards from the Kenya border for about 100 km before
it is attenuated by faulted ridges. It attains a maximum width of 40 km in the vicinity
of Chew Bahir. The elevation of this lake is approximately 520m while the highlands
bordering the Rift Valley to the east and west rise to over 1 500 m. The Chew Bahir
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Basin exhibits large-scale faulting being offset westward from the main Ethiopian Rift
Valley. There is evidence that the floor of the valley is being tilted slightly westwards
and contemporary earth tremors are indicative of considerable tectonic instability in
the area. The massive scarps forming the sides of the valley are composed mainly of
old basement rocks and at their foot large colateral fans have accumulated. The Woitu
River has deposited a floodplain in the centre of the valley. Between this plain and the
fans, seasonally flooded basins are juxtaposed with higher-lying levees along former
river channels. The levees are well developed in the vicinity of Arbore settlement and
near Lake Birale (see Text Map 13).
Climate
The entire Chew Bahir Valley lies within Ecoclimatic Zone 4. Annual rainfall is
everywhere less than 600 mm and decreases in a southerly direction to possibly under
300 mm on the Kenya border. Rainfall is higher on the surrounding hills and may
attain a maximum of about 1 000 mm on the highest parts of the Hamar Range to the
west. The rainfall pattern is typically bimodal, though unreliable, with peak falls in
March/April and again during October/November. A t other times of the year it is
arid and over several months rainfall may be negligible.
Average temperatures are high throughout the year, reflecting the relatively low altitude of the valley. The probable annual variation in daily mean temperature is between about 25° C (July/August) and 28° C (January to March). Relative humidity
remains low throughout the year and evaporation rates high. Potential annual evaporation along the Kenya border (Woodhead, 1968) averages about 2 600 mm, and in
every month exceeds 200 mm.
Hydrology
The Woitu, with its main tributaries the Bala and Dancha, drains the northern and
western parts of the catchment and flows down the centre of the Rift Valley, while
the Sagan, with its origins in the Amaro Mountains and Lake Chamo, drains the
eastern catchment, only joining the Woitu some 50 km north of Chew Bahir. Below
the confluence, the combined waters of the Sagan and Woitu are known as the Galana
Du lei and generally terminate in a swampy delta before actually reaching the lake.
During the dry seasons (June-September and December-March) the discharge of the
Woitu is very low and on occasions the entire flow may be diverted for irrigation
before reaching the Sagan confluence. After heavy rain to the north of the valley, very
high discharges may occur over relatively short periods, and the slight channel gradient allows considerable flooding. The two most extensive areas subject t o flooding
are the Birale Basin in the north-west and the Tula Basin south of Arbore. The
discharge of the Sagan is principally dependent on heavy seasonal runoff from the
western side of the Amaro Mountains. This may be supplemented by periodic outflow from Lake Chamo which, between 1965 and 1974, ensured a significant base
flow in the dry season (estimated at about 3 m 3 /s).
Chew Bahir is subject to substantial changes in area as a result of these variations in
river discharge. In 1973, the lake occupied about 250 k m 2 . Because there is no outlet,
all water entering the lake is lost by evaporation. Over the past century, Chew Bahir
has varied from swamp to shallow open water, with a maximum recorded depth of
7.5 m and a surface area of up to 2 000 k m 2 . The history of these fluctuations has
been documented by Zavattari (1942) and Butzer (1971). Until 1897 the lake
covered a considerable area, but by 1900 it was reported to be completely dry. In the
middle 1960's it was once again transformed into a lake, this apparently coinciding
with operation of the Lake Chamo overflow.
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The water of the Sagan River being somewhat saline and alkaline for much of the
year, is unsuitable for irrigation, except on free draining levee and fan soils or during
the wet season. The Woitu is, by contrast, non-saline and can be used for irrigation
throughout the year. Downstream of the Sagan-Woitu confluence there is some danger
of salt accumulation should the water be used for irrigation. The water of Chew
Bahir is so highly saline that it cannot be used either for irrigation or for domestic,
purposes.
Soils
The soils of the Chew Bahir Valley vary according to the nature of the soil-forming
parent material and the incidence of seasonal flooding. They tend to be alkaline,
particularly in flooded areas or on salt flats. Although the soils are low in organic
matter, plant nutrients are generally in good supply but only on the salt flats are high
levels of electrolyte and exchangeable sodium likely to affect plant growth adversely.
The distribution of the main soil associations is shown on Text Map 13.
On the floodplain, dark brown silty clay loam and silty clay topsoils overlie variable
silty material with narrow bands of sand and clay. Generally these soils are moderately well drained, although seasonal flooding has caused some subsoil mottling. Both
the Tsamai and the Arbore divert floodwater onto these soils and grow sorghum and
other crops on residual moisture after the water has receded.
Seasonally flooded basins occupy much of the floor of the valley, particularly to the
south and east of Arbore and near Lake Birale, into which the waters of the Woitu
and Galana Dulei rivers periodically overflow, following heavy rainfall in the
mountains to the north. Dark clays and silty clays predominate, often with mottling
indicative of seasonal waterlogging. Towards Chew Bahir subsoils contain accumulations of salts. The soils of the basins are locally called 'black soils'; the indigenes
prefer to leave these areas uncultivated in favour of the lighter-textured soils of the
fans and levees along the margins of the basins.
Soils on the levees, although coarser-textured than those on the floodplain, contain
appreciable amounts of silt. Topsoils are generally brown loams and silt loams. Subsoils vary in texture between loamy sand and sandy clay loam. These 'white soils' are
well drained and are the most preferred by the Arbore and the Tsamai for irrigation
whenever floodwaters reach them, even though salt may accumulate locally in the
surface horizons.
The lateral fans are not cultivated except on the lowest slopes. Here the Hamar and
the Tsamai grow sorghum along the maximum extent of seasonal flooding. The fans
comprise brown loamy sand to sandy loam overlying heavier-textured yellowish
brown subsoil; these soils lack fertility, and coarse particles of basement material and
quartz are common.
South of Chew Bahir, salt flats are extensive. The associated soils are devoid of
vegetation, are highly alkaline and have no agricultural potential. Such areas have
been periodically covered by the lake.
LAND USE
Land use practices are constrained by the low and unreliable rainfall and the generally
arid conditions. As in most of the Southern Rangelands within Ecoclimatic Zone 4,
the harsh environment virtually precludes cropping other than with irrigation, the
valley is relatively sparsely populated and many people live almost entirely outside
the money economy. Virtually the entire income, such as it is, derives from livestock,
primarily cattle and goats. Dry season grazing and watering points are largely restrict-
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ed to areas close to the major rivers. The natural vegetation, comprising mostly
xerophytic shrub grassland, has been described in Part 5 (Southern Rangelands). The
grass cover is generally sparse with a high proportion of ephemeral annual species.
South of Chew Bahir, the floor of the valley is virtually devoid of vegetation. In
contrast, the Galana Dulei delta is covered in dense sedge and, upstream, the banks of
that river and its main tributaries support relatively dense riparian forest with a wide
range of trees and bushes. On the areas with xerophytic vegetation, the average carrying capacity is extremely low, at less than one livestock unit per 50 ha.
Within the restrictions imposed by the prevailing aridity, the type of livelihood that is
derived from the land follows the traditional practice of the several tribes that inhabit
the valley. The tribal groupings are complex, and intertribal friction imposes a serious
constraint to development. The distribution of the six main tribes, the Hamar, Arbore,
Tsamai, Conso, Karmit and Borana, is broadly indicated on Text Map 13. Except for
the Tsamai and the Conso, these people are basically pastoral. Their diet, mainly
blood, milk, sheep and goat meat, is supplemented by sorghum and wild plants. The
Tsamai and Conso are sedentary with smaller herds; their diet is based on sorghum,
surplus grain being traded with the pastoralists for livestock. Towards the north of
the valley, maize cultivation occurs sporadically.
North of Arbore, a substantial proportion of the Woitu River flow is diverted by the
Tsamai towards Lake Birale by simply excavating old flood channels. The Woitu is
partially blocked by trees felled at strategic points, and use is made of the fall of
about 25 m towards Lake Birale. This water is diverted over a wide area for irrigation
along the margins of the extensive levees between the river and the lake. At many
points along the river as far as the Sagan - Woitu confluence, water is diverted onto
the floodplain during periods of high discharge. It should be noted however, that this
irrigation is only seasonal since the Tsamai have no means of raising water at other
times of the year. South of the Sagan - Woitu confluence, old flood channels occur
on either side of the river and there generally appears to be a slight gradient away
from the river towards the foot of the fans forming the valley margins. Close to
Arbore Village several flood channels are used by the Arbore to lead floodwaters into
the Tula Basin.
The Hamar traditionally occupy the high plateau areas to the west of the valley.
However, pressure of population has forced them to venture onto the fans west and
north-west of Chew Bahir so as to irrigate sorghum on the floodwaters of the Galana
Dulei, in co-operation with the Arbore. Until recently, the Hamar and Arbore had
co-existed peacefully but, in the last few years, conflict between the two tribes
reached such proportions that most of the Arbore, a relatively small tribe, now either
live under police protection or have migrated to the east of the Galana Dulei..This
conflict is essentially due to increasing population and the social stress associated with
deteriorating environmental conditions. In particular, it appears that the flooding of
the Dulei may be less extensive than formerly, and much of the available water is
taken by the Arbore and Tsamai before it can reach the westernmost basins on whose
edges the Hamar farm.
The tribes inhabiting the eastern side of the valley have not used flood irrigation to
any extent. Indeed, the Borana and the Karmit only venture into the valley to water
and graze cattle, where they are then at risk from Hamar raiding parties. Increased
pressure on land in the Conso highlands has caused the Conso to migrate westwards
into the Chew Bahir Basin as far as the extensive fans north of the Sagan-Woitu
confluence. It can be assumed that this movement will continue and that sooner or
later the Conso may themselves seek to divert water for irrigation.
Despite the well-armed human population and the pressure from livestock with
consequent deterioration of the grazing and decrease in stock-carrying capacity,
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considerable numbers of wildlife still remain. Grevy's zebra, oryx and Grant's gazelle
are most prominent, and Bolton (1970) has suggested that Grevy's zebra can be seen
in greater numbers around Chew Bahir than elsewhere in Ethiopia. Of the larger
mammals, Bolton also recorded gerenuk, waterbuck, bushbuck, klipspringer, lesser
kudu, warthog, baboon, colobus and vervet monkey, jackal, hyaena, lion and leopard.
Lesser flamingo occur in flocks of several thousand, and crocodile can be found in the
Galana Dulei and its tributaries.
RECOMMENDATIONS
Chew Bahir Rehabilitation
Given the apparently deteriorating ecological conditions and declining fertility in the
surrounding highlands, more rational exploitation of the existing natural resources in
the valley could both reduce intertribal friction and lessen the incidence of serious
food shortages. Over the past fifty years or so there has been a gradual diminution in
the authority of the tribal elders, with a consequent decline in intratribal cohesion
and increasing social fragmentation. With growing internal and external pressures,
a laissez-faire attitude to the area may only exacerbate these trends. Without
a constructive approach to development, it is conceivable that competition for scarce
resources could even cause open warfare. This would be costly for the government to
control and could cause irreparable damage to the tribes.
Although statistics are lacking, there can be no doubt that overpopulation is at the
root of the problem. Since it is inconceivable for the local people to be moved out of
the area in any significant numbers, it is clear that the solution to the problem must
come from within. Basic to any solution must be two closely related objectives, (a)
the promotion of peace, and (b) the raising of food production, either by intensifying
cultivation techniques or by extending cultivation into new areas. In the past, some
tribes, particularly the Hamar, have lacked sufficient grain and in recent years (1966,
1972 and 1974) have increasingly been forced t o rely on famine relief supplied by
the central government. In this situation it must be realised that there is no solution
by which all the people can continue in their traditional way of life. Yet changes in
this way of life will need to be introduced gradually and with care; any education or
technical training will be a long-term process. In the meantime technical leadership
must come from outside the area.
The location of the valley, its inaccessibility and its distance from major centres like
Arba Minch and Yavello, combined with its relatively low potential, preclude a
development strategy based on major investment. Indeed the nature and scale of any
successful development must, at least in the short-term, be closely geared to the human resources and the available local infrastructure. Hence the development strategy
proposed below is based on improvements t o , and extension of, the present systems
of irrigated agriculture employing relatively simple techniques and a minimum of
imported materials. The promotion of this strategy should, it is proposed, be in the
hands of a local 'development cadre', comprising a minimum of two community
development workers and one irrigation engineer based in the area and operating on
a full-time basis, together with an agronomist who would visit the area periodically
(possibly from Arba Minch) and a livestock specialist who would advise on ways of
putting necessary range improvements into practice. It is suggested that this
development cadre should operate under the auspices of the Ministry of National
Community Development (MNCD). The objectives and functions of this cadre are set
out below. It goes without saying that the members of the cadre would need to
operate in close liaison with all existing local government agencies and with awraja
and woreda representatives.
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The irrigation engineer would be responsible for determining necessary improvements
to existing irrigation areas, and for designing and implementing the irrigation of any
new areas to be developed (proposals below). Moreover, he would design any necessary regulating structures. In addition he should be responsible for gauging the flow of
the Galana Dulei and for introducing into the valley a simple network of raingauges.
The function of the community development workers (who may be graduates of the
MNCD Training Centre in Awassa) is to translate into action the recommendations of
the irrigation engineer: e.g. organisation of labour teams and allocation of newly
irrigated areas. These workers would also be responsible for establishing permanent
settlements and associated facilities in the areas into which new irrigation will be
introduced, since such settlements should provide opportunities for the successful
establishment of basic schooling, better medical care, birth control clinics, and
agricultural and mechanical training.
The agronomist would visit the area periodically to advise on crop cultivation and
irrigation. He should, moreover, initiate and supervise local trials on the optimum
sowing dates and suitable varieties of sorghum. Since livestock are of such importance,
it is recommended that an initial study be made by a range specialist in order to
define the extent of the problem, and in particular to specify:
1.

The number of stock units needed per family for subsistence

2.

The current numbers of livestock in relation to the present carrying capacity

3.

The optimum combination of domestic species and overall stocking levels

4.

The means by which surplus immatures could be sold out of the valley

Following this study, a range officer should be posted permanently to the valley,
with a view to implementing the recommendations of the range specialist; organising
the marketing of culls and immatures, possibly in conjunction with the LMB/FAO
Stock Routes, a branch of which it is proposed should extend as far as Tertale (about
60 km to the east); introducing veterinary facilities and, in the longer term, advising
on tsetse control; and generally upgrading local standards of animal husbandry,
including the provision of supplementary grazing by means of flood irrigation.
Rough estimates of the cost of funding such a development cadre over its first two
years in operation amount to some S 350 000, including salaries, administrative
overheads, two Land Rovers, fuel, accommodation, improved tools and seed. The
benefits in the long term will not be easy to quantify but should be considerable,
including the elimination of famine relief, a reduction jn intertribal friction and the
gradual integration of the people of the Chew Bahir Valley into the mainstream of
the national economy.
Irrigation
The raising of agricultural production is dependent on irrigation. The strategy for
irrigation development should be based on:
1.

Improving the efficiency of existing irrigation

2.

Extending irrigated agriculture to currently unproductive areas

North of the Sagan confluence considerable scope exists for improving the methods of
irrigation and hence achieving a more efficient use of water. South of the confluence,
however, the scope for intensive irrigation is limited to free draining soils on the levee
and fan margins and by low irregular flow in the river. The technical problems of
improving the distribution of floodwater within the basins are not great, though it
should be pointed out that any major diversion of river water into the basins might
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result in some permanent inundation and a more rapid accumulation of salt in the
soil. The volume of water entering the basins could be increased by excavating and
enlarging existing flood channels. Reasonable control of the diversion could then be
obtained by placing stoplogs as required at the point of diversion. Year-round irrigation of the basins would necessitate pumping from the river, but this cannot be
recommended due to the cost and the poor water quality during medium and low
flows.
A major constraint in the construction of canals and logdams is the almost total
absence of iron tools; the development cadre will therefore need to provide a large
number of axes, spades, shovels and hoes. It is most unlikely that the introduction of
more sophisticated inputs such as fertilisers and chemicals will prove economic,
since transport costs would be prohibitive.
Approximately 1 000 ha along the Galana Dulei and in the Birale Basin are presently
cultivated, using primitive diversion canals and flood irrigation. It is estimated that an
additional 7 500 to 12 500 ha could be given over to irrigated cultivation. These
irrigable lands occur where fans and levees border floodable basins (Table 31). The
best development prospects are for:
1.

Extension and intensification of sorghum cropping in the Birale Basin by
means of canal and flood irrigation

2.

Fodder production and extension of sorghum cultivation through simple
diversion schemes south of the Sagan-Woitu confluence

T A B L E 31

Irrigable land for early development in the Chew Bahir Valley

Location

Area (ha)

Land type

Irrigation system

Lake Birale Basin

2 500

Floodplain and old levees

Stream diversion and canal
irrigation

Along b o t h banks
of the Galana
Dulei River

5 000
to
10 000

Riparian floodplain, and
edges of old levee

Seasonal f l o o d irrigation in
basins

By extending improved systems of irrigation to the areas listed in Table 3 1 , it should
prove possible to raise the output of the valley from the present, estimated annual
production of some 750 tons of cereal to between 5 000 and 8 000 tons.
Wildlife
The Wildlife Conservation Organisation (WCO) has in its list of projects proposed for
the fourth Five-Year Plan included the creation of a Wildlife Reserve covering an area
of similar extent to that of the Chew Bahir Valley local development area shown on
Map 4. Bolton (1970) pointed out that, with the notable exception of Grevy's zebra,
"Lake Stephanie (Chew Bahir) has little to offer which is not represented elsewhere
in our proposed parks and reserves." In concluding that the Chew Bahir area could
not be regarded as having a high priority either from a conservation viewpoint or from
a financial one, Bolton stated " i n view of our exiguous budget, I do not recommend
that Lake Stephanie be set up as any form of reserve at present."
In view of the area's inaccessibility and the higher priorities for conservation elsewhere, even within the Southern Rift Valley (i.e. Nachisar, Rift Valley Lakes Park
and Mount Abaro, all described in earlier sections), we agree with Bolton. If too many
reserves are declared too soon, the WCO will become so extended as to be unable to
protect any of the reserves.
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In the long term a Wildlife Reserve may be justifiable, but, in view of the severity of
poaching in the area, it is proposed that, once the park in the adjoining Lower Omo
Valley (to the west) has been fully developed, mobile anti-poaching patrols from the
Omo should also operate in the Chew Bahir Valley. Meanwhile, it should be noted
that the area of the proposed WCO Reserve extends far to the north of Arbore and
thus includes lands which are of vital importance for grazing and irrigation. It is
recommended therefore that any Reserve be confined to that area of the Chew Bahir
Valley south of the line of latitude 15 km south of Arbore (i.e. south of around
4°55'N) continuing as far as the Kenya border. A new National Park has been gazetted in Kenya covering part of the northern end of Lake Rudolf. In view of the constant migration of wildlife across the international frontier, it is suggested that consideration might ultimately be given t o the declaration of a joint Lakes Rudolf and
Stephanie Park with contiguous borders in Kenya and in Ethiopia.
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Part 7
Special Development Areas

A t the start of this project, the attention of the team was drawn to two specific catchments within the Southern Rift Valley, which, for technical or political reasons, were
areas of particular concern to the National Water Resources Commission. These are
the Bilate Basin and the Lake Awassa Caldera. Later, Lake Zwai was added to the list
of 'special' areas. All three areas (shown on Map 4) were studied in some detail, and
are each accorded individual treatment in this section.
BILATE BASIN
The Bilate River drains a long relatively narrow catchment to the north of Lake
Abaya. Together with the Gidabo and Galana rivers, the Bilate contributes significantly to lakes Abaya and Chamo and hence, periodically, to flow in the Sagan River. The
Bilate rises within the Gurage Mountains along the western wall of the Rift Valley.
There are two main tributaries: the Guder River which rises near Hosaina and flows
east into the Boyo Swamp, and the Weiru River which flows south to meet the Guder
at the outlet from this swamp so forming the Bilate. The combined flow continues
south for about 160 km before discharging over a delta into Lake Abaya. The major
areas of interest downstream from the Boyo Swamp are shown on Text Map 14. It is
in these areas that the NWRC has expressed concern to rationalise water use and also
identify additional areas for irrigation.
It had previously been reported (Blagojevic, 1967) that up to 50 000 ha could be
irrigated in the Lower Bilate Valley, though it was evident that this assertion had been
based on minimal field investigations. Moreover, the accompanying proposal to
provide much of the water for irrigation by means of tunnel diversion from Lake
Awassa is of doubtful technical and economic feasibility. The area suitable for irrigation is in fact much less than has been suggested, and the development potential is
further limited by the variable nature of the river flow throughout the dry season.
By 1973, some 1 800 ha along the lower reaches were being irrigated and there are
plans for irrigation expansion, notably on the 1 400 ha Tobacco Monopoly estate.
However, because of the seasonal nature of the flow (c.f. Figures 8 and 9), there is
a critical water shortage in the dry season such that direct competition for irrigation
water can be anticipated in the near future. This situation has been exacerbated by
construction of a diversion weir on the Tobacco Monopoly estate which, because of
its key geographic location near the upper end of the Lower Bilate, is now able to
exercise control over water use downstream.
A detailed survey of part of the Bilate Basin was in progress prior to the start of this
project. The British Government was not informed during the pre-project negotiations
of the existence of this separate survey, which is being undertaken by the NWRC. The
NWRC has completed a topographic survey from the Boyo Swamp to south of Alaba
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Colito, with emphasis on the selection of dam sites. The survey will cover the remainder of the basin, after which comprehensive designs are to be drawn up for river
regulation with the main objective of benefiting the irrigated estates on the Lower
Bilate.
ENVIRONMENT
Landform
The two main river systems, those of the Guder and the Weiru, have caused extensive
dissection in the Gurage Mountains such that in many areas the terrain is severely
eroded. As a result, the sediment load in the rivers reaching Boyo is extremely high.
The Boyo Swamp (1 900 m) has been formed by a fault scarp damming the tributaries
of the Bilate. The area of swamp varies. Permanent open water only covers about
3.5 km 2 but the extent of seasonal flooding is estimated at around 80 k m 2 , much of
this latter area being used intensively for grazing in the dry season. Beyond the
confluence of the Guder and Weiru, the fault scarp is breached and the Bilate flows
south across the Colito Plain. The river course as far as Alaba Colito is continuously
incised to a maximum of 40 m into the surrounding plain and the valley sides so
formed are almost completely eroded of topsoil. The plain is mostly cultivated,
though to a lesser extent near the eroded scarps of the Duguna Mountains and the
Mareko Ridge Land Regions which bound the basin on its west and east sides respectively. Throughout this reach, the river maintains a steep gradient over a rocky bed,
with a number of minor waterfalls.
South of Alaba Colito (1 700 m), the river course becomes further incised to a maximum depth of 60 m and several waterfalls occur, the largest of which has a drop of
about 25 m. The surrounding plain is still intensely cultivated, although this decreases
southwards. Fifteen kilometres north of Bilate Tena, the Garache River, a major
perennial tributary, joins the Bilate from the west. The valley broadens slightly and,
for 13 km, the river meanders through a floodplain, which gradually increases to
a width of 1 km. Three crater lakes occur above the level of the river on the east side.
Thereafter, until Bilate Tena (1 500 m), the river is bordered to the west by the
dissected scarp of the southern part of the Duguna Mountains and to the east by
gently sloping eroded ash plains.
South of Bilate Tena, the Bilate enters its lower valley within the Abaya Lowlands.
The river still maintains a substantial gradient over a rocky bed and there is no floodplain. The east bank is a continuation of the eroded and dissected ash plains, which
give way southwards to an area of volcanoes and fault blocks, within which the Derba
River, an intermittently flowing tributary, has deposited a wide alluvial fan. To the
west of the river is a moderately dissected almost level plain, comprising dipslopes
and alluvial basins between small fault scarps. Adjacent to the river both the dipslopes
and the alluvial basins are being used for irrigation but, further west, away from the
Bilate, where fault scarps predominate and alluvial basins are less common, scoriaceous lava boulders cover considerable areas of land. The Bedessa is a major tributary
on the west bank of the Lower Bilate, with very low dry season flows and variable,
often torrential, wet season flows which carry much sediment. Saline hot springs on
the west bank of the river from just north of Bilate Tena to the delta, may form a
significant component of the river flow in the dry season causing a marked deterioration in water quality. Before flowing into Lake Abaya (1 285 m), the Bilate crosses
a flat delta of about 30 k m 2 .
Climate and ecology
Annual rainfall along the western watershed decreases southwards from a maximum
on Mugo Mountain of about 1 600 mm to 1 140 mm at Hosaina. The eastern water-
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shed and the valley bottom are notably drier. As far south as Alaba Colito annual
rainfall averages about 1 000 mm, thereafter it decreases steadily down the valley,
being 800 mm at Bilate Tena, 690 mm at Bilate Agricultural Estates (Lower Bilate)
and about 550 mm on the delta. Mean temperatures and evaporation rates increase
steadily southward from Alaba Colito, and consequently the climate becomes more
arid.
Between the Boyo Swamp and some 15 km south of Alaba Colito, the basin falls
within Ecoclimatic Zone 2. Most level sites in the mid-Bilate are cultivated during the
rains. Maize is grown on about half the cultivated area, and subsidiary crops include
peppers, haricot and field beans, peas, tef, barley, sunflower and linseed. Yields of
maize, tef and peas are reported to be relatively high. The usual farm size is 1-2 ha,
about 70% of the area being farmed by tenants. There is usually a serious shortage of
grazing, remaining areas of grassland (dominated by Pennisetum schimpen) being
used intensively. Minor plantations of Eucalyptus camaldulensis occur, especially
close t o villages. Isolated low trees remaining in the fields include Croton macrostachys. Balanites aegyptiaca. Acacia albida and Ficus sp. The immediate slopes each
side of the Bilate are characterised by retreating erosion scarps, below which there is
such severe sheet erosion that the weathering ash is often exposed. Recurrent termite
mounds are associated with these eroding slopes; where vegetation has gained a roothold it tends to include Aloe, Acacia Senegal and Balanites aegyptiaca. The frequent
cattle tracks down to the river contribute to the development of gullying.
South of Colito, conditions gradually become more arid. The soils are sandier, wet
season cropping is less reliable and Acacia spp. are more widely distributed. Extensive
areas of bushland occur on most better drained sites, including: Acacia brevispica,
A. Senegal, Acokanthera schimpen', Calpurnea subdecandra, Dödonaea viscosa,
Harrisonia abyssinica, Lannea sp., Olea africana, Rhus sp. and Sclerocarya birrea.
Conditions continue to become more arid in the Abaya Lowlands where a feature of
the lava boulder scarps is the associated dense thickets of Acacia brevispica. On
approaching Lake Abaya, the stony hillsides are covered by open bushland with
Acacia brevispica, A. nilotica. Balanites orbicularis, Boscia sa/icifo/ia, Cadaba farinosa,
Capparis tomentosa, Cissus quadrangularis, Commiphora spp., Grewia spp., Harrisonia
abyssinica, Rhus sp. and Sansevieria sp.

Soils
No detailed observations have been made on the soils of the upper tributaries of the
Bilate, because of the inaccessibility and the dissected nature of the terrain. However,
immediately north of the Boyo Swamp and adjacent to the Weiru River, on undulating piedmont slopes, there are fairly extensive areas of black clay. In the Boyo Swamp,
dark brown, strongly mottled and seasonally waterlogged clays occur with weathered
volcanic ash below about 1 m. South of the Boyo Swamp, the soils adjacent to the
Bilate are derived from volcanic ash. A weakly structured dark brown loam or sandy
clay loam topsoil overlies mixed horizons of dark clay and grey sandy clay loam. The
dark clay horizons represent buried topsoils while the grey sandier subsurface layers,
which are frequently indurated, are ash deposits. The topsoil is easily eroded, as is the
subsoil once the indurated layer has been breached. South of Alaba Colito the soils
are lighter in texture with deep coarse loamy sands and sandy loams.
The soils of the alluvial basins of the Lower Bilate and the Bilate delta are mainly
deep, free draining and easily worked, dark brown sandy clay loams with sandier subsoil. Because of the fluviatile nature of the soil-forming parent material, alternate
horizons of sand and clay are common within the profile. The topsoil pH is slightly
acid but the subsoil structure is somewhat unstable due to the dispersal of soil colloids
by sodium. On the gentle dipslopes, dark brown to dark reddish brown loams and clay
loams are found. Locally, adjacent to the Bilate, saline water derived from hot springs

165

produces a hard white crust on the soil surface. Over much of the remainder of the
Lower Bilate area, the presence of scoriaceous lava boulders renders the land unsuitable for agricultural use.
The entire Bilate Basin is suffering from severe water erosion, and in many areas
effective control would be uneconomic. Major problems derive from the highly erodible nature of the red subsoil on the hills to the north and west. In the middle catchment, the soils have a relatively low subsoil permeability and suffer a high rate of
runoff; which in turn leads to surface gullying. Once the gullies penetrate the underlying ash subsoil, gully formation is greatly accelerated, whole areas of subsoil being
washed out in heavy downpours. Once gullying is initiated, there is little that can be
done, and the problem can only be cured at source by reducing runoff from grazing
and from farmland upslope.
Hydrology
Most of the base flow in the Bilate is derived from the perennial Weiru tributary,
thought to be fed by springs. The Weiru does not normally enter the Boyo Swamp,
passing by the eastern edge within a defined channel just below swamp level. Flooding
within the swamp is generally caused by high seasonal flow in the Guder River. Outflow is restricted by the river level in the Weiru which may, during high stages, partially spill back into the swamp. In the dry season, however, the Boyo Swamp contributes nothing to the flow of the Bilate, because the small volume of inflow is balanced
by evaporation over a large surface area. Below the Boyo, all tributaries are seasonal,
normally contributing little to dry season flow, though occasionally providing large
temporary increments. Hydrological observations on the Bilate were initiated by the
NWRC in December 1970, with the construction of an automatic water level recorder
at Alaba Colito, and a staff gauge at Bilate Tena. A cableway was subsequently added
at Colito and the record of river stage related to discharge (Table 32). The data are
also presented in hydrograph form, based on 5-day mean values of discharge (Figure
8), and in the duration curve for 1971-2 (Figure 9).
TABLE 32

1971

1972

1973

Bilate River at Alaba Colito:

1971-3 mean monthly and annual discharge I m ' / s ) and total volume of flow ( m 1 x 10 6 )

Jan.

Feb.

Mar.

April

May

Discharge

0.54

0.46

1.41

1.64

Flow

1.45

1.11

3.78

4.25 14.54 37.14 66.90 91.83 113.48

Discharge

0.71

3.19

2.77

11.20

Flow

1.91

7.99

7.42

29.03 20.43 12.36 37.79 96.33

Discharge

0.49

0.28

0.20

0.21

2.11

1.80

Flow

1.31

0.68

0.54

0.54

5.65

4.67 19.84 66.87 117.55

June

July

Aug.

5.43 14.33 24.98 34.29

7.63

4.77 14.11 35.97

7.41 24.97

Sept.

Oct.

Nov.

Dec.

5.61

1.44

55.38 14.54

3.86

34.81

14.11

2.19

0.58

90.23.

37.79

5.68

1.55

24.57

5.46

1.12

65.80 14.15

3.00

45.35

45.35

20.68

Total

408.26

348.51

300.60

No complete long-term rainfall records are available within the catchment, though the
stations at Hosaina (18 years record) and Alaba Colito (8 years record) are representative of most of the upper catchment. Unfortunately, the Hosaina record is not
complete for the duration of the stream flow record (a new raingauge was installed in
1972) though comparison can be made with the rainfall record at Alaba Colito over
this period (see Table 33). Comparison of this rainfall distribution with the hydrograph (Figure 8) indicates that a close relationship exists between rainfall and discharge. Furthermore, since the rainfall of 1971 and 1972 appears to have approximated to the long-term mean both as regards monthly distribution and total annual
fall, the duration curve (Figure 9) may be applied with extreme caution.
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The hydrograph clearly shows the seasonality of river flow and the influence of the
main rainy season (July to September). In particular it indicates the very long period
of base flow during the prolonged 1972-3 dry season, which had a serious effect on
the irrigated estates in the lower catchment. Since the rainfall record at Hosaina from
November 1972 to March 1973 was found to have a return period not exceeding once
in 30 years, the short hydrological record at Alaba Colito cannot yet be used as
a reliable basis for planning water use.
T A B L E 33

Hosaina and Alaba Colito: recent rainfall data and mean monthly and annual rainfall (mm)

Hosaina
1972

_

Jan.
Feb.
March
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

81.8
65.9
164.9
71.4
138.1
196.3
181.2
152.3
5.6
0.0
18.1

Total

1 075.6

1973

18-year mean

25.2
4.6
0.0
40.7
155.3
142.5
152.1
241.5
215.4
64.3
0.0
0.0

23.9
31.7
87.6
146.8
112.8
128.0
161.4
190.4
153.6
59.0
17.8
23.8

1 041.6

1 136.8
Sources:

C A A and NWRC

Alaba Colito
1970
Jan.
Feb.
March
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
Total

1971

1972

1973

8-year mean

119.0
71.0
184.0
73.0
98.0
36.0
185.0
170.0
138.0
66.0
0.0
0.0

6.0
1.0
79.0
79.0
204.0
94.0
122.0
105.0
123.0
90.0
90.0
29.0

3.0
137.0
92.0
173.0
53.0
65.0
105.0
142.0
116.0
19.0
0.0
25.0

27.0
1.0
0.0
29.0
187.9
111.0
263.6
210.1
59.4
71.1
0.0
0.0

28.8
89.4
86.1
116.4
117.2
78.0
154.1
137.1
103.7
51.7
32.1
7.5

1 140.0

1 022.0

930.0

960.1

1 002.1

Groundwater resources within the basin have not been systematically studied. However, a number of successful wells have already been constructed on the Colito Plain
(e.g. the water supply of Alaba Colito). It is evident from aerial photographs that
little surface runoff occurs and small streams rapidly disappear even in the rainy
season. This suggests that the plain, receiving a mean annual rainfall of about 1 000
mm, may have substantial groundwater reserves. On the gently sloping land south of
Bilate Tena, hand-dug wells yield good quantities of groundwater though the quality
is poor; this may suggest contamination by saline hot springs.
The chemical quality of the Bilate River water remains good throughout the year as
far south as Bilate Tena. Thereafter, in the dry season, quality may be seriously
impaired, the extent depending on the degree of dilution of the saline springs which
enter the Bilate between Bilate Tena and the delta. In March 1973, when the river
was exceptionally low, electrical conductivity measurements were taken at selected
sites in the lower reaches (Table 34). It is likely that these conductivity values (and
hence the levels of salinity) represent maxima with a return period not exceeding one
year in 30.
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T A B L E 34

Electrical conductivity of the Bilate River and tributaries at selected sites, March 1973
Electrical conductivity
(/imhos/cm)

Site

Water temperature

<°C)

Weiru tributary

170

23

Alaba Col ito

200

24

Bilate Tena

900

29

Tobacco Monopoly

960

29

Bilate Agricultural Estate

1 000

32

Bisare tributary

1 100

31

Abaya Agricultural Estate

2 100

32

During the 1973-4 dry season the river water was systematically sampled at Bilate
Tena, detailed analyses of which are presented in Table 35. Because the river discharge
remained generally above average during the sampling period, the chemical quality
represented in Table 35 may be somewhat better than can normally be expected
during the dry season. The results broadly conform with those obtained by the
Tobacco Monopoly during the same period.
T A B L E 35

Analyses of water samples from the Bilate River at Bilate Tena:
Electrical
Conductivity
(/Lfimhos/cm at 25° C)

1973-4 dry season
Anions
(meq/l)

Cations
(meq/l)

Gauge
height (m)

pH

Ca

Mg

Na

K

CI

S04

14.12.73

0.80

7.6

400

0.7

0.4

3.2

0.4

0.7

1.0

29.12.73

0.90

7.7

300

0.4

0.6

2.5

0.4

1.0

15. 1.74

0.70

8.2

550

0.6

0.6

4.6

0.3

2.5

31.

Date of
sample

C03 + HC03

SAR

USBR
Classification

4.9

3.0

C,S,

1.0

1.7

3.5

0.5

2.5

5.9

cas,
cas,

1.74

0.68

7.7

600

0.9

0.3

6.1

0.3

0.2

0.8

6.3

8.1

C,S,

15. 2.74

0.66

7.6

610

0.8

0.3

6.7

0.3

0.2

1.0

6.6

9.0

c,sa

28. 2.74

0.66

8.0

650

0.8

0.2

6.9

0.1

0.4

0.1

7.8

9.6

C,S,

10. 3.74

0.68

7.9

380

0.5

0.3

3.0

0.4

0.5

0.1

3.6

4.7

C,S,

25. 3.74

0.96

7.6

225

0.6

0.2

1.3

0.1

0.0

1.0

1.5

2.1

9. 4.74

1.55

7.4

180

0.7

0.4

1.0

0.4

0.0

0.4

2.1

1.3

4. 5.74

0.67

7.8

600

0.9

0.2

5.9

0.2

0.0

1.4

6.0

7.9

c,s,
c,s,
c,s2

The sediment load in the river is extremely high throughout its course except when
flow is very low. Most of the sediment is held in suspension, but when the current
slows, as in irrigation canals, deposition rates are high. This factor would have serious
implications for any river storage scheme.
A survey was initiated by the NWRC in the latter part of 1972 to determine the
feasibility of constructing a storage reservoir on the Bilate, so as t o provide regulated
flow throughout the year to the irrigated estates. Such a scheme would have the
additional benefit of diluting the saline spring water component in the lower Bilate
during the dry season. Two potential dam sites, one at the Boyo Swamp (Site 1) and
the second 14 km south of Alaba Colito (Site 2 ), have been identified, though no
decision has yet been made by the NWRC regarding the feasibility of providing river
regulation. The general situation in the Bilate Basin is evaluated below.
THE MID-BILATE
A dam at the Boyo Swamp (Site 1) could be used to provide irrigation in both the
Middle and Lower Bilate. Since a larger number of people could be expected to benefit, the project is superficially more attractive than a dam at Site 2 which could only
benefit a few large estates. Under closer examination, however, the proposal for river
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regulation at Site 1 is found to be untenable, for the following reasons:
1.

A reservoir at Boyo, even one with only a 5 m-high dam, would flood an area
of no less than 125 k m 2 . The resulting annual loss of water by evaporation
would have a profound impact on the flow into Lake Abaya, and hence that
into Lake Chamo, since annual evaporation at Boyo might exceed the total
overflow volume from Abaya into Chamo. This in turn could lead to a failure
of the dry season flow into the Sagan River

2.

It is estimated that, of the 125 km 2 which would be inundated as a result of
dam construction, about 12 km 2 of farmland would be lost, so causing about
3 000 people to be displaced. Moreover, 110 km 2 of dry season grazing would
be foregone, representing a loss in income of some S 16 000 per year

3.

The only area with even remotely suitable land for irrigation in the mid-Bilate
comprises some 4 500 ha, mostly on the east bank of the river both north and
south of Alaba Colito. This is an area with around 1 000 mm annual rainfall,
which would primarily benefit from irrigation in the dry season; failures due
to drought in the wet season are not common. The gently undulating country
lying some 30-40 m above river level cannot easily be commanded by gravity,
in view of the extensively gullied valleyside through which a main canal would
have to be constructed. Consequently, any major scheme might have to be
based on the more costly expedient of pumping water on to the plain, and
transporting it south by means of a lined gravity canal some distance from the
river. It is unlikely that the capital investment necessary could be justified, in
view of the inevitably limited crop increments to be obtained from irrigation

4.

Another critical disadvantage of the mid-Bilate as an area for irrigation is the
fact that it is already intensively settled, with a long-established pattern of
smallholders of whom 70% are tenants. The problems of imposing an irrigation layout in such a situation would be numerous: land consolidation and
consequent litigation, boundary adjustments, elimination of grazing, and
radical changes in field sizes and in cropping patterns. Entire families might
have to be uprooted and resettled

For all these reasons, construction of storage at the Boyo Swamp cannot be recommended and potentially irrigable land within the Basin must principally be confined
to the lower reaches south of Bilate Tena.
Nevertheless, because many factors within the Bilate Basin remain unquantified, there
is a case for continuing recording and investigations in the middle reaches of the river,
in particular:
1.

Measurements of river flow and sediment load at Alaba Colito

2.

Periodic water sampling at Bilate Tena to establish the relationship between
river stage and salinity

3.

Continuation of the NWRC topographic survey to a point about 16 km south
of Dam Site 2, to include a possible additional storage site just south of the
three crater lakes (Text Map 14). There is considered to be little purpose in
extending the NWRC survey as far as Lake Abaya

4.

Continuing consideration of the impact that any storage scheme on the
Bilate might have on lakes Abaya and Chamo, and hence on flows in the
Sagan River
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THE LOWER BILATE
Some land to the west of this section of the river and on the delta can be commanded
by gravity or low-lift pumping. Table 36 shows the extent to which this land has
already been developed by landowners and concessionaires. Since necessary infrastructure (roads, canals, drains, buildings etc.) would occupy at least 10% of the
irrigable land, the net irrigable area is unlikely to exceed 7 000 ha, of which almost
2 000 ha are already irrigated. Of the total irrigable area, it is reckoned that about
5 000 ha could be commanded by gravity. On the remainder, due to undulating
topography, it would be necessary to resort to the more costly expedient of pumping,
combined with the use of sprinkler equipment.

Three major estates occupy over half of the irrigable area, the Bilate Agricultural
Estate, the Tobacco Monopoly and the Abaya Estate (Table 36); the combined
cropping pattern of the irrigable estates on the Lower Bilate during 1972-3 is summarised in Table 37.
TABLE 36

Areas of irrigable land on the Lower Bilate, 1973 (ha)
(Irrigable land is defined as that which can be commanded by gravity f r o m the river or by a vertical
pump-lift not exceeding 10 m. Estates on the Lower Bilate not included in the table d o not
possess any irrigable land).

Concessionaire or owner

Total

Cultivated

Signor Panayotis

80

80

General Solomon

600

140

Irrigated

Estimated
irrigable
80

40

300

840

240

Tobacco Monopoly

1 400

20

20

1 000

Bilate Estate

2 120

1 300

1 300

2 000

Abaya Estate

1 000

450

450

1 000

Ministry of the Interior

1 000

General Kebede Worku

400

1 000

Unoccupied*

2 000
2 230

Totals
Source:

1 810

7 780

M LR A , Soddo and Project Survey

' T h e unoccupied area includes 1 8 8 0 ha adjacent t o the Tobacco Monopoly and Bilate
Agricultural Estate, together w i t h a small area south of Bilate Agricultural Estate.

TABLE 37

Cropping pattern on the Lower Bilate Estates (excluding the Tobacco Monopoly), 1972-3 (ha)
Dry season

Rainy season
Crop

Rainfed

Irrigated

Irrigated

200

80

300

Peppers

20

210

200

Haricot beans

75

100

340

Sorghum

80

100

100

Maize

Cotton

1 250

Citrus

50

200

Vegetables
Groundnuts
Peas
Total

172

50

30
15
420

1 790

1 190

The Bilate Agricultural Estate
A feature of the Bilate Agricultural Estate is its inefficient use of water and moderate
level of management, epitomised by the low standard of land levelling. The estate
economy is based on irrigated cotton (850 ha), peppers (150 ha), haricot beans (100
ha) and sorghum (100 ha). Irrigated dry season cropping includes maize (300 ha),
peppers (200 ha) and vegetables (200 ha). Fifty hectares of citrus are irrigated
throughout the year. The overall cropping intensity of 120% is expected to change
little.
The Tobacco Monopoly Estate
This estate was established during 1973 with the prime objective of growing tluecured Virginia tobacco for domestic cigarette manufacture, so replacing expensive
imports.
The Monopoly conducted preliminary environmental investigations but, despite the
investment of 81-2 million in a diversion weir and associated structures, did not carry
out agronomic trials prior to 1973. The first phase development is now proceeding
with extensive trials on tobacco and other crops, the early results from which appear
to confirm the area's suitability for tobacco, with over 50% of high quality grades
from the first two crops. The long-term capacity of the area to sustain high yields of
quality tobacco has however still to be confirmed.
In 1973, 20 ha of maize and wheat were planted and the cultivated area is to be
expanded to 200 ha. The future cropping pattern has yet to be established, pending
the results of current trials, but it is hoped to confirm an intensive rotation using
cereals, particularly tef, with about 25% of the cropped area under tobacco
(Kapetanovic, 1973). The projected cropping intensity is between about 140 and
170%. The intensive production programme envisages the sowing and transplanting of
tobacco four times a year. In this way, near-continuous harvesting may be achieved
and hence constant throughput in the curing barns, but this will necessitate heavy
investment in machinery. The irrigation system, based on pumping out of canals
through a sprinkler system, will also involve heavy expenditure. For profitable
production it will therefore be essential to maintain high yields.
The maintenance of high yields will depend to a great extent on the quality of management and the degree of control that can be achieved at all stages in the production
process, from the application of irrigation water to the curing of the leaf. It is too
early to predict the outcome of this development, but it is suggested that the following aspects may require attention:
1.

Monitoring of subsoil alkalinity to ensure that there are no adverse accumulations of sodium

2.

Continuing sampling of the irrigation water during the dry season to check the
levels of salinity, especially with respect to chloride which can, even at
relatively low concentrations, reduce leaf combustibility

3.

In view of reports of pathogenic varieties of nematodes from the neighbouring
Bilate Agricultural Estate, it can be assumed that these will also appear on the
Tobacco Monopoly Estate and seedbed fumigation will be essential

4.

In any intensive rotation aimed at the continuous production of tobacco for
processing, it is inevitable that the tobacco (and the alternating crops) will be
planted at sub-optimum times of the year, especially since the wet season on
the Lower Bilate is so ill-defined. Careful trials will be required to determine
planting dates, preferably avoiding tobacco harvesting during the wettest
months
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TheAbaya Estate
The Abaya Estate demonstrates high technical standards. Nevertheless, the use of
saline irrigation water in the dry season has seriously affected the yields of both
capsicums and green beans. In the wet season, irrigation is almost exclusively used on
cotton (400 ha); in the dry season, on green beans and other vegetables (300 ha). The
projected cropping intensity, based on evidence given by the management, is 125%.
The ultimate irrigable area is 2 000 ha, since there is an option on a further 1 000 ha
once the first 1 000 ha have been cleared.
Water use
On the basis of the cropping patterns projected for the three major estates, an overall
cropping intensity of 128% can be computed. Assuming 100% cropping in the rainy
season, this implies 28% cropping in the dry season.
No data are available for the consumptive use of water along the Lower Bilate, but
current methods of irrigation are generally inefficient, and with greater care savings
could be obtained. This would have the effect of extending the maximum potential
irrigable area in the dry season. Because current consumption levels cannot be used as
a basis for determining water requirements, the following assumptions were made:
1.

In the main rainy season, when irrigation is required as a supplement to rainfall, the maximum demand for irrigation is 1 m 3 /s for every 850 ha under
cultivation. Supplementary irrigation could ultimately be required on up to
7 000 ha; this would represent a demand of 8.2 m 3 Is, which can be satisfied
for about 40% of an average year, i.e. 146 days (see Figure 9). There should
therefore be no shortfall in water supply for the wet season crops

2.

In the dry season, the maximum demand for irrigation is 1 m 3 /s for every 600
ha. With cropping on 28% of the total irrigable area (1 960 ha), the irrigation
demand would be 3.3 m 3 /s; this could not be satisfied without river regulation. The alternative to providing river regulation would be to reduce the
cropping intensity

The potential conflict between estates on the Lower Bilate over water use in the dry
season stems from the seasonal variability of flow in the river and the resulting shortfall during a substantial part of the year. It is likely that the problem will become
more acute if further areas are brought under irrigation in the dry season. The situation could be exacerbated by the Tobacco Monopoly diversion weir, which can stop
the flow of the river for several hours at a time in the dry season or can cause flood
waves to be propagated downstream. Whereas the diversion weir is indeed constructed
so that any amount of water can be released downstream, it is in the power of the
Tobacco Monopoly to determine whether water shall be so released and in what
quantities it is released. It is therefore proposed that modifications be put in hand so
as to ensure continuous minimum releases through the weir.
The decision on whether to provide river regulation for the Lower Bilate should
depend on a thorough analysis of benefits and costs. A superficial attempt has been
made to estimate these and thereby indicate the economic feasibility of implementation. Since there should always be sufficient water for irrigation during the main
growing season, the economic justification for river regulation must be based on the
incremental benefits of growing a second crop in the dry season. In this analysis three
levels of irrigation development have been considered; 3 000 ha, based on the current
intentions of farmers and estates, and assuming that adequate water is available;
7 000 ha, representing the maximum irrigable land in the Lower Bilate; and 5 000 ha
considered the maximum practical extent of double cropping, taking into account
lack of capital, risk factors etc.
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Table 38 indicates the orders of magnitude of discounted incremental benefits which
the project could generate. Two variables have been taken into account: the area
which may be irrigated; and average net farm income. Projected developments have
been phased over ten years. The average net farm income is derived from additional
gross farm income accruing from cropping in the dry season, after deduction of all
on-farm costs, including irrigation running costs and additional capital costs. Average
net farm income has been set at 8 100 and 8 300/ha, this being a realistic range of
values. Thus total net farm income will be the incremental benefit to be derived from
the project.
If the project is given a life of twenty years and the total net farm income is discounted at 10% (Planning Commission recommendation), the resultant net present value
(NPV) represents the incremental benefit from the project. It also defines the total
expenditure which must not be exceeded if the project is to be economic. This
investment would include a dam and the associated structures necessary t o deliver
irrigation water to the farm boundaries.
TABLE 38

Anticipated Net Present Value (NPV) of incremental benefits to be derived from a dam on the
Lower Bilate, with varying irrigated area and net farm income per ha
NPV(S)

Area (ha)

With income $ 100/ha

With income S 300/ha

3 000

1 582 000

5 000

2 636 500

7 908 000

7 000

3 634 000

11 067 000

4 745 000

Consequently, for the project to be economically feasible, its cost should not exceed
8 11.0 million under the most optimistic assumptions, and only 8 1.6 million given
a relatively low net farm income. In practice, costs could be recovered by levying
a water charge on a per hectare basis. If, for example, the project cost were 8 5
million, depreciated over 20 years (straight line depreciation), with interest charged at
10% and running costs also at 10%, and 7 000 ha were double cropped and irrigated,
then the annual water charge would be high, at almost 8 150/ha. If the area under
irrigation were less than the maximum possible and/or the project cost were greater,
then the water charge would be proportionately higher still.
The actual costs of river regulation have not been determined, since insufficient data
are available for preparing design estimates. In particular, existing hydrological data
are totally inadequate, and all possible reservoir sites have not been investigated. It is
considered, however, that the total cost would lie in the range 8 5-15 million.
The following factors are pertinent in considering the above analysis:
1.

The major beneficiaries of river regulation would be the three large estates,
two of which have expatriate involvement

2.

Regulation would principally benefit the Tobacco Monopoly, if its ultimate
aim of 100% double cropping were ever achieved

3.

Only limited scope exists for extending irrigation in the Lower Bilate

4.

While construction of a reservoir at Dam Site 2 would serve only the Lower
Bilate, it might be justified by incorporating the generation of hydropower.
A t present there can be no economic justification for installing electricitygenerating capacity on the Bilate and, in the long term, power generation
using the thermal springs at the north end of Lake Abaya could prove a better
option (investigation of these prospects is the responsibility of a current
UNDP programme)
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5.

The high sediment load in the Bilate might render the life of a storage reservoir (especially at Site 2) uneconomically short

6.

The full construction costs of any regulation (amortized over a period) would
have t o be borne by the beneficiaries. A t present, there are no means by which
water charges could be levied. Consequently, legislation would be required to
ensure payment. Moreover, the NWRC would have to assume full control
over the distribution of water. It need hardly be pointed out that, if any
potential beneficiary was not prepared to receive water at a high cost (water
rate estimated above at almost S 150/ha), then the remaining beneficiaries
would have to contribute even more. The recipients of irrigation would
probably have to be bound by contract to accept and pay for specified
minimum quantities of water

7.

In order to embark upon double cropping, the beneficiaries would have to pay
a high water rate and find additional capital for new machinery, storage
facilities, fertiliser and labour

As a result of field investigations and this analysis, it is concluded that the cost of
providing river regulation could considerably exceed the likely benefits. Implementation cannot therefore be recommended. Moreover, it is considered that alternative
development projects, some even within the Rift Valley, could have greater social and
economic impact for a similar level of investment.
Nevertheless there still remains the question of how to resolve the potential conflict
between the estates over the distribution of an inadequate supply of water in the dry
season. If river regulation is rejected, then the basic solution must be to reduce the
cropping intensity to that which can be sustained by normal dry season flow. In determining this, the following factors should be taken into account:
1.

The dry season flow is usually moderately saline; hence special leaching
practices may become necessary in the following wet season. Cropping
patterns may have to be adjusted to meet this situation

2.

Peak water demand for most crops occurs when they have achieved maximum
vegetative growth, but prior to biological maturation. Consequently, maximum water demand will tend to develop mid-way through the dry season.
Towards the end of the dry season, coinciding with minimum flow in the
Bilate, the demand for irrigation water will be less. Limited dry season
cropping could therefore be planned on the basis of the projected level of
flow in November and December. In an average year, given optimum irrigation
efficiency, the maximum area that could be cropped in the dry season
would be 2 300 ha in November, and 550 ha in December. It might, however,
be possible to double these areas by applying sub-optimum irrigation and
selecting crops with inherently low water requirements

3.

These area estimates have not allowed for possible dry season cropping on the
Bilate Delta. Hot springs downstream from the Bilate Agricultural Estate
contribute considerably to dry season river flow, sufficient it is thought to
irrigate an additional 500 ha. While this is particularly saline water and should
be used with caution, there is also the possibility of pump irrigation from
Lake Abaya

It is clear that, in order to be in a position to apportion the available dry season flow,
the NWRC will have to install equipment for monitoring the total flow in the Bilate
and the amount of water being extracted by each estate. The basis for determining
allocation is a matter for political decision; without prejudice to prior rights over
water use, the most equitable solution might be to allocate water in proportion to the
total irrigable area of each estate.

176

ADDITIONAL RECOMMENDATIONS
1.

Irrigation experiments should be initiated on the Lower Bilate, with a view to
determining crop water requirements and economical irrigation rates, and
hence the design of more efficient irrigation systems

2.

Any agricultural land suffering from the effects of saline irrigation water could
be improved by installing adequate drainage and by leaching out the salt during the wet season through liberal applications of salt-free water. It is suggested that trials be established to determine the techniques for regularly leaching
permeable soils following irrigation with saline water. The application of
gypsum in the irrigation water could with advantage form one of the experimental treatments

3.

Crop diversification should be promoted; trials could be conducted on the
Tobacco Monopoly estate, possibly with a subsidy from the Institute of
Agricultural Research. Sorghum should take preference over maize on the
non-irrigated areas, owing to its higher-yielding capabilities under dry conditions

4.

It is considered that soil conservation measures should not be attempted over
the entire catchment, but that efforts should be concentrated in a few selected
areas. In the Lower Bilate Valley the lengths of slope are such that, with these
erodible soils, erosion is bound to develop in course of time. It is recommended that, on all sloping land, systems of broad-based terraces and grassed
waterways be introduced

Awassa Caldera
The Awassa Caldera lies on the eastern side of the Southern Rift Valley, centred on
latitude 7° N, and covers an area of 1 360 km 2 with a diameter of about 30 km (Text
Map 15). It occupies a highly strategic position in the Central Plains; hence its designation as a special development area. The crucial role of various MNCD institutions in
the development of an agricultural extension service (SORADEP) covering the entire
Central Plains has already been discussed in Part 5. In this section, emphasis is given
to certain critical hydrological problems, for which solutions are urgently required:
notably the periodic fluctuations in the level of Lake Awassa which have caused the
flooding of part of the Awassa foreshore, and the implications of MNCD proposals
(Blagojevic, 1965) to drain an area of the catchment.
The town of Awassa, the capital and administrative centre of Sidamo Province, is
situated 275 km south of Addis Ababa on a tarmac road, which continues south to
Kenya. Awassa lies on the eastern shore of Lake Awassa, at the extreme northern
limit of the province. Here there are offices of all the major government ministries, as
well as a number of related institutions.
ENVIRONMENT
Landform
The caldera floor is occupied by a level to gently sloping alluvial plain including the
Shalo Swamp and Lake with a total area of 77 km 2 and Lake Awassa itself which
covers about 90 k m 2 . The town of Awassa and the Awassa Agro-Industrial Share
Company (AAISC) farm are situated on a series of lacustrine terraces which extend
between the Shalo Swamp and Lake Awassa. Lake Awassa, a terminal lake with no
surface outflow, has a normal water level of 1 680 m (a.s.l.).
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The escarpment surrounding the caldera varies in both height and extent, with its
greatest development to the north-east where it attains 2 575 m. Slopes vary between
6° and 30° along the escarpment itself, though to the south-east the slopes are gentler
and generally cultivated. The south-eastern part of the catchment, beyond the caldera
wall, is extensively dissected with remnant forest cover much of which is being
cleared for cultivation. Intensively cultivated sloping alluvial fans, partially irrigated
from streams draining the escarpment lie between the eastern edge of the Shalo
Swamp and the caldera wall, in the vicinity of Wondo Genet. The north-west of the
caldera is dominated by the lesser Corbetti caldera, within which is located Mount
Chebi and the complex Urga volcano. Lacustrine terraces,situated some 20 to 30 m
above lake level extend back from the south and west of the lake for up to 10 km.
These terraces have only recently been cleared and cultivated.
Soils
The soils are formed on recent volcanic and lake deposits and generally lack distinct
profile development. Topsoils are dark, usually overlying a paler subsoil, but texture
varies considerably within the caldera. The soils are generally well supplied with all
available plant nutrients, except phosphate, and the topsoil is near-neutral (pH 6.5 6.8). In the northern part of the caldera, the soils are coarse-textured, with black
coarse sandy loam overlying greyish pumice gravel below about 40 cm. To the west
and south of Lake Awassa on gently undulating lake terraces, dark greyish brown
loamy sands and sandy loams overlie brown loamy sand. Towards the caldera scarp
on steeper slopes these soils are highly susceptible to gully erosion. Around the steep
caldera rim, shallow soils, susceptible to erosion once the protective forest cover has
been removed, occur over weathered volcanic ash. On the more level part of the
caldera floor, near Awassa town the soils are heavier-textured. Sandy clay loams
predominate on the AAISC farm, and heavy clays occur around the Shalo Swamp.
On the east side of the caldera the land is more undulating, with dark grey sandy
loams and sandy clay loams overlying brown sandy clay loam to clay.
Climate
Due to the range in elevation, rainfall varies significantly across the caldera. The
highest falls occur to the south-east; the extreme east of the catchment receives 1 200
- 1 400 mm per year, the caldera floor near Wondo Genet receives 1 000 - 1 200 mm,
and Awassa around 970 mm (Table 39). No long-term rainfall records exist for the
western and northern parts of the catchment, though this project installed a raingauge
at Shamana and a raingauge and evaporation pan at Sama. Early in 1973 the NWRC
established a raingauge at Yirba. Rainfall in the drier areas probably averages about
800 mm. An indication of overall variation in annual rainfall has been shown in Figure
1 (Part 3, page 17).
Latent evaporation has been measured at Awassa using a Piche instrument over the
periods 1961-6 and 1970-2 (Table 40). The annual average is about 2 140 mm; this
can be approximately related to open water evaporation by multiplying by 0.7, but
this may underestimate the rate of evaporation from open water, since no allowance
is made for advection which, during the dry season, must be significant. Open water
evaporation is estimated at about 1 600 mm a year. Comparison of more recent
evaporation data with data prior to 1966 suggests a change towards a more humid
climate.
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TABLE 39

Rainfall at Awassa 1961-73 (mm)

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1962-5
average
1970-3
average
Annual
mean
Source:

July

Aug.

Sept.

Oct.

156.8
241.2
135.7
251.5
102.4

163.3
71.7
125.5
88.7
101.1

130.0
1253
58.5
155.1
113.3

38.9
30.6
3.1
152.4
106.5

Nov.

Feb.

March

April

May

14.5
32.0
49.5
22.9
2.6
8.0
0.0
34.9
44.3
8.2
15.7
15.0

0.0
48.5
19.9
8.0
65.7
4.0
104.1
111.3
86.0
8.5
95.3
13.0

97.6
50.0
50.0
70.7
30.1
40.5
45.1
146.3
115.5
50.9
53.7
0.0

66.4
277.9
74.4
96.7
164.8
117.9
135.3
104.4
65.9
63.1
132.4
76.7

61.4
169.9
154.3
89.2
132.5
127.4
35.5
65.9
57.8
143.9
125.4
128.0

_

_

120.7
112.3
68.2
60.7
174.3
99.4
89.6

178.6
80.5
232.3
140.3
101.4
89.3
147.4

88.8
93.5
32.9
172.2
116.2
158.9
207.7

128.4
147.6
151.9
113.5
71.2
124.2
89.0

99.3
41.2
36.3
108.9
63.7
15.9
41.0

105.3
25.5
24.3
0.0
48.6
7.8
0.4

0.0 1 018.9
15.5
836.1
0.5 1 009.2
8.3
973.4
860.9
10.9
36.4
954.4
4.4
812.2

29.7

19.1

67.1

128.8

118.7

67.2

182.7

96.7

113.2

73.2

60.6

89.4 1 046.4

20.8

50.7

55.0

84.5

113.8

106.0

119.6

163.8

99.5

57.4

14.2

15.0

900.3

20.6

47.0

62.5

114.7

107.6

87.5

154.8

118.4

117.4

61.5

42.7

36.3

971.0

Jan.

_

June
55.8
97.5
38.7
83.2
49.2

—

—

Dec.

• 2.5
28.9
906.7
189.9 1 225.8
138.9 1 227.1
0.0
826.2

58.1
71.0
96.1
9.2
66.2

—

Total

—

—

—

Blagojevic (1966) an d Awassa /\gricultura Researcr i Station records

TABLE 40

Piche evaporation at Awassa, 1961-6; 1970-2 (mm)
Jan.

1961
1962
1963
1964
1965
1966
1970
1971
1972

227.0
250.2
228.8
138.2
250.5

Feb.

309.9
262.6
255.3
209.5
187.1
— 196.9
193.8 261.5
217.4 138.1

March April

172.5
291.3
301.1
336.2
212.7
111.8
249.3
190.6

May

202.9
183.5
240.2
266.5
152.5
128.2
— 100.8
106.2 130.3

196.5
177.8
254.0
224.3
132.7
133.6

June

July

Aug.

Sept.

Oct.

182.2
203.9
219.8
228.0

145.4
124.3
170.7
180.3
184.6

117.3
106.5
173.2
171.1
181.0

112.4
142.2
208.4
168.4
137.9

243.3
262.5
159.7
152.0

195.5
213.5
216.5
164.5

224.4
257.9
196.2
151.4
225.4

—

—

—

—

—

—

—

138.3 108.6
98.1 96.3
116.6 105.5

78.8
84.8
96.3

—

Nov.

_

Dec.

Total

—
2
2
2
2

410.7
5933
546.6
448.1

—
—
—

86.3 91.6 166.2 197.0
87.9 100.2 130.5 169.6
89.2 143.7 172.0 209.2

1 715.1

1961-6
average

211.0 259.3 275.3 213.1 223.3 208.5 165.0 157.9 164.2 204.4 197.5 207.7

2 487.2

1970-2
average

205.6 198.8 183.9 119.9 119.8 117.7 103.5

87.8 111.8 156.2 191.9

1 683.5

Mean

216.7 233.8 246.3 182.0 171.7 163.7 135.0 121.7 125.0 164.7 179.8 203.9

2 144.3

Source:

Blagojevic (1966) and Awassa Agricultural Research Station records

86.6

The climate of the Awassa catchment is greatly influenced by its position in the Rift
Valley, its elevation and its proximity to the Eastern Highlands. As a result, climatic
conditions more typical of the southernmost part of the Rift Valley alternate with
those characteristic of the more northerly Ethiopian plateau. The climate is therefore
transitional, which calls for caution when interpreting short-term meteorological
records.
Ecology
The greater part of the floor of the Awassa Caldera can be regarded as marginal
Ecoclimatic Zone 2, with transitional forms to Zone 3. There is, however, a considerable range of variation in the natural vegetation which, close to the Shalo Swamp and
to a lesser extent near Lake Awassa, is influenced by groundwater. The very limited
areas within Zone 1, in the extreme north east of the caldera below Mount Abaro and
towards the south east of the catchment, represent the most striking contrast to the
general pattern. Here the rainfall must be significantly higher than elsewhere, as is
shown by the presence of several forest remnants, e.g. Acacia abyssinica, Albizia
gummifera, Cordia abyssinica. Lobelia, Podocarpus gracilior and frequent Croton
macrostachys. Crops include coffee, castor, chat, citrus, ensete, banana, maize, sugar,
avocado pear and peaches.
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Rainfall declines with distance westwards from Mount Abaro, much of the area
around the Shalo Swamp and towards Lake Awassa being typical of Zone 2 with
scattered Croton, Ficus and Albizia schimperiana. The climate is already too dry for
reliable yields of coffee, sugar or bananas, these being replaced as cash crops by
oriental tobacco, haricot beans and, to a lesser extent, sunflower. The Shalo Swamp is
partially covered by Juncus, as are the margins of Lake Awassa, with local areas of
Typha and Papyrus. The central cone of the caldera, the inner caldera walls and the
rocky slopes to the south of Lake Awassa, carry a cover of Hyparrhenia grassland,
with scattered Combretum, Ficus and Protea gaguedi.
Close to the north east shore of Lake Awassa, elements of Zone 3 begin to impinge.
On the livestock holding ground to the north of the Black River, for example, there
has been a considerable invasion of acacias - Acacia sp. near nilotica, A. seyal,
A. tortilis, A. albida, A. polyacantha and A. sieberiana (these two latter associated
with groundwater) in open bushland dominated by Croton macrostachys; common
associates include Balanites aegyptiaca, Carissa edulis, Olea africana and Combretum
spp., with areas of Cynodon grassland. Close by the eastern and southern shores of
Lake Awassa open woodland occurs with Croton macrostachys. Acacia albida,
A. tortilis, A. seyal and Ficus; here the woodland verges comprise undergrowth of
Vernonia auricu/ifera and Solanum campylacanthum. Along the drier western and
northern shores, dense Maytenus senegalensis thicket tends to develop, accompanied
by Rhus natalensis and Balanites aegyptiaca.Much of the far western side of the
caldera is cultivated with fields of maize and haricot beans and occasional remnant
Croton macrostachys. Balanites aegyptiaca, Acacia tortilis or A. seyal.
LAND USE
Much of the caldera is cultivated, and a range of crops and farming systems are to be
found. Small and medium-sized farms occur throughout the caldera, the majority
being concentrated in the south and south west. The predominant crop is maize but,
as indicated above, a variety of crops is grown, including haricot beans, tef, tobacco,
peppers, ensete and sunflower.
Awassa Agro-Industrial Share Company (A A ISC)
AAISC is the largest farm enterprise in the caldera. Originally intended as co-operative settlement for veteran soldiers, it was taken over by the State in 1968 and, since
1969, has been run without support from the Finance Ministry; profits were made in
1972 and 1973. In addition to cultivating 4 200 ha (Table 41), the company operates
a sisal decorticating plant and a sunflower oil extraction mill. As explained in Part 3
(Extension Services), the local extension project SORADEP has close links with the
AAISC, in so far as the company supplies credit, seeds and fertilisers, and SORADEP
encourages local farmers to grow those crops for which the company has processing
capacity.
TABLE 41

Cropping pattern on the Awassa Agro - Industrial Share Company Estate (1973) (4.9% of the area is
double-cropped)
Area (ha)

% of estate area

Yield range (q/ha)

Sisal

2 200

52.4

15- 20

Maize

1 450

34.5

45- 60

Peppers

400

9.5

12- 22

Haricot beans

200

4.8

12- 17

Sunflower

120

2.8

11- 15

Tomatoes

40

0.9

0-300

Table 41 shows the major crops grown in 1973; a small amount of wheat and tef has
also been produced. Yield levels are generally high, the most profitable crops being
maize, haricot beans and sunflower. Most cultivation and some harvesting are mechan-
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ised. A permanent staff of 400 is employed, together with an average of 800 daily
labourers a month. Although irrigation is technically feasible on up to 520 ha, shortage of capital has restricted its development; currently only 20 ha of tomatoes and
pepper seedlings are irrigated, though there are plans to extend the irrigated area.
Only one of three planned sisal decorticating plants has been constructed. Consequently sisal is overproduced and the many overmature stands are currently being
grubbed up; 1 000 ha of sisal should provide sufficient raw material to maintain the
single plant at full capacity. Much of the decorticated fibre is transported to Addis
Ababa to make sacks and ropes.
All local sunflower is processed in the company's mill, which has an annual capacity
of 900 tons of seed. The AAISC production of around 180 tons is augmented by
outgrowers encouraged by SORADEP. It is intended that, by 1974, increased supply
will enable the mill to work to capacity. In the past, the company has also exported
seed to West Germany for bird food. Although high-yielding Russian varieties of
sunflower are grown (with a theoretical oil content of up to 45%), the extraction rate
is only about 25%. Initial consumer resistance to sunflower oil has been largely overcome and there is now little difficulty in disposing of production. The cake finds
a ready market as a poultry or cattle feed.
Tomato production has in the past been reduced by disease, and by ill-timed planting
and harvesting, but these problems have been overcome and high yields achieved. The
entire production is sold to ELIDCO at Melka Wondo, for canning or making into
paste.
Maize, peppers and beans are sold on the open market; some are bought by
SORADEP for use as seed. The AAISC was advised (SATEC, 1968) to construct
a maize-processing plant to produce the country's total requirements for maize malt,
starch and glucose, as well as contributing meal for babyfoods, edible maize oil (600
tons per year) and animal feed concentrates. The latter would be taken up by the
AAISC complex itself, under a fatstock breeding project based on fodder crops and
concentrates. The processing capacity is planned to reach 10 000 tons in the first
year, rising to 20 000 tons. The existing storage facility of 10 000 tons will be extended t o 30 000 tons so as to guarantee regular supplies in the event of a sudden price
increase. Some problems can, however, be anticipated on the supply side. With
population on the Central Plains increasing by over 2.5% per year and given the
traditional role of the accessible areas of the central Rift Valley in providing grain for
deficit areas elsewhere, heavy reliance may have to be placed on maize production
from the AAISC itself. Undoubtedly, the incremental maize production from small
farms on the Central Plains will rapidly be taken up for domestic consumption and
Gil lain (1973) has estimated that local maize production will have to rise annually by
3% just in order to meet the increased demand from the zone where ensete is the
staple food and from the rapidly rising urban populations (the population of Awassa,
negligible in 1960, was 15 500 in 1973). Consequently, the proposed plant will have
to operate in open competition with existing and developing outlets and may well be
forced to pay considerably in excess of the S 12/q assumed in a recent feasibility
study.
The Ethiopian Livestock Development Corporation (ELIDCO).
This is the second largest enterprise in the Awassa Caldera. Established initially in
1963, it went bankrupt in 1967, but was re-established in 1968 with funds from the
Livestock and Meat Board and now operates as a private share company, with an
abattoir capable of slaughtering 4 000 cattle a month, a quarantine area of 3 200 ha
for incoming cattle and 480 ha of additional grazing land. With 200-ton capacity cold
storage, the company exports refrigerated meat to the Middle East, Greece and Zaire.
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The supply of cattle is seasonal, with peaks of up to 100-200 cattle per day at the end
of the rainy season and prior to major festivals. The FAO/UNDP Stock Route project
is expected to increase supply to the factory within the next few years. The main
sources of livestock are the Sidama, Borana and Arussi awrajas, and also Bale
Province. Quality is a major problem, since most animals have to travel long distances
on the hoof, and supply is constrained by the absence of veterinary services in
producing areas, by poor offtake rates, and to some extent by the low prices offered
to producers.
The company operates a vegetable canning plant with largely antiquated machinery.
Although it has a capacity of 200 tons a year, production costs are high and competition within Ethiopia is strong. The most important canned vegetable is tomato, which
is purchased both from local farmers and from the AAISC. It is recommended that
this plant be modernised and the capacity increased.
Other commercial farms
Besides the AAISC farms and ELIDCO, there are a number of large and medium scale
commercial farms, which cultivate maize and haricot beans west of the lake and south
of the Shalo Swamp, and citrus, coffee, tobacco and sugarcane on the eastern flanks
of the caldera. It is surprising to find areas of sugarcane at such an elevation, since the
low temperatures inevitably delay maturity and processing facilities and markets are
distant. One small estate in the Wondo Genet area cultivates geranium and distills the
oil for export. Other essential oils which could prove suitable for the area include
peppermint (Mentha arvensis), lemon grass (Cymbopogon citratus) and citronella
(Cymbopogon nardus). The Norwegian Mission at Wondo Genet has grown pineapple
with some success; and it is suggested that, since ELIDCO has canning facilities,
Awassa Research Station should initiate trials to determine whether pineapple of
suitable canning quality can be grown.
HYDROLOGY
Over 40% of the runoff from the Awassa watershed drains initially into the Shalo
Swamp, through which it seeps into Lake Shalo (area 14.5 k m 2 ) . The swamp receives
surface runoff from that part of the catchment with the highest rainfall. Many of the
streams entering the swamp are perennial, the flow of some being supplemented by
hot springs; they provide a source for irrigation during the dry season on the fans east
of the swamp. The extent of waterlogging within the swamp varies and limited areas
are used for grazing in the dry season. Evaporation from Lake Shalo and the Shalo
Swamp accounts for a considerable annual loss of water. The balance overflows from
the lake via the Black River into Lake Awassa, which lies about 4.4 m below Lake
Shalo (Blagojevic, 1965). In the dry season and when the Shalo Swamp has become
dehydrated (as throughout 1973), the flow into Lake Awassa may fall to less than
1 m 3 /s, compared with maximum flows of up t o 12 m 3 /s.
The level of Lake Awassa is related both to inflow from the Black River and to rainfall on and evaporation from the lake surface. Runoff from the northern and western
parts of the catchment is very limited and confined to a few streams which only
occasionally reach the lake. A t other times, the stream flow is lost through seepage
into the lacustrine terraces, thereby recharging groundwater reserves, some of which
may eventually pass into Lake Awassa. However, the UN Geothermal Survey has
suggested that there may be groundwater flow away from the lake on the south west
and north sides, which may account for a major loss of water. This outflow could
moreover be used to explain the relatively low alkalinity of Awassa compared with
either Lake Shala or Lake Abiyata, both of which are also terminal lakes. Similar
reasoning has been applied to the case of Lake Naivasha (Kenya), of which the
catchment in many respects resembles that of Lake Awassa. It is unlikely, however,
that seepage could form a major component of water loss from Lake Awassa, in view
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of the high evaporation rate and the relatively small annual volume of inflow via the
Black River. It is possible though that some seepage could occur, and observation of
the only well to be found on the west side of Lake Awassa (with an average depth of
40 m in an unconfined aquifer) indicated that the groundwater table is probably
slightly below lake level. Since the well water was considerably more saline than that
of the lake, however, there may be no groundwater connection. Proposals for monitoring groundwater levels are presented below.
Since there are few records of the flows of the major streams in the catchment, it is
not possible to estimate a water balance for Lake Awassa, and from this to check
whether all the flow entering the lake can be balanced by evaporation, or whether
a surplus would remain to be accounted for by seepage. Assuming, however, that
there is no seepage, it is instructive to determine the order of evaporative losses from
the entire catchment, so that any obvious anomalies can be detected.
The total catchment area of 1 360 km 2 can be divided into smaller areas within which
evaporation losses may be considered uniform:
Area of lake surface (Shalo + Awassa)
Area of Shalo Swamp
Remainder of catchment

104.5 km 2
62.5 km 2
1193

km 2

(Areas have been planimetered from print laydowns at approximate scale 1:200 000)
Average rainfall over the catchment is estimated at 1 100 mm a year (equivalent to
1 500 x 106 m 3 over 1 360 km 2 ).
Evaporation loss from the lakes has been estimated at 167 x 106 m 3 (1 600 mm
a year); and from the swamp (at an assumed evapotranspiration rate of 0.8 x open
water evaporation) at 80 x 106 m 3 (1 280 mm a year). Hence the loss through
evaporation from the remainder of the catchment, assuming no subterranean inflow
or outflow beyond the watershed, would have to be 1 253 x 106 m 3 (1 050 mm
a year). Such a rate is quite conceivable.
Fluctuations in the Level of Lake Awassa
There is little local information regarding the history of Lake Awassa, since Awassa
town has only recently been constructed and the area west of the lake was until a few
years ago unoccupied. However, it is recorded (Erlanger, 1901) that, at the end of the
last century. Lake Shalo covered a substantial area and united with Lake Awassa
during the rains. Nillson (1940) noted that Lake Shalo would rapidly be converted
into papyrus swamp if desiccation continued. Grove and Goudie (1972), from
observations on the ground and study of aerial photographs, deduced that Lake
Awassa had at some time stood some metres above its present level. It is concluded
that, although Lake Awassa is highly susceptible to relatively small climatic changes,
its total variation over the past century has probably not exceeded 4 m. Long-term
changes in level may be related to those postulated for Lake Rudolf (Butzer, 1971).
Essentially, Lake Awassa is subject to fluctuations in level because of variations in
rainfall and evaporation. Over time there tend to be periods of several years when
rainfall or evaporation is either above or below the long-term average. Hence, in
addition to the seasonal fluctuations in lake level, there are also cyclic or long-term
variations.
The level of Lake Awassa has been continuously recorded since September 1969,
together with stage measurements on the Black River (at the main road bridge). The
latter measurements are unreliable, however, as they are affected by the river backing
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up from the lake. Lake Awassa, the Black River and many of the rivers entering Shalo
Swamp were regularly gauged by the MNCD between 1961 and 1965 (Blagojevic,
1965). A few of the records are available but cannot be related to current measurements. The former gauging stations have been closed and many could not be located.
Figure 10 shows the variations in level of Lake Awassa as measured on the NWRC
gauge since its installation. The record indicates a seasonal fluctuation in level of
about 80 cm. The highest levels normally occur in October-November and the lowest
in March-April. From 1969 to 1972, there was a substantial rise in lake level followed
subsequently by a significant fall. The reasons for these variations should be sought
through an examination of the factors influencing the water balance, principally
rainfall and evaporation.
Rainfall has been measured daily at Awassa Research Station since 1961, except for
a gap in 1966 between June and December. The data shown in Table 39 indicate a
slight decline in total annual rainfall during this period of observation. Between 1956
and 1960, rainfall was measured at the Swedish Mission close to the Research Station.
Monthly rainfall data are available for Colaris' Farm (about 10 km from Awassa) for
the period 1931-65, at Petinelli Farm (near Melka Wondo) for 1951-66 and at Kofele
(just beyond the north eastern corner of the catchment) for 1955-72. These stations
have been used to extend the Awassa record by the double mass curve method. The
derived annual rainfall totals shown in Table 42 have been plotted on Figure 1 (Part
3) after applying a smoothing function.
Table 42 shows that rainfall was apparently above average during the late 1950s and
early 60s. During the late 60s and early 70s, however, coinciding with a rise in the
average level of Lake Awassa, rainfall has generally been below the 20-year mean.
TABLE 42

Derived rainfall totals at Awassa (mm)
Annual
rainfall

5-year mean

1954
1955
1956
1957
1958

1
1
1
1

850
100
250
154
349

1 141

1959
1960
1961
1962
1963

1 121
802
968
907
1 226

1 005

1964
1965
1966
1967
1968

1 227
826
969
1 019
836

975

1969
1970
1971
1972
1973

1 009
973
861
954
812

922

10-year mean

20 - year mean

1 073

1 011

949

Table 43, showing the actual number of days per month between 1961 and 1972 on
which rain fell at Awassa, provides evidence for a significant increase in the annual
number of rainy days during the decade. It can be assumed that such an increase must
have been associated with a decline in evaporation during this period.
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TAB LE 43

Number of rainy days at Awassa
Jan.

Feb. March

April May

20
14
18
21
25
21

20
17
11
20
24
22

21
23
24
21
25
24

13
5
8
20
24
14

17
7
6
0
9
4

0
5
1
3
7
3

159
145
155
159
190
179

92

13.8

12.8

16.5

9.0 9.8

5.8

121.1

15.5

15.5

19.8

19.0 23.0

14.0 7.2

3.2

167.2

13.6

13.0

17.4

16.5

12.0 8.2

42

148.4

6
13
11
10
17
16
9
12
15
25
16

3.5 10.2

14.5

10.0

15.7

18.3

8.0 12.9

17.0

1968
1969
1970
1971
1972

1962-65
mean
6.0
1967-72
mean
5.0
1962-72
mean
5.2

10.2

12
18
17
11
19
16

15
6
0

105
129
128
122

-

10
18
14
16
19
24
20
19
12
16
19

1967

2
2

Total

10
9
16
3
11

-

16
7
11
7
7
10
9
29
17
11
18

1966

Nov. Dec.

6
4
3
17
12

-

0
7
6
1
13
3
18
14
8
2
16

1965

Aug. Sept. Oct.

18
15
10
15
26

-

3
5
8
8
3
3
0
7
11
3
6

1964

14
12
7
13
5

20
18
13
13
11

-

1962
1963

June July

14
10
15
11
15

1961

20.4

-

Evaporation at Awassa was, until recently, measured by a Piche instrument, but such
measurements cannot be accurately correlated with evaporation from a large open
water surface. Nevertheless, when multiplied by a suitable factor, they indicate the
order of evaporation and its variation. The annual totals in Table 40 confirm the
decrease in evaporation between the first (1961-5) and second set of observations
(1970-2), though part of the discrepancy between the two may be due to a change of
instrument. If, however, these readings truly reflect the situation, a climatic change of
this order could have repercussions for several years. Once the former equilibrium has
been upset by a reduction in evaporative losses throughout the catchment, more water
would flow into Lake Awassa causing the level to rise and the area of the lake to
increase. The larger area would, however, enable more water to be evaporated and
eventually a new equilibrium would be achieved at a higher average lake level, with
increased inflow balanced by increased evaporation.
Apart from the obvious climatic impact on lake level fluctuations, other factors
resulting from human activities within the catchment may exert a longer-term
influence. In particular, there has been a steady decline in the area under woodland.
This cleared land is mainly used for annual crops, but since they are grown only
during the wet season and do not therefore transpire continuously throughout the
year, there is a net reduction in the amount of water lost from the catchment; the
effect can be highly significant. Assuming that 10% of rainfall runs off into streams
(Blagojevic, 1965) and that the remaining 90% is returned to the atmosphere by
evapotranspiration, if as a result of deforestation and land development evapotranspiration is reduced to 87%, runoff would be increased to 13% of rainfall. Thus
a reduction of only 3% in evapotranspiration could increase runoff by no less than
30%. This is of critical importance in a closed catchment such as Awassa, where lake
levels are sensitive to only small fluctuations in runoff. Hence control must be exercised over land use throughout the catchment, and a degree of reforestation will be
necessary to stabilise the long-term situation.
The suggestion, that increased siltation might be a contributory factor in causing a rise
in lake level, has been refuted by two independent studies (Swabey and Jackson,

188

1971; and Harberd, 1973), both of which considered the amount of silt entering the
lake to be extremely small and most unlikely to have caused any significant rise in
level over 5-10 years. It has also been suggested that the dredging of the Black River
channel in the early 1960s caused Lake Awassa to start rising some 5 years later. This
latter theory can have no foundation, especially since the clearing of the channel
would simply have allowed the same annual discharge to flow faster into Lake Awassa
Thus, although rainfall was declining during the period that Lake Awassa was rising, it
is most significant that evaporation levels were also below average. Figure 10 shows
that evaporation was particularly low during the 1970 and 1972 dry seasons, when
the fall in lake level from its wet season peak was only about 400 mm i.e. about half
the normal fall. In the following wet seasons, however, the lake rose as usual (by
about 800 mm) causing abnormally high wet season peaks. Consequently, the peak
attained by October 1972 was exceptional according to recent records. Thereafter,
however, a combination of below-average rainfall and high levels of evaporation
during the 1972-3 and 1973-4 dry seasons caused the lake level to fall substantially.
The fluctuations of Lake Awassa should be viewed in the context of the other Rift
Valley lakes, all of which, having reached high levels in the late 1960s, have been
slowly falling during the early 70s. Aerial photographs flown in 1957, 1965 and 1972
show that Lake Awassa was rising steadily throughout the 1960s; this was essentially
due to the cycle of years with above-average rainfall during the decade 1955-65. Over
those years the Shalo Swamp would have become increasingly saturated, the excess
water draining into Lake Awassa to cause a gradual rise in level. The sudden rise in
1970-2, which caused particular concern, is best explained as a short-term climatic
variation, related to increasing cloudiness with consequently decreased evaporation
rates, imposed on a longer-term trend. Though firm projections are premature, it may
be that this trend has gone into reverse and that the Awassa area is currently being
influenced by a less humid cycle. In any case, it should be emphasised that, while
changes in land use can, as indicated above, have a profound impact on catchment
hydrology in the long term, these factors cannot be held responsible for a sharp rise
in lake level occurring over a mere two years. Nor can the limited reclamation (by the
AAISC) of land adjacent to the Shalo Swamp account for more than a very slight
reduction in evaporation loss.
Although the data are inadequate to assess the chance of recurring high lake levels,
the well defined lower edge of the lakeside woody vegetation (groundwater forest)
shown on the 1957 aerial photograph (Plate 1) clearly indicates that Lake Awassa
formerly stood at a level higher than that reached in 1972. The accounts by
Erlanger (1901) and Nilsson (1940), taken together with evidence on historical lake
levels in Kenya (which appear to follow a broadly similar pattern of fluctuation to
those in the Ethiopian Rift Valley), seem to indicate that Lake Awassa has tended to
be relatively low over the past 70 years. Prior to the turn of the century, the lake
must have stood at a higher level; and significantly higher than in 1972 if Erlanger's
description of the uniting of lakes Shalo and Awassa were substantially correct.
RECOMMENDATIONS
Awassa Lakeside
Plates 1 and 2 are aerial photographs showing the position of the lake along the
Awassa waterfront in 1957 and in November 1972, respectively. The area inundated
by the rise in lake level is clearly visible. Plate 2, taken when the lake was just starting
to recede from its peak, shows the properties affected by flooding. Altogether only
six houses and part of the accommodation in the Bekele Mola Hotel were directly
affected and the main road along the front was partially inundated such that the
alignment had to be altered slightly and raised. Had the lake risen a further half metre,
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several more properties would have been flooded (though still fewer than 1% of all
the dwellings in Awassa), including three hotels of which only one would have sustained a loss of accommodation, a petrol station, the building which previously housed
the Provincial government offices, and up to 21 houses, only nine of which were
owned by Ethiopians. In most cases, moreover, the land surrounding the house rather
than the actual building itself would have been flooded.
In view, however, of the historic fluctuations of Lake Awassa discussed above, it is
recommended that new buildings or other permanent construction should be sited at
a level higher than the lower forest edge around the lake. Since there are no topographic maps of Awassa, it will be necessary to relate levels to the zero of the NWRC
staff gauge near the Belle Vue du Lac Hotel. Figure 10 shows that the maximum lake
level reached in 1972 was 1.94 m above the staff zero. The lower edge of the forest is
approximately 2.8 m above staff zero. It is therefore proposed that all new construction along the waterfront should be sited at least 3 m above staff datum. If the installation of piped drainage and sewage is ever considered, the 3 m level should represent
the lowest level on the system; thus all buildings feeding into such a system would
have to be constructed at a level higher than this. The proposed minimum construction level can simply be determined at any site near the lake, by reference to the staff
gauge reading and the site level relative to the lake surface. In the case of the Awassa
waterfront, the 3 m contour will lie within the original forest.
The suggestion has been made that a dyke should be constructed along the waterfront
between the lake and the houses, in order t o prevent future flooding. Since a relatively low level of investment is at risk, it is considered that this would not be feasible,
since it would also be necessary to provide a means for artificially draining the land
behind the dyke (e.g. by pumping). Individual property-owners might feel it worthwhile to construct their own protection on sites where there is little difficulty over
drainage, as has happened in the case of the Belle Vue du Lac Hotel. If, however,
future construction is limited as proposed above, there should be no requirement for
flood protection.
This project was specifically asked to decide whether the dual carriageway road along
the Awassa waterfront should be surfaced, in view of the possible flood hazard. With
a minimum height for construction of 3 m above the lake staff datum, it would be
necessary to raise the existing road; and, to prevent it from acting as a dyke with the
possible risk of flooding on the landward side, it would also be necessary to install
culverts. The cost of construction is considered to be prohibitive. Consequently, it is
recommended that the parallel road, which skirts the back (i.e. the east side) of the
Bekele Mola and Oasis hotels and which requires no special prior preparation, should
be the one selected for surfacing. Moreover, since this is a two-way road rather than
a dual carriageway, the requirement for tarmacadam, and hence the cost, will be less.
Shalo Swamp Reclamation
An investigation was conducted by the MNCD between 1961 and 1965 t o determine
the feasibility of draining the Shalo Swamp and reclaiming the land for agricultural
use (Blagojevic, 1965). No action has been taken since the publication of this report
and much of the original data upon which the report was based has apparently been
lost. Since the report contains many errors and discrepancies, it is unfortunate that,
there can be no recourse to the original observations, many of which would also have
been valuable in assessing the hydrology of Lake Awassa. Reclamation of the swamp
is still being actively considered by the AAISC, the present owners of the land. The
1965 study should be reviewed in the light of more recent fluctuations in lake level
and the hydrological implications of draining the swamp, but due to the lack of
hydrological data, it is now more difficult to assess the feasibility of the scheme than
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in 1965; hence the subsequent analysis can only be of a qualitative nature.
Because of evaporation from the large surface area of the swamp, a substantial proportion (estimated at between 40 and 50%) of the catchment surface runoff never
reaches Lake Awassa. This loss of water from the swamp is an essential factor in
maintaining the equilibrium of the lake. Assuming that the level of Lake Awassa
should not be significantly altered, any change in the nature of Shalo Swamp should
ensure that this proportion of runoff is evaporated before reaching Lake Awassa.
Theoretically, there are three possible ways by which part of the swamp might be
reclaimed while still ensuring the requisite loss of water:
1.

Extraction of water from the swamp or lake for irrigation. If this water were
applied efficiently, there would be no deep percolation with the possibility of
seepage back into the swamp or into Lake Awassa. Irrigation would have to
be applied year-round by continuous abstraction

2.

Planting of fast-maturing trees (such as eucalyptus) around the shores of the
swamp

3.

Conversion by excavation of part of the swamp into open water, on the
proposition that evaporation from an open water surface is greater than
evapotranspiration from vegetation

In practical terms, the third expedient would be essential to the reclamation of any
significant area. It is, however, a matter of some controversy as to whether transpiration from vegetation is always significantly less than evaporation from open water.
This is because, on the one hand, actual evaporation from open water is always less
than potential evaporation due to the inevitable inertia in air flow along the water
surface; while on the other hand, turbulence created by a stand of vegetation may
allow transpiration to occur at rates higher than maximum theoretical values. In any
event, in view of the uncertainties, it would be unwise to recommend reclamation on
this basis, especially since such a scheme would inevitably be technologically complex
and expensive in capital and expertise. Severe pressure for land could, however,
conceivably change the situation.
It is therefore recommended that the catchment hydrometeorological network be
extended so that lake level fluctuations can be studied in relation t o the hydrology of
the catchment The Black River outflow and all major streams entering the Shalo
Swamp should be systematically monitored. In the past, measurements made on the
Black River have been unreliable. Because of the nature of the watercourse, it will be
necessary to continue discharge measurements at the main road bridge, although the
staff gauge should be transferred to a site on the north side of Lake Shalo directly
beneath the escarpment. Data recorded by the CAA first class meteorological station
at Awassa should be used in monthly computations of Penman Estimates of evaporation. Finally, to complete the picture of the lake water balance, it would be interesting to obtain indications of groundwater levels, by means of observation wells on the
west side of Lake Awassa and on the terraces between Lake Awassa and Shalo Swamp
The detailed proposals, contained in Appendix 4 should receive early attention.
Control of

Exploitation

The considerable development potential within the Awassa Caldera is jeopardised by
lack of control over land and water use. The natural advantages are being squandered
by destruction of the forests, by farming steep slopes without conservation measures
and by sporadic development along the lakeshore with little regard for the maintenance of natural beauty. The present rate of development could ruin the shoreline
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within a few years unless action is taken to preserve what remains and actively control
proposed developments. In the north east of the catchment beyond Wondo Genet,
large areas of natural forest are being exploited at an accelerating rate and the land
given over to cultivation with scant regard for soil conservation. Returns from these
developments cannot possibly pay for expensive bench terracing; consequently, it is
recommended that forest above 2 000 m should be strictly protected.
It is proposed that a local Awassa Catchment Development Board be established to
ensure controlled, planned development. One major constraint is that the catchment
falls within two provinces; this would have to be considered when drawing up the
powers and responsibilities of the Board, but it is suggested that the provincial
boundaries could be amended so that the entire catchment is included within Sidamo
Province. The operations of the proposed Board would fall into two categories:
1.

Control and co-ordination of the overall utilisation of land, including
irrigation, reclamation, soil and water conservation, water supply, urban
development, transport and recreational amenities. Necessary legal
mechanism is already available for the NWRC to form a Water Board for the
area; such powers could be vested in the proposed Development Board

2.

Examination and planning of rural and urban tourist developments appropriate to the area

Lake Zwai
The Lake Zwai Special Development Area covers about 950 k m 2 , of which almost
half (450 km 2 ) is lake surface. The area lies on the eastern edge of the Northern
Plains, from Meki in the north to beyond Adamitulu in the south (Text Map 16). It
comprises Lake Zwai and its immediate surrounds, including the deltas of the Meki
and Catar rivers and significant areas of the hinterland behind the western shoreline
between Meki and Abemosa. The western and northern shorelines of Lake Zwai lie
within Shoa Province, whereas the southern and eastern lakeshores are in Arussi. The
provincial boundary continues south along the Bulbula River dividing Shoa from
Arussi to the east. A low ridge, 10-15 km north of Meki, separates the Zwai catchment from that of the Awash River. The area is traversed by the tarmac road south
from Addis Ababa to Awassa, which should, by 1976, extend the 1 200 km to
Nairobi. Meki Town is 120 km from Addis Ababa. Rough motorable tracks passing to
the north and south of Lake Zwai connect the area with Asella, the provincial capital
of Arussi.
Lake Zwai has been selected for special attention because of its potential for irrigation development (using water pumped from the lake or from trie Meki River),
combined with its excellent communications and proximity to Addis Ababa. Earlier
surveys conducted for the A V A (FAO, 1965; Italconsult, 1970) investigated the
possibility of diverting water from Zwai to the Awash catchment without adequate
consideration of the possible local use of the water. Although a proposal to divert
water from the Meki River has been dropped, the A V A Master Plan for 1974-89 still
envisages the diversion, by pumping from Lake Zwai, of 205 million cubic metres of
water annually in order to.irrigate 13 000 ha in the Awash Valley. It has, moreover,
been proposed that construction of this diversion scheme should start in 1986,
following several other major capital developments aimed at increasing irrigation
water supplies in the Awash Valley.
This project Steering Committee advised that no decision be made to reserve water
for diversion from Lake Zwai until the question of irrigation development around
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Lake Zwai had been resolved. Consequently, a subsequent phase of this project was
devoted to a pre-feasibility study of the land and surface water resources in the
vicinity of Lake Zwai. Because the results of this study have been reported separately,
no attempt has been made here to repeat the findings of the more detailed investigation. Instead, a summary of the subsequent report 'Prospects for Irrigation Development around Lake Zwai, Ethiopia' (Makin et al., 1975) has been incorporated below.
ENVIRONMENT
Landform
Lake Zwai lies at an altitude of 1 636 m within a broad downfaulted basin; to the east
and west, the land rises within 10 km to higher-lying faulted ridges. North of Meki,
the land rises gently towards the watershed with the Awash at 1 670 m. Mount Alutu,
an extinct volcano rising to 1 850 m, dominates the landscape south of the lake. The
deltas and lacustrine terraces in the immediate vicinity of the lake exhibit only subdued relief, the terraces having been formed from interbedded ash, pumice and siltstone during Late Quaternary times. West and south of Zwai Town, these terraces
are broad and flat but, between Abosa and Meki, they are close together and the area
of level land is small. West of Zwai, small fault scarps occur 50 m above lake level;
these mark the maximum conceivable extent of pump irrigation from the lake.
The deposits on the terraces comprise coarse-textured pumice sand and gravel, and
medium-textured volcanic ash derived from Mount Alutu. The Meki and Catar rivers
have both formed flat, low-lying deltas where they enter Lake Zwai, the Meki Delta
extending over 6 000 ha. Here, the land slopes gently down from the river and the
topography is slightly undulating along old levees and channels; flooding occurs from
both the river and the lake. Lake Zwai is normally fringed by swamp, except along
the south-eastern and southern margins where the shores are relatively steep. A high
proportion of the lake bed and the swampy lake margins comprises coarse pumice.
Climate
The Lake Zwai basin is arid for much of the year and in no month does average rainfall exceed evaporation. There is a well-defined wet season between July and September, but even then the rainfall is unreliable and dry periods exceeding 10 days in
duration are not uncommon. The mean annual rainfall is generally less than 600 mm,
except to the north where it increases to 700 mm over the Meki Delta. The annual
rainfall over the lake probably averages little more than 500 mm.
Temperatures are equable and vary little throughout the year. The mean maximum
and minimum temperatures at Zwai are 26.9° and 11.7° C respectively and the
extreme minimum temperature recorded in recent years has been 4°C. Annual open
water evaporation is of the order of 2 000 mm.
In recent years there has been a significant increase in the area of crops (mostly
maize) grown rainfed during the short wet season, when over half the annual rainfall
is received. This development has coincided with a period of generally above-average
rainfall (see Figure 1 - in Part 3 - rainfall at Adamitulu), but careful analysis of the
average frequency of dry periods has shown that in some years drought must impose
severe limitations on crop yields. Consequently, a response to irrigation can
confidently be predicted in the wet season, as well as at other times of the year. The
altitude (around 1 650 m) confers a comparative advantage in the production under
irrigation of certain vegetable crops (and probably also sugarcane). The most favourable climatic factors are the equable temperatures, high solar radiation and ability to
ripen and dry crops throughout much of the year.
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Ecology
Around Lake Zwai, the landscape is characterised by almost continuous cultivation
under an open canopy of remnant acacias, principally Acacia tortilis. Much of this
land has been cleared and put under cultivation only during the last two decades,
1954-74, the cleared acacias yielding a valuable return in the form of charcoal. Prior
to this, much of the area was covered by acacia woodland and bushland characteristic
of Ecoclimatic Zone 3 above 1 500 m. Scattered throughout the Lake Zwai area, and
occurring extensively on rocky hillsides and wherever cultivation has been precluded,
are remnant patches of Acacia tortilis, with a grass cover dominated by Hyparrhenia.
A. seyal and A. Senegal are the most common bush associates, and A. etbaica,
A. persiciflora. Balanites aegyptiaca and Capparis tomentosa occur frequently. On
seasonally poorly drained sites on the Meki Delta, a distinctive association of Acacia/
Sporobolus bush-grassland occurs. Along the Meki River south east of Meki Town
there is a remnant area of Acacia albida/Croton macrostachys woodland which is
rapidly being converted to farmland.
By the lakeshore, vegetation zonation is controlled by the water level. The shoreline
itself is fringed by discontinuous blocks of Typha (bullrush) and of Cyperuspapyrus.
Beyond this, in open water, there is an almost continuous floating belt of Phragmites
(reed) with Nymphaea (water-lily). Along the lakeside edge of the periodically flooded hinterland and also along both banks of the Bulbula River, there is often a narrow
thicket of the leguminous shrub, Aeschynomene elaphroxylon. Immediately inland,
and especially along the western shoreline where slopes are gradual, there are expanses
of Cynodon plectostachyus grassland which provide valuable grazing when the lake is
low.
Soils
The distribution of pumice and ash is extremely complex; while the pumice most
commonly occurs on lower terraces, it also appears unpredictably on top of terrace
scarps and within areas of otherwise uniform ash. West of the Bulbula River, consolidated ash and siltstone outcrop to within 30 cm of the ground surface. Near
Adamitulu, the lacustrine deposits surround older volcanic plugs, which form prominent small hills.
Two main soils have developed on the lake terraces: coarse-textured on pumice sand
and gravel, and medium-textured on ash. The pumice sands have weakly developed
profiles which are poorly structured and low in organic matter. Surface texture is
usually sandy loam, and sand content increases gradually with depth. Seasonally
flooded grassland bordering Lake Zwai has about 30 cm of clay over coarse pumice.
Medium-textured terrace soils generally comprise loam overlying compact ash. A silty
phase occurs on terraces near the Meki and Catar deltas, where soil has formed from
a mixture of lacustrine and riverine deposits. Heavier-textured clay loams, often with
buried topsoils and thin bands of pumice gravel in a clay subsoil, also occur in these
areas.
High levels of sodium are present in many of the subsoils and, below a depth of 75
cm, exchangeable sodium percentages of over 20 were found in over half the terrace
sites investigated. Soils affected by both high salinity and alkalinity occur fairly
extensively on the north eastern, north western and south eastern shores of Lake Zwai
and to the north west of Adamitulu. Zones of alkaline seepage tend to occur along
the boundary between the marginal swamps and the lowest lacustrine terraces,
particularly along the north east shoreline where there are several alkaline sand bars.
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The soil pattern on the Meki Delta has been influenced by the lateral movement of
the Meki River and its consequent deposition of contrasting layers of material of
differing texture. On the upper part of the delta, soils formed adjacent t o the river
comprise weakly structured layers of brown, free draining, clay loam, often with high
proportions of silt. Flanking the present-day levee are fairly extensive areas of well
structured clay. Away from the Meki River and covering a large area of the delta,
sandy clay loams, with variable silty subsoils and interlayers of sand, occur on old
gently undulating levee ridges. Soils on the more level sites contain higher proportions
of clay, and the subsoil, though variable, does not include sand layers within 75 cm of
the ground surface. On the lower delta, mottled clays occur extensively in seasonally
waterlogged areas. The presence of saline groundwater below much of the central part
of the delta has given rise locally to slightly saline subsoils, and other areas towards
the west of the delta have subsoils high in sodium.
LAND USE
Over half the land area surrounding Lake Zwai is subject to cultivation. The main crop
is maize which, in some places during the wet season, occupies up to 80% of the total
land surface. On large farms to the west and north of the lake, haricot beans are
grown extensively, and limited areas of red peppers also occur. On the delta most of
the farms are devoted to maize cultivation with minor areas of tef, wheat and peppers.
Nearly half the arable land is cultivated by tenant farmers. Tenancy agreements are
usually contracted verbally and last for a year, tenants often being related to the
landowner. Rents may be paid in cash (8 20-40/ha), or landowners may devolve land
and other taxes to their tenants. Many tenants have cultivated their land for a number
of years, although some do move from time to time, but there is no security of
tenure, and tenants may be evicted without notice, especially when larger holdings
have been consolidated to make way for mechanised agriculture. Apart from the
margins of Lake Zwai (which are liable t o periodic flooding) and the Adamitulu Cattle
Breeding Station, there is no government-owned land in the area. The Lake Zwai
margins average about 1 400 ha, depending upon the level of the lake; any artificial
lowering of the level would reveal considerable areas of land which in law would
automatically belong to the Government. The 1 520 ha Adamitulu Station is currently used by the Ministry of Agriculture for beef cattle improvement.
On large farms of between 50 and 800 ha, a range of crops, such as maize, beans and
tef, are grown in the wet season. Basic cultivations are mechanised, although harvesting is normally performed by hand. Production is almost entirely for the market,
where present prices ensure that the farmer makes a reasonable return. While most
specialise in the production of arable crops, one farm near Meki produces milk for
the Addis Ababa market, and another on the Meki Delta produces fodder for sale.
Net income per hectare ranges from S 50 for tef to S 200 for haricot beans.
Near the Meki and Bulbula rivers and occasionally along the western and southern
lakeshore, there are about 190 ha of irrigated plots, the economy of which almost
invariably is based on the irrigation of tomatoes by low-lift pumping. Other vegetables
irrigated, mostly for the Addis Ababa market, include onions, leêks, carrots, celery,
green beans, red and sweet peppers, cabbages, melons and courgettes. Papaya are also
grown widely. Many of the farmers originate from northern Ethiopia where irrigated
horticulture is well known. Plant diseases are becoming a problem and markets for
some fresh vegetables, and for tomatoes in particular, have almost reached saturation.
Irrigated farms tend to be labour intensive and, apart from pumps, little machinery is
used. When market prices are high, the gross value of production has been up to
S 3 500/ha.
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The majority of farms, however, are smallholdings of 0.5 to 4.0 ha. Farm surveys
showed that 85% of the farmers cultivated less than 3.5 ha, and that 73% were
tenants, of whom 77% paid rent in cash. Production is subsistence-oriented, although
any surpluses are marketed. The most important crop is maize; others include haricot
beans, tef, wheat, peppers, barley and horsebeans. All small farms keep livestock,
primarily for draught and the production of milk, but also as a form of capital. Sheep
and goats provide the bulk of meat production, since beef is eaten only on special
occasions. The ownership of cattle generates an annual net income of between 8 40
and 8 180 per holding.
HYDROLOGY
Lake Zwai is the only relatively salt-free lake in the Southern Rift Valley (see Table
6; Part 3). The lake is fed almost entirely by the Meki and Catar rivers and by rainfall
on the lake surface, which together contribute an average of 1 150 million cubic
metres of water annually. Minor salt springs occur around some of the islands and, in
places along the eastern and south eastern shoreline, there is alkaline seepage from
groundwater, but since the quantity of water from these latter sources is small, the
salt is considerably diluted. The level of bicarbonate in the lake water, particularly
in relation to the magnesium and calcium contents, is however rather high.
There is a natural outflow from the south west corner of the lake into the Bulbula
River, which flows south into the terminal Lake Abiyata. In an average year, the
Bulbula carries 210 million cubic metres of water. The balance between inflow to the
lake and outflow, amounting to some 940 million cubic metres per annum, is
accounted for by evaporation from the lake surface.
Any scheme for development of the water resources of Lake Zwai must take account
of present water use within the catchments, e.g. any irrigation in the mid-Meki Valley
(Part 6) could seriously deplete dry season flows which might otherwise be used for
irrigation on the Meki Delta. In particular, it is important to maintain flows in the
Bulbula, not only for domestic and livestock use, but also to preserve Lake Abiyata,
which is an integral part of the Rift Valley Lakes National Park (Part 6) and an
internationally famous bird sanctuary. The long-term stability of Lake Abiyata is
assured provided the average flow (i.e. 210 million cubic metres) can be maintained
in the Bulbula River. Individual yearly flows could however be allowed to diverge
considerably from this figure, (as they do at present) depending on the occurrence of
humid and arid climatic cycles.
Having accepted that no change can be made to the Bulbula flows, it follows that the
only means by which a substantial amount of water can be made available for
abstraction from Lake Zwai would be by reducing evaporation. This could be achieved by lowering the average level of the lake, thereby reducing the evaporative area of
water surface, by lowering the natural overspill on the Bulbula River at the lava sill
near Adamitulu, and by a limited amount of dredging in the channel from the lake:
the amount of dredging depends on the projected level of abstraction. Moreover, by
construction of a simple set of sluice gates on the rock sill, the flow into the Bulbula
River could be carefully regulated.
RECOMMENDATIONS
Potential for

irrigation

The irrigation potential of the Lake Zwai area has been investigated in some detail by
Makin eta/., (1975). It was concluded that irrigation would be both technically and

200

economically feasible on a limited area of the better quality land on the Meki Delta
and the western lake terraces. Use would be made of water pumped from Lake Zwai
onto the lower terraces along the western side of the lake, onto the lower-lying parts
of the delta, and along the upper reaches of the Bulbula. Irrigation direct from the
Meki River is limited by low flows in the dry season (Table 26; Part 6) to some 300
ha on the delta. Prospects for irrigation development along the Catar River are
restricted by unfavourable topography, and implementation would therefore not
substantially affect the Catar inflow.
A two-phased irrigation development has been proposed (Makin et al., 1975) for
selected areas (Text Map 16) covering a total of 5 500 ha, the overall area suitable for
irrigation being limited by soil and topography rather than availability of water.
Irrigation would be based on electrically-driven pumps; hence development would
depend on construction of a 132 kV transmission line from the Awash Valley
(projected for 1977). Irrigation development must also await resolution of arrangements pertaining to the tenure of privately-owned land. Because the greater part of
the land is already settled, with over 40% of the area cultivated by tenants, it would
be essential for measures to be enacted in order to enable holding boundaries to be
rationalised to meet the technical requirements of irrigation, and to enable tenants to
be given security of tenure.
The proposed first phase development covering 1 730 ha represents a relatively
straightforward extension of current small-scale individual irrigation developments on
lower-lying land involving only a low pump lift. Because these developments would
have only a very minor effect on the lake water balance, there would be no need for
lake level regulation. Support for farmers would be provided in the form of credit
and the creation of an intensive farm advisory service associated with a controlling
authority over water use. To expand the irrigated area beyond 1 730 ha would require
prior lake level regulation through the construction of a sluice on the Bulbula River
outlet, associated with dredging and rock blasting essential for ensuring the maintenance of flow downstream to Lake Abiyata. In addition, development on the Meki
Delta (representing over half the area proposed for the second phase) would need to
be preceded by both river and lake regulation to prevent flooding. Control of the
Meki River requires construction of a flood release channel, of flood control dykes
and the straightening and dredging of the Meki outlet channel. Specific proposals for
the Meki Delta area, where it is recommended that development be based on pumping
water inland from Lake Zwai along raised embankments, include a 100 ha pilot
scheme and, following necessary agronomic trials, a feasibility study to assess the
prospects for dehydrated vegetable production based on a nucleus estate. The total
capital expenditure on Phases 1 and 2 has been projected at S 18 703 200 over 20
years (i.e. 8 3 400/ha) and it was concluded that (a) the proposed developments are
likely to be viable, providing the assumptions upon which the projections were based
remain valid, and (b) they compare favourably with alternative proposals for utilising
Lake Zwai water in the Awash Valley.
It is proposed that the developments outlined above and described in greater detail
by Makin et al., (1975) should be initiated by the National Water Resources Commission, with the support of the Ministries of Agriculture and Land Reform. Early
assistance should also be sought from the Institute of Agricultural Research to establish an experimental station with the aim of confirming the feasibility of proposed
crop rotations. Nor, following implementation of these proposals, should sight be
lost of the need for continual monitoring of environmental changes caused by irrigation development, notably:
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1.

The water level and chemical composition of both Lake Abiyata and the
Bulbula River inflow

2.

The level of the groundwater beneath the Meki Delta

3.

Changes in salinity and alkalinity in soils irrigated over a long time period

4.

The fish population in lakes Zwai and Abiyata

5.

Populations of certain species of the mollusc Biomphalaria, to assess the
need for implementing measures to control the transmission of
schistosomiasis (bilharzia)

It should be emphasised that the existing pattern of land ownership represents the
most formidable single obstacle to development. Within each irrigation development
area, a cadastral survey will be an essential preliminary to determine holding boundaries and establish rights of ownership. Following this, means must be found for
farmers with a number of small plots to consolidate their holdings, taking into
account the requirements of an ideal irrigation layout. Experience may show that it is
necessary to offer some form of incentive to expedite reorganisation, perhaps as in
the Sudan with the controlling authority offering to introduce irrigation on part of
a holding in exchange for land rights over the remainder. A t all events, the problems
of taking over holdings, resettling displaced persons and introducing irrigation onto
existing holdings must be resolved at the outset.
In terms of soil alkalinity and probable response to irrigation, the variability of the
land is such that it is also vital for all developments to be preceded by detailed soil
survey, mapping at a scale of not less than 1:10000 and sampling regularly at depths
down t o 2 m. Developments should also be preceded by appropriately detailed
topographic surveys in each area, to enable optimum irrigation layouts to be designed
and the necessary amount of land preparation to be determined. It is recommended
that spot levels be taken on a 25 m grid, from which contours at 0.1 or 0.2 m interval
can be interpolated.
In view of this potential for irrigation, albeit limited, within the Lake Zwai catchment,
there is an early need to review the proposals for diverting Lake Zwai water into the
Awash Valley. Although Italconsult (1970) has shown that 205 million cubic metres
of Zwai water could be used to irrigate 13 000 ha in the Awash Valley (the developments outlined above make use of only 65 million cubic metres), this involves heavy
initial capital expenditure on diversion works (S 23.8 million at 1969 prices). Clearly,
since irrigation is already developing spontaneously around Zwai, an early decision is
required as to the direction of future developments. For, if a significant amount of
water were abstracted for irrigation around Zwai, there would be a corresponding
shortfall in the water available for diversion to the Awash, thereby raising projected
unit capital costs.
Rainfed

agriculture

The general recommendations advanced in Part 5 (Northern Plains) have relevance to
all areas of the Lake Zwai hinterland which lack potential for irrigation. Despite the
unreliability of the rainfall, there is considerable scope for raising crop yields, and
hence farm income. Some of the ways by which this might be achieved are listed
below:
1.
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A once-over mechanical cultivation would facilitate the subsequent use of
improved ox-ploughs and ridgers, which in turn would reduce the number of
ploughings required and so release the farmer and his family for more

productive work. It would then be possible to plant crops earlier which,
together with deeper tillage, would result in improved yields of maize. The
use of ox-ridgers would encourage planting in rows and facilitate weeding
2.

Crops should be planted to set spacings thereby raising yields and reducing
seed wastage. For maize, use of ox-drawn wooden tube planters would
help reduce seed rates from the current 100 kg/ha to an optimum 35 kg/ha

3.

Better cultivars should be made available to those farmers who adopt the
above measures

4.

In years with adequate rainfall there should be a response to nitrogenous
and phosphatic fertilisers, especially when applied to improved cultivars.
Instruction in the identification and control of pests and diseases would
assist in raising yields

5.

Improvements should also aim at raising the quality of cash crops (especially
haricot beans) and reducing waste. (Current annual storage losses may exceed
20%).

It is further suggested that, encouragement be given to farmers, with or without
irrigation, to produce sun-dried grapes for the wine trade. It is recommended that
initially the Institute of Agricultural Research should supply suitable cuttings, establish variety screening trials under irrigation and provide advice on training and pruning.
Many of these improvements could be implemented through the operation of an
active extension service backed by simple crop trials. A combination of the proposed
improvements would rapidly increase production, especially on small farms, so
allowing some diversification into cash crops. A t present, the most important cash
crop is haricot beans and the current trend towards increasing the area under beans
should be encouraged. Groundnuts and peppers are potentially useful cash crops
under both rainfed and irrigated conditions. Livestock would benefit from additional
maize, beans, and groundnut residues.
The proposed cropping pattern (Table 44) takes account of physical and agronomic
conditions and socio-economic constraints, and approximates to an economic optimum for an improved rainfed 2 ha smallholding. The annual farm income, estimated
at about S 800, is more than double current average farm income.
T A B L E 44
Area (ha)

Proposed cropping pattern for an improved rainfed 2 ha smallholding
Yearl

Year 2

0.75

Maize

Haricot beans

0.25

Peppers

Haricot beans

0.75

Haricot beans

Maize

0.25

Haricot beans

Peppers

Since the Chilalo Agricultural Development Unit (CADU) has already assumed
responsibility for extension, marketing etc. around the eastern and southern margins
of Lake Zwai, it would seem rational for CADU t o be encouraged to extend its
services to cover the entire Lake Zwai area. If, for administrative or other reasons,
this proves impossible, it is proposed that the Minimum Package Programme should
establish a new centre based at Meki.
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Part 8
Livestock and Fisheries

LIVESTOCK DEVELOPMENT
Several development programmes in the Southern Rift Valley impinge on livestock.
Both the Chilalo and Wolamo Agricultural Development Units (CADU and WADU)
have livestock components. The former now covers sheep and is extending into
poultry production but is concerned especially with increasing milk production
through cross-breeding, using dairy-type Friesian cattle. It is running into difficulties
in marketing its produce. WADU also concentrates on cattle improvement but uses
a dual purpose Friesian type and places more emphasis on veterinary and animal
husbandry extension services. In the south, the National Ranch Project at Arero near
Yavello (just outside the present project area) is seeking to demonstrate improved
range management and has been supplemented more recently by the Southern
Rangelands Livestock Development Project. The intention is that improved management and increased offtakes in the Southern Rangelands will be tied by new stock
routes and marketing facilities to the abattoir at Melka Wondo near Awassa. The
latter has a capacity of 4 000 cattle per month and is associated with the Ethiopian
Livestock Development Corporation (ELIDCO) holding ground of 3 800 ha. The
stock route programme is the responsibility of the Livestock and Meat Board (LMB),
funded by the World Bank. The LMB also runs a Hides and Skins Demonstration
Centre at Shashamane. Further north, the Abernosa Ranch (4 240 ha) is currently
used by the Dairy Development Agency to produce cross-bred heifers for distribution
mainly in the Addis Ababa area, and the Adamitulu Boran Cattle Breeding Station
(1 520 ha) is run by the Ministry of Agriculture. The Veterinary Department of the
Ministry maintains a service in the area, although the effort has necessarily been small
in relation to the need. However, substantial control over rinderpest has been achieved
under the ECA/FAO/OAU Joint Programme (JP) 15 and a tsetse survey covering
Gemu Gofa and the Abaya-Chamo Basin has been made (ODA, 1973).
Any increase in productivity in the traditional farming sector must inevitably be
restricted by the system of tenure and by lack of tenant security. There is little
incentive for tenants to control stock disease or invest in fixed improvements, stock
watering facilities, etc., and the small size of many holdings in the highlands also
represents a major constraint. In the rangelands towards the south, nomads still enjoy
traditional grazing rights, though these are increasingly being encroached upon.
Before considering further opportunities for livestock development, it is appropriate
t o describe the current market situation. Overall there is a strong world demand for
meat, though many of the higher priced markets are closed to Ethiopian produce
because of disease controls. Although the Ethiopian government is working towards
the establishment of disease-free areas, it will be many years before there is unrestrict-
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ed export of fresh meat from Ethiopia. Melka Wondo abattoir produces canned and
processed meats for export, but the overheads involved in processing mean that prices
paid per head of cattle seldom exceed 8 100 liveweight. No premium is paid for
quality. Highest prices are paid by urban butcheries: the average is no more than
2 150 per head liveweight, though well grown animals can realise 3 300 in Addis
Ababa. These prices are equivalent to about 35 cents/kg liveweight in the case of the
export abattoir and an average of 55 cents/kg liveweight at urban butcheries. Sheep
prices range between about S 8 and 8 16 per head depending on locality. The retail
value of raw hides is about 8 4 and of skins 8 1-3. Fresh milk retails at the farm gate
at 10-15 cents/I and butter at 8 2.50-4/kg. Sheep and goats account for much of the
meat supply in most areas and may be sold as soon as they reach marketable weight.
Goats predominate in the lowlands where they provide a significant proportion of the
local cash income.
Although there is clearly potential for further livestock development, much preliminary groundwork still needs to be done. It is important that programmes for genetic
improvement, disease control and improved marketing should take full account of the
differences between farming systems and between ecoclimatic zones.
In the highland farming areas, where the need for draught animals will continue for
many years, emphasis on dual purpose cattle, combined with improved husbandry
and hygiene, seems appropriate. The Minimum Package Programme, which to date has
confined its activities to crop production, could with advantage have its base broadened t o incorporate livestock improvement. There would appear to be little scope for
any increase in catttle numbers. Improved quality and performance in the individual
animal should be the aim, applied always within the context of the appropriate farming system. If there is a place for introducing new commercial livestock enterprises in
the highlands, it lies most probably in co-operative sheep enterprises where groups of
farmers have access to upland grazing. Some priority should also be given to encouraging poultry production, especially in meat-deficient areas. Present standards of
management and the quality of indigenous birds are very low.
In the intermediate farming areas, priority should go to increasing livestock numbers
and developing viable livestock enterprises in the cotton/sorghum/maize areas
between Arba Minch and Conso. Here, at present, there are less than 1 000 cattle in
an area with some 50 000 ha of cultivable land. The logistics of such a development
programme should be the subject of a special study, seeking to integrate the need for
draught animals with the potential offered by the grazing and the farm residues
available, and having regard to the numbers and types of breeding stock that can be
brought in and the requirements for disease (including tsetse) control. In the deployment of veterinary and animal production field staff, particular attention needs to be
given to this area, to the vicinity of Lake Zwai and to the Southern Rangelands. Lake
Zwai, it will be recalled, has one of the densest concentrations of cattle in the project
area, while the extensive Southern Rangelands are the main source of Boran cattle,
the premier beef breed in Ethiopia. Since the Southern Rangelands were being studied
by an independent team (AGROTEC/CRG/SEDES, 1973), the present project has not
covered this area in any detail.
It is suggested that, due to the long distances involved in trekking cattle and the near
completion of the Moyale-Addis Ababa main road, the trucking of cattle should be
considered. Earlier studies showed that in areas where rainfall is marginal for cropping,
trucking would prove more expensive than walking cattle, and current proposals
(LMB, 1971) envisage trucking only north of Wondo where the stock route from
Kibre Mengist meets that from Yavello and the south. Yet the current practice of
paying rent for grazing on overgrazed or cultivated areas on route is wasteful and
detrimental to growing crops; spread of disease can also be ascribed to trekking. With
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increasing permanent settlement on the one hand, and an improving structure for
meat prices on the other, it is probable that in the near future it will become more
economic to truck cattle from as far south as Finchawa. Moreover, since the main
branch of the proposed stock route (Stock Route 2 in the Second Livestock
Development Project - LMB, 1972) is considered to be not feasible, in view of the
prolonged and extensive seasonal flooding in the Gidabo Basin and serious tsetse
infestation in the Galana Valley, it will probably be necessary to resite this route
along the main road. Finally it should be mentioned that, since the cost and difficulty
of providing boreholes appear to have been significantly underestimated by the LMB,
an extension of trucking could lead to a considerable saving in the provision of watering and other facilities.
Once the first priority of improved marketing facilities has been realised, it is t o be
hoped that a fully integrated range development programme can be implemented in
the semi-nomadic pastoral areas, designed so far as possible around discrete territorial
group organisations which, at least in the case of the Borana, would be consistent
with traditional tribal organisation. A major cost in any livestock development
programme, especially in the Southern Rangelands, will be the provision of additional
water supplies, essential for maintaining confidence in the scheme.
In future livestock planning, sight should not be lost of the special opportunities
offered by the larger farms and estates of the commercial sector, most of which have
unutilised grazing or feed reserves; this could also be the subject of a separate study.
The most profitable venture is likely to be the fattening of immature cattle bought in
from the south, whereas milk production, other than production for local sale including the marketing of surpluses in the form of butter or ghee, does not seem to have
much potential in the Southern Rift Valley.
Although, in general, the livestock industry is not yet ready for radical innovation, it
would be appropriate to initiate one or two pilot feedlot operations to produce highgrade slaughter stock under stall-fed and quarantine conditions. The Livestock and
Meat Board (1971) has in fact proposed such an operation for Shashamane, with an
indication of likely costs and benefits. We would only comment that Awassa would
appear a more attractive site than Shashamane, in view of the availability 'on the
doorstep' of maize grain and sunflower cake and the proximity of the abattoir and
the end of the stock route bringing immatures from the south. It should also be
noted, in view of the crucial importance in the initial stages of feedlot operations of
a select market outlet and low-cost energy feed, that the Sugar Plantation at Wonji
offers unique opportunities, lying as it does closer to Addis Ababa and having abundant molasses.
FISHERIES
The fish stocks in the Southern Rift Valley lakes have been briefly reviewed in Part 3.
So far as commercial fishing on a sustained yield basis is concerned. Lake Langano has
low productivity, and lakes Shala and Abiyata would form part of the Rift Valley
Lakes National Park. Lake Zwai and Lake Awassa produce just over 100 tons per
year between them. Though little quantitative information is available regarding the
total productivity of any of the lakes, it is clear that the largest and one of the more
prolific. Lake Abaya, remains virtually unexploited. Potential yields are indicated in
Table 45.
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TABLE 45

Lake
Abaya

Estimated productive capacity of certain lakes in the Southern Rift Valley (lake areas and yields
after Atkins and Partners, 1965)
Area
(km')
1 160

Yield
(kg/ha)
60

Type of fish

Annual production
(tons, fresh fish)

Nile perch

4 000

Other commercial spp.

3 000
1900

Chamo

550

60

Nile perch
Other commercial spp.

1 400

Zwai

450

67

Tilapia and barbel

3 000

Awassa

130

77

Tilapia, catfish and barbel

1 000

Nile perch, confined in its distribution to lakes Abaya and Chamo, is highly suitable
for the luxury trade and for export, with an average weight of 7 kg. Atkins (1965)
estimated that Nile perch, marketed as deep-frozen fillets and steaks, could have
fetched at 1965 prices f.o.b. a minimum of $ 1 100/ton, once its reputation had been
established. Tilapia, the other prime quality fish, averages 0.5 kg in weight. Though
there are problems in fishing Lake Abaya (e.g. floating sedge islands off-shore, and
crocodile, hippopotamus and Synodontis which can destroy nets), its fish fauna is the
most varied of all Ethiopian lakes; of the major commercial species it lacks only carp.
Fisheries represent an insignificant (0.1%) contribution to the gross domestic product,
as estimated annual consumption of fish and fish products is a mere 150 grams per
head and over 90% of the population never eat fish. Atkins attributes this exceptionally low level of consumption primarily to the distance of the bulk of the population
from sources of fish, and implies a failure in distribution, but the relatively low price
of meat and a general disdain for fish are major contributory factors. Domestic
demand is highly volatile, with peak consumption (and prices) during fasts, but it is
believed that a strong promotion campaign could lead to an increased and more even
level of demand.
The question will arise of the prospect of producing fish meal for animal feed. Given
the present relatively high fishing costs, 15 000 tons of meal per annum would be
necessary for economic operation (Atkins, 1965). The manufacture of fish oil cannot
be recommended since, in its industrial use, it would be competing with linseed and
other vegetable oils.
Lake fish, primarily tilapia, are sold on the Addis Ababa market by concessionaires
who hold rights to fish lakes Zwai and Galila. The World Bank has recommended
a pre-investment survey of the fishery potential of these lakes with a view to the
possible export of frozen fillets. These two lakes have an advantage in their proximity
to Addis Ababa, but the Atkins report has shown that lakes Awassa, Chamo and
Abaya could also be fished profitably. The wet-salting process is the most economic
form of production, because of the low capital and processing costs and the keeping
quality of the product. Additionally, in the case of Lake Abaya, Nile perch could be
deep-frozen and exported. The Atkins report gave priority to the development of
a single fishing company on Lake Abaya. The following constitutes a summary of the
proposals:
Construction of a minimum of four stone jetties accommodating 12 boats at a time
would enable a fleet of 27 open fishing boats to operate on the lake, using 20 cm gill
nets set at night. The Nile perch would be deep-frozen near the quay in a plant with
a capacity of one ton/hour. Alongside there would be a deep-freezing unit, a cold
store and an ice production plant with a capacity of 10 tons/day. The remaining fish
would be wet-salted in barrels. The capital requirement was estimated at 8 2 600 000
(1965 prices), with an exceptional initial return on capital of 106% due to the relatively low capital requirement, but it should be emphasised that this return can be
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expected to decline as fish stocks adjust to commercial exploitation.
It is proposed that this development be sited by the main Addis Ababa road some
12 km north of Arba Minch close to the existing ferry point. Electricity would be
supplied from Arba Minch. The construction for recreation of a modest marina and
additional jetties could form ancillary developments at this site. An intriguing prospect, offered by the Atkins report, is the disposal of fish waste (5tons/day) at a
fixed point on Lake Abaya to which crocodile and maribou stork would be lured, so
creating a major tourist attraction.
The commercial development of Chamo, a lake with fish stocks similar to those in
Abaya but with less than half the surface area, would necessarily have a lower priority.
In view of the proposed development of Arba Minch as a tourist centre (Part 6), it is
urged that Lake Chamo be reserved exclusively for sport fishing free from commercial
exploitation.
Throughout the industry, more emphasis needs t o be given to the prevention of overexploitation. The device of developing each lake through a single concessionaire (with
or without state participation) militates against overfishing resulting from competition
for limited resources. It is recommended that the existing Fishery Department
inspectorate be considerably expanded and that the Department establish an organisation for monitoring fish stocks and for conducting long-term research into population
dynamics in inland waters. Particular attention should be paid t o the population of
tilapia, a species susceptible t o fishing pressure due to its habit of mouth-brooding the
young. Moreover, the use of seine nets on lakes Zwai and Awassa should be actively
discouraged.
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Part 9
Forestry and Soil Conservation

FORESTS IN THE SOUTHERN RIFT VALLEY
The State Forests within the project area are listed in Table 46. For ease, of reference
they may be regarded as occurring in four distinct areas: Gemu Gofa, Shashamane,
Munessa and Chilalo.
TABLE 46

State Forests in the Southern Rift Valley

Forest
Chilalo

Area
(ha)

Awraja

600

Chilalo

Munessa

5 960

Chilalo

Shashamane

3 400

Hai koch and
Butajira

Woreda

Part only within the
project area

Hariyu No. 1

280

Gardula

Gardula

Hariyu No. 2

280

Gardula

Gardula

Anko Arkumbe

600

Gardula

Gardula

Gersega

160

Gardula

Gomide

Sabatgedel

1 600

Gardula

Gomide

Hanikashua

4 800

Gardula

Kempa

Hanika

1 200

Gardula

Kempa

Kormele

840

Gardula

Kempa

Kwelena

120

Gardula

Kempa

Malelu

600

Gardula

Bonkie

Geresse

160

Gardula

Bonkie

28 000

Gofa

Wubhamer

Biyuborka No. 1

Comments

Biyuborka No. 2

160

Gofa

Wubhamer

Shangama No. 1

320

Gofa

Wubhamer

Shangama No. 2

400

Gofa

Wubhamer

Tsaitsobebi

400

Gofa

Wubhamer

Ainalem

800

Gofa

Wubhamer

Grassland and bushland
Part only within the
project area

Gemu Gofa Province
Very little is known about the forests in Gemu Gofa. All require more detailed
investigation to ascertain vegetation types, commercial timber species and stocking
rates, density of population and farming on adjacent lands, and the location, extent
and nature of any encroachment. Thereafter, the external boundaries should be
surveyed and demarcated, and patrolling staff deployed to undertake effective protec-
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tion, priority being given to those state forests which are most vulnerable to encroachment, and in particular to closed forests. It is proposed moreover, that further
reconnaissance be undertaken in the Gemu Gofa highlands to locate any other
government land supporting closed forest.
Shashamane State Forest
Of the total area of 3 400 ha (composed of several separate blocks), an external
boundary survey has covered 2 200 ha. This survey should be completed and all
external boundaries properly demarcated. Numerous squatters reside and farm illegally within the forest; resettlement of these people is a necessary preliminary to effective management. The forest has been the subject of a timber concession since 1948,
and supplies of exploitable standing timber will be exhausted within the next few
years. Reafforestation has been inadequate in extent and unsatisfactory in technique,
and systematic reafforestation is therefore essential.
Munessa State Forest
CADU, having undertaken the surveying and demarcation of this forest, is now
responsible for its administration. Pilot exploitation and reafforestation schemes in
1971-2 covered 310 ha within the state forest and 64 ha on adjacent private land. The
principal species used was Cupressus lusitanica, together with small blocks of Pinus
patula and Eucalyptus regnans. Detailed preliminary proposals for exploitation and
reafforestation of 4 000 ha at the rate of 400 ha/year have been drawn up by CADU,
but various technical and financial aspects remain under discussion, and the source of
investment capital, and executive responsibility have yet to be determined. The results
of the existing pilot scheme indicate the need for a cautious approach t o large-scale
operations while improved silvicultural techniques and field organisation are being
developed. It is proposed that the remaining 1 960 ha of the forest, occupying the
more rugged terrain, should be strictly protected as a wildlife reserve and as an
example of undisturbed natural forest.
Chilalo State Forest
This forest occupies the middle and upper slopes of Mount Chilalo above 2 750 m.
The vegetation is degraded montane forest and woodland at the lower levels and
moorland elsewhere, much of which is above the limit of productive afforestation.
Existing vegetation cover should be maintained for protective purposes, and the
external boundaries surveyed and clearly demarcated.
Forest plantations
The Land Resources Division is undertaking, as part of a UK Technical Assistance
forestry project, the mapping of blocks (exceeding 200 ha) of closed forest located
within a 450 km radius of Addis Ababa. It is envisaged that Phase Two of this forest
inventory will involve a low-intensity reconnaissance to determine approximate total
resources of standing timber, irrespective of ownership, followed by more detailed
type-mapping and more intensive inventories of selected state forests. Units of closed
forest defined by LRD for the forthcoming reconnaissance include the following
within the Southern Rift Valley:
1.

Between Asella and Lake Zwai (patches and strips of forest)

2.

Lake Langano to Wondo Genet (includes the state forests of Munessa
and Shashamane)

3.

Between Agere Selam and Agere Mariam (fragmented forest)
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Government plantations for production of sawlogs are likely to be confined to areas
of exploited forest within the Shashamane and Munessa State Forests, along the
eastern escarpments of the Southern Rift Valley wherever the topography is not
excessively steep. The use of fast-growing exotic species to replace the natural forest
is envisaged, with emphasis on Cupressus lusitanica, lesser amounts of Pinus patula
and Pinus radiata, and experimental plots of several Eucalyptus species: E. da/rympleana, E. fastigata, E. grandis, E. nitens, E. obliqua and E. regnans. Productive timber
plantations should preferably be located in areas below 2 700 m with over 1 000 mm
mean annual rainfall.
Private woodlots providing domestic supplies of fuelwood and poles are already
common in highland areas where natural wood supplies have become scarce, e.g.
the North-Western and Wolamo Highlands, the Gemu Gofa Highlands, the Chilalo
Highlands, and the Awassa-Dilla-Chelelektu area along the highway. For the most part,
such woodlots have been established by local people on their own initiative, using
Eucalyptus globulus (which thrives above 1 800 m) or f . camaldulensis (below 2 200
m). No special effort is required to encourage the creation of new woodlots in other
areas, except possibly on the northern floor of the Southern Rift Valley. Trials should
be conducted, however, to discover a wider range of suitable species (see below).
Control of timber exploitation in privately-owned closed forest is restricted to the
Shashamane-Munessa area. A limited measure of control is supposed to be exercised
around Zwai over the clearance of acacia woodland for fuel and charcoal, but this
appears to be doing little to check the southward advance in the destruction of
woodland along the Rift Valley floor. It is suggested that in future no exploitation
permits should be issued within the area around Lake Langano, east of the highway
and on the floor of the Southern Rift Valley, extending from the stream at Km 190
to the prominent transverse ridge at Km 220 or thereabouts. Refusal of exploitation
permits would be on the grounds of preserving an area of natural beauty and scientific
interest, having considerable tourist potential. Such conservation measures could be
enforced only with support from the highest levels of government. It is further recommended that the trials proposed below should include experimentation with
Eucalyptus species of exceptional calorific value which could be widely adopted as an
alternative source of charcoal.
FOREST INDUSTRIES
Annual sawnwood consumption for Ethiopia as a whole (urban and rural areas)
averages only 4.4 m 3 per 1 000 capita, but a rise in consumption t o 8.0 m 3 by 1983
is predicted. No reliable data exist for consumption of fuelwood, charcoal and poles,
but the potential output of sawmills is sufficient t o meet internal demand to 1980, at
least.
There is one sawmill at Shashamane, two near Shashamane (at Jigessa and Sole), and
one at Arussi Negele. Log supplies are derived from Shashamane State Forest and
from private forests in the Munessa, Shashamane and Dodola areas. The total annual
sawnwood output of about 8 400 m 3 is marketed in Addis Ababa, Shashamane,
Arussi Negele, Dodola and Arba Minch. Limited availability of sawlogs, and/or
management problems, have caused the closure of a second sawmill at Arussi Negele
and of sawmills at Wondo Avela and at Awassa. It is concluded that there is no scope
for new major forest industries in the project area, except in connection with the
proposed scheme of exploitation and reafforestation in the Munessa State Forest.
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The question of establishing a pulp mill in Ethiopia has been the subject of discussions
for over ten years. The middle Awash Valley near Wonji or Sodere has been suggested
as a possible site, with the raw material being grown in the Asella Highlands. Depending on the size of pulp mill envisaged, an area of 12 000 to 50 000 ha would be
required for pulpwood plantations. Many preliminary steps need to be taken, however,
before even a feasibility study can be carried out. These should include:
1

A survey of land availability

2

Species trials

3

Growth trials and investigation of pulpwood production costs

4

Surveys of the domestic and export markets for paper pulp and pulp
derivatives

It may therefore be about ten years before the viability or otherwise of a pulp project
can be determined with any degree of certainty. Meanwhile, until a land availability
survey has been undertaken, it is not possible to predict if land will be required for
pulpwood plantations from within the project area.
SOIL CONSERVATION
Even to the casual visitor, the extent of soil erosion within the Rift Valley must leave
a lasting impression; the erosion evident in the Bilate Basin is some of the worst in
Ethiopia, but in contrast with more northerly areas of Ethiopia, the Southern Rift
Valley has not been subject to intensive cultivation over a long historical timescale.
Consequently, in many areas erosion is still only in its early stages but sheet erosion is
gradually removing relatively fertile topsoil. Harberd Estimates of water erosion
potential (a function of total annual rainfall and of rainfall distribution) indicate a
generally moderate erosion hazard. However, the lack of correlation between the
erosion potential index and the actual degree of erosion is indicative of the overriding
importance of soil erodibility. This is due to the inherently weak structure, lack of
cohesion and low bulk density of the volcanic materials commonly occurring in the
Rift Valley. While erosion by wind is of relatively minor importance, the prevalence
between Koka and Adamitulu of strong north-easterly winds throughout the dry
season does lead to localised losses of topsoil.
Erosion is often attributed to serious misuse of the land, and while there are many
instances within the Southern Rift Valley in which this is the case, not t o describe
the considerable impact of natural or geological erosion would be to present an
unbalanced picture. Examples of this natural erosion can be seen in the Gurage
Mountains where gully erosion, deeply incised into the wall of the main escarpment,
is rapidly advancing into the north-western highland plateaux, and north-east of Lake
Abaya, where, in an area with minimal cultivation and grazing, prominent sheet and
gully erosion can be attributed to the regrading of streams to a lower base level within
highly erodible volcanic ash.
Nevertheless, human agencies are often responsible for initiating erosion, and with
increasing pressure on both arable and grazing land, man is accelerating natural
erosion. In recent years land has been cleared on excessively steep slopes; south and
east of Lake Awassa, woodland is being replaced by unprotected farmland on slopes
exceeding 3 0 ° . In some cases improved husbandry or the provision of better rural
facilities could help reduce such pressures. Some of the worst erosion in the Wolamo
and Sidama awrajas of Sidamo is caused by cattle trekking downhill to streams and,
clearly, further provision of rural water supplies would reduce this problem. It is also
pertinent to note that some of the more severe recent erosion, especially in Wolamo
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awraja, has been caused by the poor design of road drainage, principally due to erroneous alignments and overloading of the drains.
The factors actively causing soil erosion are slope, rainfall intensity and duration and,
locally, wind; whereas the factors tending to offset erosion are rapid infiltration,
stable topsoil structure and a dense cover of vegetation. There is therefore a need to
restrict cultivation, and denudation of the vegetation cover by overgrazing, on steeper
slopes and in natural drainage channels. The closure of severely eroded areas should
be within the power of the government.
The Bilate River Basin represents a classic area of accelerating erosion, heavy sediment
load in the river being indicative of the serious loss of soil from surrounding areas.
The problem is described, together with some proposed remedies, in Part 7. It is
considered that conservation could not conceivably cover the entire catchment but
should be concentrated in selected areas. There is little point in actually attempting
reclamation within the eroded area, but measures are required to arrest the progress
of erosion up the sides of the valley. Ideally one should exclude grazing and plant
grasses along the banks marking the upper limit of erosion, but the best that might be
achieved in practice is persuasion of the local people to establish strips of Eucalyptus
camaldulensis (the species already planted locally in numerous scattered woodlots)
immediately above the eroded areas. It is also suggested that experiments could be
undertaken on certain of the more level areas in the mid-Bilate Valley to determine
whether infiltration can be improved, and hence runoff reduced, by means of deep
ploughing. On the hills around the catchment, erosion could be reduced through
a combination of local reafforestation and strip-cropping using ensete (which is an
excellent conservation crop), maize, grass and root crops. It should be noted that
there is often insufficient stone in these hills to construct bench terraces, even if this
practice were economically feasible.
The north east of the Awassa Caldera, would however, constitute an outstanding area
for trials into the construction of bench terracing on steep slopes. Here there is
adequate stone at site, a climate that would allow the establishment and maintenance
of sodded risers, and the necessary proximity to a market which would allow the
production of cash crops to justify the cost of terracing. It is recommended that trial
crops should include grape vines and fruit trees.
The Abela settlement in Wolamo represents one of the few attempts in Ethiopia to
incorporate conservation measures into land planning though, even here, the lowerlying areas were poorly laid out in rectangular blocks. Subsequent settlement was,
however, made to f i t into a rational conservation system with narrow-based terraces,
though greater care should have been taken in the preparation of grassed waterways
which, in some cases, appear to be inadequate to take the flow. The lessons to be
learnt from the Abela experience are that farm layouts should be designed subsequently to conform with the overall conservation system, and that the building of necessary
conservation structures should be completed before farming commences. The introduction of cattle-drawn ridging ploughs is suggested to allow the growing of field
crops on the tie ridges. Undoubtedly this system, combined with mulching, would
greatly increase moisture absorption and hence crop yields. Construction of adequately protected cut-off drains below steep slopes is also recommended.
Extension must remain the main tool of the conservationist. This work could best be
initiated through the establishment of catchment-based soil conservation areas within
the Rift Valley. Implementation would stem from the proposed establishment of a
Soil and Water Conservation office at Awassa. Originally one conservation area of
25 km 2 was envisaged, but this survey has shown that it may be necessary to designate three smaller areas of approximately 10 km 2 each, so as to cover adequately the
range of problems within the Southern Rift Valley. The proposed conservation areas
are as follows:
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1

The mid-Bilate Valley: with emphasis on strip-cropping; experiments in
deep ploughing and techniques for gully control using introduced creeping
legumes, phosphatic fertiliser and basketwork barriers; and limited measures
of afforestation

2

The north eastern slopes of the Awassa Caldera: with measures based on
forest protection; construction of cut-off storm drains; and stone bench
terracing, possibly incorporating irrigation from local springs

3

West of Lake Zwai: with the focus on the establishment of windbreaks; the
introduction of ridging and mulching techniques; and the development of
strip-cropping

Legislation can be an essential aid to the conservationist, though there may be serious
problems in implementation. In principle, land ownership should not confer the right
to misuse land to the detriment of the national interest. Some form of legislation is
required on the subject of soil conservation and the following points could with
advantage be embodied in such legislation:
1

Prohibition of farming on very steep slopes without adequate conservation
measures

2

Regulation of large mechanised holdings to ensure the implementation of
suitable conservation measures

3

Restriction of cultivation on river banks, for a minimum distance of the
width of the river beyond each bank

4

Enforcement of existing legislation relating to the declaration and management of protection forests: this would necessitate the provision of funds for
compensation

Of the utmost importance to any farmer embarking upon investment in permanent
improvements and measures for conservation is confidence that he will benefit from
the improvements. For the landowner this means possession of a surveyed and registered legal title, and for a tenant it implies security of tenure for a defined period, with
a fixed cash rental and a system for sharing with the landlord the cost of all permanent improvements.
PROPOSALS FOR PROTECTION FORESTRY
It is by no means certain that tree planting will necessarily cure gullies; in fact the
reverse can be the case. Eucalyptus globulus is certainly allowing quite severe erosion
on the Entoto Hills above Addis Ababa. Some of the gullies planted to young trees in
the CADU area are showing signs of healing; but the plantations were fenced, and any
improvements can be attributed to the grass cover and to protection from grazing
animals as much as to tree establishment. There is little doubt that fast-growing exotics planted at optimum spacing for timber production will at maturity give only
limited protection against serious erosion. It is proposed that wider spacings should
be tried, to determine whether there is an optimum spacing that would allow the
development of a complete ground vegetation cover; as well as catering adequately for
fuel production and for controlled grazing, while at the same time providing effective
erosion control.
None of this obviates the undoubted need to retain protection forests. Indeed, the
need for such forests is far greater than is ever likely to be met in practice. As a modest beginning, it is recommended that three areas be investigated (with particular
reference to land tenure and probable compensation payable) to determine the feasibility of their being declared protection forests:
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1

Woodland and scrub areas in the Awassa Caldera

2

The steep, wooded escarpment running from the Wolamo border southwards
to Gidole, separating the populous South-Western Highlands from the AbayaChamo Basin

3

The hilly terrain between Silte and Hosaina, covering the headwaters of the
Weiru (Bilate) and Gidu rivers

Active soil erosion is already in progress on the Makabassa hill range in area 1, and is
widespread on the steeper slopes within area 3. Where erosion is already a problem,
the objectives of declaring protection forests would be not only to prohibit or control
farming and woodcutting, but also to prevent grazing or browsing by cattle, goats and
sheep. In practice, it would be difficult to exclude domestic livestock, but unless this
is done the prospects for the recovery of the natural vegetation are negligible. In
places where severe gullying has occurred, rigorous protection would have to be supplemented by the construction of small check dams at intervals along the beds of the
gullies. The alternative to rigorous protection aimed at restoring a dense cover of
natural grass, scrub or woodland would be a prohibitively expensive programme of
anti-erosion measures involving terracing or other earthworks.
It is nevertheless out of the question to consider applying the protection forests
legislation to the populous zone of the middle Bilate Basin.
The present de facto protection of Arba Minch municipal forest, situated just east of
the town, should be continued, in order to protect the natural springs providing the
town's water supply and to preserve vegetation of amenity value and scientific interest. The natural vegetation is predominantly bushland, but the area includes the belt
of well developed riparian forest which follows the line of springs and fringes the
lower reaches of the Culfor River.
In the northern part of the Southern Rift Valley (Mojo-Zwai) the danger of wind
erosion creating dustbowl conditions has often been exaggerated, yet there is a case
for planting shelter-belts. Ideally, these windbreaks should be aligned along the contour rather than across the prevailing winds, since protection from water erosion is
also desirable. Under certain circumstances, it might also be necessary to put in cross
belts of trees. These wind breaks should be set at an average of 200 m apart, and
should occupy a width of about 6 m, i.e. approximately 3% of the land area. The
trees could be carefully exploited at maturity to provide fuel requirements on
a rotational basis. Because of the complex pattern of individual land ownership,
however, it will be difficult to organise the establishment of lengthy shelter-belts with
optimum orientation and spacing. As a less satisfactory alternative, individual landowners could be encouraged to plant stretches of narrow windbreaks within or around
their farms. It is further proposed that the powers of the staff protecting the Rift
Valley Lakes Park should be extended to include protection of the woodland vegetation within the park boundaries.
PROPOSALS FOR FOREST NURSERIES AND SILVICULTURAL RESEARCH
Table 47 lists the nurseries operational within the project area.
T A B L E 47

Forest nurseries in the Southern Rift Valley

Location
Asella
Asella
Dagaga
Shashamane
Aleta Wondo
Awassa
Chencha
Culfor
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Purpose
Species trials and distribution to the public
Distribution t o the public
Reafforestation in Munessa Forest
Reafforestation in Shashamane Forest
Distribution to the public
Distribution to the public
Distribution t o the public
Distribution t o the public

Operating agency
CADU
Forest
CADU
Forest
Forest
Forest
Forest
Forest

Service
Service
Service
Service
Service
Service

A small nursery previously maintained at Gidole has been closed. The future of the
nursery at Aleta Wondo is uncertain, being dependent on whether the local municipality has other plans for utilising the land. Awassa and Culfor (Arba Minch) nurseries
will soon be raising seedlings not only for distribution to the public, but also for
species trials. Recommendations for improved nursery techniques were made in 1973.
It is proposed that a new nursery should be established near Zwai to encourage local
farmers to plant trees for the production of fuelwood, poles and charcoal, and to
serve as windbreaks.
As part of the national programme for systematic species trials, three centres are
proposed from within the project area:
1

Zwai (plants to be raised at Nazereth)

2

Awassa (plants raised in Awassa nursery)

3

Arba Minch (plants raised at Culfor nursery)

Initial observation trials should be followed by extensive trials of the more promising
species, to ascertain growth rates and to investigate various techniques of establishment and tending. Species proposed for the initial trials are listed in Table 48. All
three sites are at medium elevations (1 200-1 700 m) in relatively dry environments
(mean annual rainfall 500- 1 000 mm).
Extensive trials at higher elevations (2 200-2 500 m) under rather moister conditions
(mean annual rainfall 1 100-1 300 mm) have already been conducted by CADU
during 1967-72. Promising early growth has been shown by the following species:
Cupressus lusitanica. Eucalyptus dalrympleana, E. bicostata, E. deanii, E. fastigata,
E. maidenii, £. obliqua, E. robusta, E grandis, E. nitens, E. regnans, E. saligna,
£. viminalis, Pinus kesiya, P. radiata, P. patula.
It is vital for detailed environmental and silvicultural records of these trials to be
maintained, and for periodic growth measurements to be instituted in each trial plot.
T A B L E 48

Forest species proposed for trial in the Southern Rift Valley (Species regarded purely or primarily
as ornamentals have been excluded). Timber (i.e. sawiog) production is doubtfully feasible and
certainly uneconomic under the dry conditions of Arba Minch and Zwai.

Location of trials and
species recommended

Main uses
Timber

Poles Fuelwood

Charcoal Shelter

ARBA MINCH
Acacia

cyanophylla

X

Albizia lebbek
Azadirachta

X

X

X

indica

X

X

Caesalpinia spinosa

X

X

Callitris endlichen

X

X

X

Callitris hugelii

X

X

X

Cassia siamea

X

X

Casuarina cunninghamiana

X

X

Eucalyptus acmenioides

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Brachychiton

"

camaldulensis

"

citriodora
crebra

"

fibrosa subsp. fibrosa

"

gomphocephala
maculata
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X

populneum

X

"

marginata

X

X

"

melliodora

X

X

X

X

X

X

X

TABLE 48 (continued)
Location of trials and
species recommended

Main uses
Timber

Eucalyp tus patens
"

Poles
X

populnea
punctata

X

Fuel w o o d

Charcoal Shelter

X
X

X

X

X

X

"

salmonophloia

X

X

X

"

sideroxylon

X

X

X

X

"

tereticomis

X

X

X

X

"

wandoo

X

X

X

X

X

Melia azedarach
Parkinsonia aculeata
Pithecellobium

X

X

dulce

X

X

Prosopis chilensis

X

X

Schinus molle

X

X

X

X

X

X

AWASSA
Callitris endlichen

X

X

X

Callitris preissii

X

X

X

Casuarina torulosa

X

X

X

Cupressus sempervirens

X

X

X

Eucalyptus bosistoana

X

X

X

X

X
X

"

citriodora

X

X

X

X

"

cloeziana

X

X

X

X.

"

fastigata

X

X

X

"

longifolia

X

X

X

X

"

maculata

X

X

X

X

"

marginata

X

X

X

"

muelleriana

X

X

X

"

obliqua

X

X

X

"

paniculate

X

X

X

"

patens

X

X

X

"

pilularis

X

X

X

"

punctata

X

X

X

X

X

X

"

saligna

"

sideroxylon

X

X

X

Grevillea robusta

X

X

X

Pinus oocarpa

X
X

X

X

X

X

X

Syncarpia

glomulifera

Tristania conferta

X

X

X

X

X

X
X

X

X

X

X

ZWAI
Acacia cyanophylla
"

X

pycnantha

X

X

Caesalpinia spinosa

X

X

Callitris endlichen'

X

X

X

Callitris hugelii

X

X

X

Casuarina cunninghamiana

X

X

X

X

X

Ceratonia siliqua
Cupressus arizonica

X

X

X

Cupressus sempervirens

X

X

X

Eucalyptus acmenioides

X

X
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"

citriodora

X

X

X

"

cladocalyx

X

X

X

"

crebra

X

X

X

"

fibrosa subsp. fibrosa

X

X

X

"

leucoxylon

X

X

X

"

maculata

X

X

X

"

marginata

X

X

X

T A B L E 4 8 (continued)

Main uses
species recommended
Eucalyptus melliodora
populnea

Timber

Poles Fuel wood
X

Charcoal Shelter

X

X

X

X

X

X

X

X

X

"
"

punctata
salmonophloia
sideroxylon

X

X

X

X

X

X

X

"

tereticornis

X

X

X

X

"
wandoo
Melia azedarach
Parkinson ia aculeata

x.

X

X

X

X

Schinus motte

X

X
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X

X
X

Part 1 0
Recommended Development Priorities

The definition of development priorities depends on many factors, including some
operating outside the project area. The rapid reconnaissance of an area as extensive
and complex as the Southern Rift Valley cannot provide all the information necessary
for definitive development planning. Nevertheless, a considerable range of problems
and development opportunities have been discussed, some of which warrant priority
attention.
While development prospects in each development area were reviewed in Parts 5-7,
there are a number of general improvements and innovations which should be introduced if the full benefit of local development activity is to be realised. These are
mostly designed to strengthen the development infrastructure, which, as was shown in
Part 3, is often deficient.

DEVELOPMENT INFRASTRUCTURE
The main components requiring attention are communications, community water
supplies, agricultural extension services, supply and marketing facilities, and tenurial
arrangements. Since all are essential to balanced development, they have equal
priority.
Communications
The Ethiopian Highway Authority (EHA) has plans tó construct several new allweather roads in the project areas: from Soddo and Arba Minch to Bacco, from Zwai
to Butajira and from Asella to Dodola and Adaba. The provincial governors and the
MNCD will also sponsor other improvements, elg. the provincial road from Arba
Minch to Nachisar. In addition it is suggested that an extension of the Arba MinchNachisar road be constructed northwards along the east shore of Lake Abaya to the
Galana Valley. This road would then branch (a) to follow the Galana River to the
Amaro-Tori road and (b) to continue north across the Galana River to connect with
Gudicho and the road from Dil la. The former branch (a) could subsequently be
extended south up the Bone Valley to link with the Agere Mariam-Soyamo road.
There are, moreover, a number of existing link roads in need of improvement, which
would facilitate access and marketing. In order of priority these are:
Shashamane to Melka Wondo
Meki to Asella, with modification of gradients to allow use by heavy vehicles
Agere Mariam, 25 km south west towards Soyamo
Hosaina to Soddo

221

Alaba Colito to the Butajira-Hosaina road
Soddo to the Awassa-Dilla road, via the Lower Bilate
Soddo to Chencha
Yavello to Tertale
In general, the construction of new secondary feeder roads through areas of high
agricultural productivity, to ensure the movement of supplies and produce, should be
accorded a higher priority than the upgrading of already serviceable tracks.
Community water supplies
If responsibility for an expanded programme of rural water development is t o remain
with the NWRC, the staff and resources of the Rural Water Supply Division will need
to be substantially increased. Alternatively, this responsibility might be transferred to
the MNCD, which already has an administration at the village level and is well placed
to generate self-help schemes. In either case, a mechanism needs to be established to
ensure that the siting of new water supplies is preceded by adequate ecological survey,
to make certain that the sites in question are capable of supporting the numbers of
people and livestock envisaged. Notwithstanding the social and political pressures
involved, new water supplies should never be dispensed indiscriminately, but only as
part of an integrated plan of development. The NWRC should take the initiative, in
consultation with the MNCD and the Ministry of Agriculture, to establish a suitable
means for co-ordinating the development of water supplies.
Whatever arrangement is made for rural water supplies, water development in major
population centres (say, over 5 000 inhabitants) should continue to be based on
groundwater exploitation, under the direct control of the NWRC.
Extension services
Agricultural extension services within the project area are, with certain exceptions,
still generally weak. With the present number and distribution of staff, extension in
certain areas goes part way to meeting the needs of the smallholder sector, but does
not extend either to the commercial farming sector, or to the rangelands. In other
words, the extension service does not cover some of the areas that provide the greatest
opportunity for economic growth, nor could it support any major development
programme that may arise from the Southern Rangelands Survey (AGROTEC-CRGSEDES, 1973). Until the Ministry of Agriculture is in a position to increase staff
numbers substantially, ways should be sought of achieving maximum co-ordination
with the staff and operations of the MNCD. Also, it is suggested that an early review
should be made of the low status currently accorded to forest conservation and
management.
More specifically, a useful measure in support of the developments proposed in this
report would be to extend the operation of the MNCD in the field of extension to the
Arba Minch area of the Abaya-Chamo Basin, with special emphasis on expanding
cotton production. A t the same time, new MPP centres should be established at
Yirga Chefe, Hosaina, Gidole and Agere Mariam.
There is need for a greater stress than hitherto on the possible role of livestock.
Improvements in the feeding and deployment of draught animals would merit greater
attention, with emphasis on preparation of conserved feed and greater use of crop byproducts. To ensure more balanced agricultural development in the mixed farming
areas, livestock should be added to the responsibilities of the MPP.
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Supply and Marketing
Agricultural development, whether in specific areas of high potential or spread more
evenly under the MPP or related schemes, requires:
1

Credit, to be made available to the farmer at a fair, commercial rate of
interest

2

Fertilisers, crop protection materials and farm tools

3

Development of a regional organisation for the production, grading and
distribution of improved seed under a national seed certification programme;
at Kulumsa (CADU) for high altitudes, at Awassa ( A A I S O for intermediate
altitudes, and at Arba Minch (MNCD) for low altitudes

There is a need for a general review by the Ministry of Agriculture, in association with
the provincial administrations, of ways by which supplies can be provided beyond the
scope of the existing extension services. A review is also required of marketing arrangements. Without guaranteed outlets, adequate road communications, transport, and
storage and marketing facilities, there is little basis or incentive to increase farm
production, let alone embark on new development projects. Some individual commodities, such as coffee and livestock, are catered for by specific boards or authorities, but there are only embryonic organisations which deal at the local level with
general farm crops, e.g. cereals, oilseeds and pulses. Furthermore, consideration
should be given to certain market towns or villages being designated regional marketing centres, at which facilities for the cleaning, grading, bagging and storage of
produce and improved seed would be located together with an office for the collection and dissemination of market information.
It would be best for marketing organisations to be responsible for only a limited
range of cash crops appropriate to the area of operation. Co-operatives do not
function well because of the excessive power of the landlords. Moreover, as WADU
has discovered, government-run marketing is rarely able to compete with local
merchants. It is proposed therefore that marketing organisations, promoted as part of
a programme for raising rural production, should ideally be based on groups of farmers closely associated with carefully selected and centrally located merchants
(preferably from Addis Ababa), who are themselves linked to appropriate trading
companies.
Land tenure
Virtually all reports dealing with agricultural development in Ethiopia stress the
difficulties imposed by the present systems of land tenure. A large proportion of the
land is farmed by tenants who have no security of tenure and this must seriously
undermine any scheme for raising farm production, since a farmer who accepts or
introduces improvements only increases his chances of eviction (as has occurred in
Chilalo). Where land is still government-owned, the boundaries are rarely demarcated;
which makes it extremely difficult to select land for new settlement schemes (new
settlers were evicted from a government scheme near Arba Minch by previously
unknown landowners). A lasting solution can only come through nationwide legislation. Meanwhile, ways should be sought to delegate land reform powers to
provincial administrations or to local development authorities in areas designated for
settlement or other forms of intensive development. A t the same time, priority needs
t o be given to the survey and demarcation of government land. The present position
of uncertainty not only prevented the present project from positively identifying
areas for settlement, but will militate against future settlement projects.
The reform of land tenure is not the panacea it is sometimes claimed to be but, if
combined with other infrastructural improvements to remove the critical constraints
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to development, there should be excellent prospects for raising the levels of farmers'
returns wherever ecological conditions permit.
DEVELOPMENT AREAS
The major development opportunities and requirements cited in Parts 4-9 are summarised in Table 49. Three categories are recognised in the priority rating:
A.

For immediate action

B.

For investigation/implementation during 1976-81

C.

For phased long-term development, following completion of necessary
investigations and supporting infrastructure

These priority categories relate to the time proposed for implementation rather than
the ultimate long-term benefit. In determining a scale of priorities, emphasis was
given to the need for any proposed development to have a sufficiently high economic
return to justify the investment of scarce technical and financial resources.
TABLE 49

Summary of priorities for development and investigation within the Southern Rift Valley.
(Proposals for the installation of equipment and continued operation of the hydrological
and meteorological-recording networks are contained in Appendix 4)

Development
area
EASTERN A N D
NORTHWESTERN
HIGHLANDS

Yirga Chefe

Mount Abaro

CHILALO
AWRAJA
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Development activity

Priority
rating

Proposed executing
authority

Minimum Package Programmes (MPP) to be
initiated at Hosaina and Yirga Chefe

A

EPID

Improved structure for coffee grading,
pricing and marketing

A

Coffee Board

Intensification of coffee extension

B

Coffee Board/WADU

Construction of 25 co-operative coffee
washing stations

B

Washed Coffee Project

Increased crop production based on an
expanded MPP, multilocational crop trials,
promotion of fertiliser use and enhanced
research facilities at Soddo

B

EPID/WADU

Crop diversification (sunflower, rape,
oriental tobacco, chilli, ginger, tea, macadam ia nuts) in the coffee-growing areas

B

IAR/EPID

MPP to be extended to include livestock

B

EPID

Production of improved cross-bred heifers
(beef and draught)

B

CADU/WADU

Demarcation and inventory of Shashamane
State Forest

B

SFODA

Development of co-operative sheep enterprises on extensive grasslands

c

Ministry of Agriculture

Declaration of Protection Forests in the
North-Western Highlands

C

Forest Dept./SFODA

Development of plantations for sawlog
production in the Eastern Highlands

C

Forest Dept./SFODA

Detailed surveys of land ownership, site
and soils, to determine areas suitable for
tea production

A

Ministry of Agriculture

IAR

Initiation of tea trials

A

Development óf tea nurseries

B

IAR/Ministry of Agriculture

Establishment of a nucleus tea garden

B

Ministry of Agriculture

Demarcation of government land

A

MLRA

Declaration of a Protection Forest and
Wildlife Sanctuary

A

WCO/Forest Dept./SFODA

Resettlement of permanent occupants

B

MNCD

Cereal seed production and certification
programme

A

CADU

Intensified trials on malting barleys
(associated with the establishment of a
malt house I

A

CADU/IAR

TABLE 4 9 (continued)
Development
area
CHILALO
AWRAJA
(continued)

NORTHERN
PLAINS

Mid-Meki
Valley

R i f t Valley
Lakes Park

Lake Zwai

Development activity

Priority
rating

Crop diversification based on rape and pulses

B

CADU

Extension of the development area t o cover
the entire Lake Zwai Special Development
Area (see Text Map 16; Part 7), w i t h
associated expansion of C A D U research, farm
advisory and marketing services

B

CADU

Provision of large-scale grain storage
facilities

B

CADU

Construction of an abattoir at Asella, annual
capacity 10 000 head

B

LMB

Promotion of minor p u m p irrigation (Lower
Catar)

B

CADU/NWRC

Designation of Chilalo Forest as a Protection
Forest

B

Forest D e p t . / C A D U

Feasibility study for a vegetable cannery at
Asella

C

PCO

Designation of 2 000 ha of Munessa State
Forest as a Protection Forest

C

Forest D e p t . / C A D U

Commercial development of Munessa
Forest

C

CADU

Expansion of haricot beans and peppers

A

Ministry of Agriculture

Improved rural water supply

A

NWRC

Promotion of dry-farming and improved
cultivation techniques, t o conserve moisture
and boost yields

B

EPID

Establishment of a demonstration soil
conservation area

C

Soil and Water
Conservation Division

Development of farm woodlots and shelter
belts

C

EPID/Forest Dept.

Proposed executing
authority

Intensified M i n i m u m Package Programme

A

EPID

Quality p r o m o t i o n in peppers

A

EPID

Investigation of low-lift p u m p irrigation
f r o m groundwater

B

NWRC

Initiation of trials on rainfed and irrigated
vegetables

B

IAR

Reinforcement of the park administration;
control of poaching

A

WCO

Legal enforcement of boundaries, and
regulation of grazing

A

WCO

Designation of the area as a Protection
Forest

B

Forest Dept./SFODA

Development of a camp site; and feasibility
study for a lodge on Lake Shala

B

ETO/ETHIC

Resettlement of permanent occupants

B

MNCD

Review of proposals f o r diverting Lake Zwai
water into the Awash Valley

A

NWRC/AVA

Detailed surveys of land ownership, soils and
topography in selected areas around Lake
Zwai ( M a k i n e f a i , 1975)

A

NWRC/MLRA

Acquisition of land 'for an irrigated
experimental station on the western lake
terraces

A

NWRC/IAR

Provision of short and medium-term credit
for irrigation development, and extension
of C A D U t o cover the entire Zwai area

B

EPID/CADU

Revision o f tenurial arrangements and
rationalisation of holding layouts

B

MLRA

Development of minor p u m p irrigation
('Phase 1') on the Meki Delta and western
lake terraces - 1 730 ha

B

NWRC

Establishment of an environment - monitoring
organisation for lakes Zwai and A b i y a t a

B

NWRC/WCO

TABLE 49 (continued)
Development
area
LAKE ZWAI
(continued)

CENTRAL
PLAINS

Lake Awassa
Catchment

ABAYA-CHAMO
BASIN
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Development activity

Proposed executing
authority

Priority
rating

Refinement of the lake water balance and
net irrigable area

B

NWRC

Feasibility study for a vegetable dehydration
plant

B

Ministry of Agriculture

Development of pump irrigation ('Phase 2') 3 770 ha

C

NWRC

Promotion of sun-dried grape production,
for the wine trade

C

IAR

Establishment of a silvicultural research
centre and forest nursery

C

Forest D e p t

Promotion of haricot beans, maize, and
sunflower production, and integration with
livestock husbandry on small farms

A

SORADEP

Semi-detailed soil survey, in conjunction
with the siting and development of multk
locational trials

A

SORADEP/IAR

Regional groundwater survey

A

Geological Survey/NWRC

Development of rural water supply based
on groundwater

B

NWRC

Experimentation with fodder production
on small farms

B

SORADEP

Inventory of existing large-scale farms

B

SORADEP

Review of opportunities for livestock
development on large-scale commercial
farms

B

LMB/SORADEP

Establishment of an experimental soil
conservation area in the Middle Bilate
Valley

C

Soil and Water Conservation
Division

Creation of an Awassa Catchment
Development Board to exercise control
over land and water use

A

NWRC

Construction of plant for maize processing
at Awassa

A

MNCD/AAISC

Introduction of equipment for the drying,
grading and storage of haricot beans

A

A A I SC

Development of a unit for the multiplication,
drying, cleaning, grading and distribution of
improved seed

A

ARS/AAISC/SORADEP

Establishment of a Soil and Water
Conservation office and associated
experimental conservation areas

A

Soil and Water Conservation
Division

Development of a pilot experimental feedlot
linked to existing commercial projects

A

LMB/ELIDCO

Development of feedlot units for the
production of high-grade beef

B

ELIDCO/ARS

Modernisation and expansion of the Melka
Wondo abattoir and canning plant

B

ELIDCO/LMB

Refinement of the catchment water balance

B

NWRC

Initiation of trials on pineapple, macadamia
nuts and essential oils

B

ARS

Establishment of a silvicultural research
station

B

Forest Dept.

Designation of protective forest above 2 000 m

C

Forest Dept./SFODA

Reorganisation of M N C D settlements within
a provincial settlement organisation

A

Ministry of Agriculture/
MNCD

Review of existing MNCD settlements

A

MNCD

Survey of land ownership to determine the
location and extent of government land

A

MLRA/MNCD

Registration of a single fishing company on
Lake Abaya

A

Fisheries Dept.

Investigation of alternative alignments for
LMB Stock Route 2

A

LMB

TABLE 4 9 (continued)
Development
area
ABAYA-CHAMO
BASIN
(continued)

-

'Galana Valley

Arba Minch
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Development activity

Priority
rating

Proposed executing
authority

Development of an extension service based
on Arba Minch

A

MNCD/SORADEP

Intensified control of malaria and tsetse

B

Public Health Dept./
Ministry of Agriculture

Improved rural water supply (south of Lake
Chamo and in the Galana Valley)

B

NWRC

Regional reconnaissance soil survey, in
conjunction w i t h the p r o m o t i o n of
multilocational crop trials

B

IAR/MNCD

Settlement on fans west of Lake Chamo
(6 000 ha)

B

Ministry of Agriculture

Development of gravity irrigation along the
Site and Gato rivers (1 250 ha)

B

NWRC/Ministry of
Agriculture

Development of diversion structures for
supplementary irrigation on the A b a y a /
Chamo fans

B

NWRC

Construction of four jetties and harbour
facilities on Lake Abaya, north of Arba
Minch

B

Fisheries Dept.

Development of fish-processing facilities,
based on the wet-salting and deep freezing
of Nile perch and tilapia

B

Fisheries Dept.

Establishment of an organisation for
monitoring fish stocks (Lake Abaya)

B

Fisheries Dept.

Introduction of a close season for c o t t o n
production

B

Ministry of Agriculture

Expansion of groundnuts and sesame

B

MNCD

Settlement in the Gato Valley (4 000 ha)

C

Ministry of Agriculture

Development of livestock enterprises
between Arba Minch and Conso

C

Ministry of Agriculture

Evaluation of regulation on the Gidabo River,
w i t h a view t o possible f l o o d control and
irrigation development

C

NWRC

Discontinuation of land allocation

A

MLRA

Survey of land ownership, land use, ecology
and soils, on 30 000 ha, t o identify areas
suitable for rainfed agriculture

A

Ministry of Agriculture

Investigation of groundwater on the valley
fans

A

NWRC

Development of road access

B

EHA

Flood control and irrigation development
on the Galana Delta

B

NWRC

Tsetse c o n t r o l , associated w i t h settlement

B

LMB

Integrated engineering/agronomic study, to
assess the feasibility of f l o o d c o n t r o l ,
drainage and irrigation development

B

NWRC

Intensification of agronomic research

A

MNCD

Formation of an advisory service based on
the M N C D f a r m , w i t h a c o t t o n extension
division

A

MNCD/SORADEP

Construction of a c o t t o n gin (capacity
8 0 000 - 100 000 q per year)

A

Ministry of Agriculture

Establishment of a Tourist Centre

A

ETO

Upgrading available hotel accommodation

B

ETO

Development of regional communications

B

EHA

Establishment of a unit for the m u l t i p l i c a t i o n ,
drying, cleaning, grading and distribution of
improved seed

B

MNCD/IAR/SORADEP

Expansion of and improvements t o the
irrigation system on the M N C D f a r m

B

MNCD

Development of large-scale storage facilities

C

MNCD

Feasibility studies for construction of an o i l
expression mill and an abattoir

C

Ministry o f Agriculture

TABLE 4 9 (continued)
Development
area
Arba Minch
(continued)

Nachisar

Bilate Basin
(Lower Bilate)

CENTRAL
HIGHLANDS

SOUTHWESTERN
HIGHLANDS

SOUTHERN
RANGELANDS

Agere
Mariam
Plain
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Development activity

Priority
rating

Proposed executing
authority

Establishment of a silvicultural research station

C

Forest Department

Designation of a Protection Forest east
of the town

C

Forest Dept./SFODA

Development of lodge accommodation on
the Culfor River

C

ETO

Demarcation, designation and development
of Nachisar and Lake Chamo as a National
Park and Game Sanctuary

A

WCO

Regulation of grazing, and of fishing on
lakes Abaya and Chamo

A

WCO

Development of tented camp accommodat i o n b y Lake Chamo

B

ETO

Resettlement of permanent occupants

B

MNCD

Provision of control over water use

A

NWRC

Modification t o the Tobacco Monopoly
barrage, t o ensure constant release of
water

A

NWRC

Initiation of irrigation efficiency trials

A

NWRCfTobacco Monopoly

Extension of supplementary irrigation to
1 4 0 0 ha on the Bilate Delta, and t o 1 300 ha
elsewhere in the Lower Bilate Valley
Introduction of soil conservation measures

B

NWRC

B

Soil and Water
Conservation Division

Survey of the Gomide Hills, w i t h a view to
demarcating areas for settlement

B

Ministry of Agriculture

Introduction of improved w o o l breeds of
sheep

B

Ministry of Agriculture

Promotion of cottage industry based on
woollens

C

MNCD

Intensification of oilseed production (sesamesunflower-noug)

C

Ministry of Agriculture

Appraisal of the Dancha Valley for settlement

A

Ministry of Agriculture

Integrated agricultural survey t o cover ecology,
land ownership, soils, farming systems,
population and marketing structure

B

Ministry of Agriculture

Inventory of state forests in Gemu Gofa, w i t h
a view t o identifying government land
supporting closed forest

B

SFODA

M i n i m u m Package Programme t o be based
on Gidole

B

EPID

Investigation of irrigation potential in the
Bala Valley

C

NWRC

Designation of the eastern highland scarp
(Balta Foothills) as Protection Forest

C

Forest Dept./SFODA

Integrated range development programme
based on territorial group organisation

B

LMB

Provision of stock watering points

B

LMB

Development of range water-spreading
between Tertale and Yavello

C

LMB

Development of f l o o d irrigation and waterspreading in the Woitu and A r u r u Valleys

C

MNCD/LMB

Discontinuation of land allocation

A

MLRA

Investigations for rainfed settlement; w i t h
surveys of land ownership, land use, soils
and groundwater, over 4 0 000 ha

A

Ministry of Agriculture

Initiation of crop trials, w i t h p r i o r i t y for
haricot beans

A

IAR

M i n i m u m Package Programme to be based on
Agere Mariam

B

EPID

Promotion of haricot bean production

B

EPID

Development of a stock route north t o
Finchawa, w i t h trucking beyond

B

LMB

TABLE 4 9 (continued)
Development
area
Upper
Sagan
Valley

Chew Bahir
Valley

Proposed executing
authority

Development activity

Priority
rating

Assessment of the prospects for range waterspreading on the lower reaches of the Gato
River

c

LMB

Following long-term monitoring of the f l o w ,
reassessment of the prospects for establishing
minor irrigation along the Sagan River

c

LMB

Formation of a local development cadre

A

MNCD

Establishment of new permanent irrigated
settlements

B

MNCD

Survey of local livestock requirements

B

Extension o f irrigation on up t o 12 5 0 0 ha

c
c
c

Operation of mobile anti-poaching patrols
F o r m a t i o n , w i t h Kenya, of a j o i n t Lakes

MNCD/LMB
.MNCD/NWRC
WCO
WCO

Rudolf and Stephanie Park

The question of priorities for investment is clearly one fraught with difficulty and
complications. Nevertheless, increasing pressure of population combined with hidden
unemployment and rising aspirations must ensure that a relatively high priority is
given to resettlement schemes on government-owned land, or on land acquired by
government specifically for this purpose.
In general, it is considered that priority should be given to rainfed settlements which,
relative to irrigation schemes, require less capital and technical expertise; hence the
high priority accorded to settlement on the Agere Mariam Plain, along the Galana
Valley, and generally in the Abaya-Chamo Basin and in the Bala Basins and Ranges.
In all these areas, survey and demarcation of government land should precede more
detailed surveys of land use, soil and water supply. Only then will it be possible t o
designate specific areas for settlement and determine suitable cropping patterns.
Hitherto, settlements have been developed on an improvised basis, without regard, for
example, of the need to design holding sizes in relation to the capital and labour
available to farm the land effectively. Nor does there appear to have been any attempt
to settle the maximum numbers of people, consistent with their being able to obtain
subsistence and a reasonable cash income. Necessary farm inputs and credit are
rarely provided, and little or no control is exercised over ultimate land use.
Consequently, this project gives considerable emphasis to the proposal to establish
a statutory semi-autonomous Settlement Authority with wide-ranging powers to
acquire, hold and lease land, select settlers, demarcate holdings, exercise control over
land use on statutory settlements, purchase farm inputs and market surpluses. The
proposed Authority might well recruit staff from and maintain close co-ordination
with the Ministries of Agriculture and of National Community Development. It is
suggested that additional staff should receive practical training on the existing WADU
settlements. This Authority would have its own technical department with expertise
in survey, farm planning, water supply and marketing, as well as ready access to
commercial credit at reasonable rates. The creation of such an Authority would imply
cessation of the current practice whereby the Ministry of Land Reform and Administration allocates extensive areas of land as rewards for services rendered, regardless
of the quality of the land and the recipients' ability to farm it effectively.
It is further proposed that, on new settlement schemes, consideration be given to the
introduction of life tenancies with the ultimate sanction of dismissal. These could
take the form of an annual tenancy with automatic right of renewal provided the
tenant has honoured his obligations. Fragmentation or amalgamation of holdings
should be forbidden, and the tenancy agreement would need to be particularly strict
with regard to absenteeism. Furthermore, a system could be devised for the tenant t o
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nominate a single successor, so that the land would be passed on through his descendants. Arrangements would be required to ensure that such a tenancy was regarded as
adequate collateral for a loan.
So far as irrigation development is concerned, there are indications that very adequate
returns could be obtained at a significantly lower cost than hitherto, if the emphasis
were shifted from major schemes for river regulation to smaller-scale low-lift pumping
schemes, preferably using relatively cheap hydropower; this is the basis of the proposals for irrigating the Meki Delta and the land around Lake Zwai. Where irrigation has
to be imposed upon an existing pattern of land ownership, it may be necessary to
create a local development authority with the express purpose of rationalising
holding boundaries to meet the technical requirements of irrigation and guaranteeing
security of tenure; indeed the provision of irrigation could be made dependent upon
necessary changes in the form of tenancy.
A t a time of severe local shortages, the drive towards self-sufficiency in cereals (with
emphasis on wheat and maize) should be continued, together with a determined
effort to end restrictive practices within the distribution system. Regarding export
commodities, Ethiopia should diversify her economy by further decreasing her overdependence on coffee (59.3% of export earnings in 1970; 47.5% in 1972). Here the
trend, so far as the Rift Valley is concerned, should be towards increased investment
in less developed sectors where firm world prices can be anticipated; particular
emphasis should be placed on haricot beans, sesame, groundnuts, sorghum, peppers,
dehydrated vegetables and beef cattle. Nor should prospects for import substitution
be ignored, especially for cotton, malt, sun-dried grapes and tea.
The excellent long-term prospects for meat and hides, and the significant role already
played by livestock in the economy, seem to indicate that some priority should be
given to the development of intensive disease-free beef production units. The
experimental feedlot proposed for Awassa could play a key role in this, as will the
development of stock routes north from the Kenya border. Existing programmes for
eliminating major contagious animal diseases should receive a continuing high
priority; control of tsetse fly requires more attention. The development of fattening
and market outlets, including slaughtering facilities should constitute a parallel
programme t o ensure higher offtakes.
Proposals for the development of lake fisheries will be found in Part 8. It is envisaged
that Lake Abaya, with its high potential productivity and wide range of species
(including Nile perch), could play a major role in the development of freshwater
fisheries, and the promotion of fish for domestic consumption. Additionally Nile
perch could be deep-frozen and exported. Some priority should be given to the
establishment of a fishing company, with landing and processing facilities at the
southern end of the lake north of Arba Minch.
Longer-term, but no less important, proposals for soil conservation and for the
development of a viable forest industry are presented in Part 9. The forestry proposals
are based on a strengthened local forest administration, the creation of three silvicultural research centres (at Zwai, Arba Minch and Awassa) and the inventory and
demarcation of the existing state forests. Some priority should also be given to
reafforestation within the Munessa and Shashamane Forests, and to the development
of woodlots and shelter belts on the Northern Plains. Establishment of a Soil and
Water Conservation office at Awassa could spearhead the formidable task of resource
conservation, with priority being given to the creation of pilot catchment-based
conservation areas in the Middle Bilate Valley, the Awassa Caldera and the Northern
Plains.
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Appendixes 1-7

Appendix 1
Aid Projects w i t h i n the Project Area

The Southern Rift Valley benefits from a diverse ränge of technical assistance and
development projects. Developments aimed specifically at areas within the Southern
Rift Valley include:
Chilalo Agricultural Development Unit (CADU), established in Chilalo Awraja in
1967 with Swedish assistance (SIDA) and having the objective of advancing agriculture, forestry and community development on a broad front by means of relatively
large injections of capital and expertise
Wolamo Agricultural Development Unit (WADU), a parallel but smaller project on the
west side of the Rift Valley in Wolamo Awraja, financed by the World Bank with
technical support from the UK. Within the project area, WADU has established a
planned settlement at Abela
Southern Regional Agriculture Development Project (SORADEP), an agricultural
extension service operating with French technical assistance and based at Awassa.
This functions in close collaboration with the Awassa Agricultural Research Station,
itself supported by I'lnstttut de Recherches Agronomiques Tropicales (IRAT). French
technical assistance is also active both oh the agricultural research and the management sides of the Community Development farm at Arba Minch, supported by La
Compagnie Francaise de Devéloppement des Textiles.
Washed Coffee Project, aimed at upgrading coffee processing facilities in the Sidamo
coffee-producing areas south of Awassa. This project is financed by the World Bank
in association with the National Coffee Board
Southern Rangelands Survey, commissioned by the Livestock and Meat Board from
World Bank funds. This survey, completed in 1973, covered the southern part of the
project area south of 5° 30'N
Livestock Development Project, an FAO/UNDP project funded by the World Bank on
the initiative of the Livestock and Meat Board. Its aim is to establish stock routes and
associated facilities in Southern Ethiopia including the Rift Valley. USAID has also
promoted centres for the development of the livestock industry: the Abernosa Ranch
near Adamitulu which is currently managed by the Dairy Development Agency and,
just outside the project area near Yavello, the Arero Pilot Range Project, a precursor
of the Southern Rangelands Survey
The Southern Rift Valley also benefits from a number of projects operating from
a broader geographical base. These include:
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Directorate of Overseas Surveys (DOS) Mapping Project, producing standard
topographical maps at 1:50 000 scale and extending eventually as far south as
ArbaMinch(6°N)
UNDP Geothermal Project, of which the aim of the second phase is to consider in
greater detail the development of geothermal power at the most promising sites.
This may include promotion of a pilot power station near Lake Langano
ECA/FAO/OAU JP15 rinderpest and CBPP programmes
USA ID-assisted anti-malaria campaign
Addis Ababa/Nairobi road (Dilla/Moyale section), under construction with Israeli
and West German technical assistance
Elementary School Building Unit, supported by SI DA
Several countries provide volunteers in support of local services and numerous missions are active, especially in the provision of medical facilities. The countrywide
extension service, known as the Minimum Package Programme, assisted by SI DA and
USAID, operated from several centres in the project area including Butajira, Chencha,
Dilla, Jinka, Leku, Shashamane and Yirga Alem.
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Appendix 2
Soil classification and distribution

Despite a paucity of soil analytical data, the major soil types have been tentatively
classified according to the international FAO and USDA systems. In the tabular
summary that follows, the soils are also broadly related to their parent material and
to the land regions and ecoclimatic zones within which the soils are most commonly
found. The distribution of the most widespread soils is shown on Text Map 17.
Classification
Land
regions

Ecoclimatic
zones

Widespread in highland.
areas and on the Agere
Mariam Plain

1,6,8,9,
11,12,15,
16,17,18,
19,20,25

1 and 2

NC

Common in the south
of the Southern Rift
Valley

19,20,22,
23,24,25,
26

2 and 3

Pellic
Vertisol

Udert

Common on piedmont
slopes bordering highland areas and locally
on valley fans and in
dambos

1,6,15,
18,21.26

1,2,3,4

Volcanic
ash

Eutric
Cambisol

Umbrept

Widespread on the
Central Plains

1,7,10,
14

2 and 3

Dark clay loam or day, over
brownish clay loam or clay
subsoil

Weathered
ignimbrite
or ash

Eutric
Cambisol

Umbrept

Widespread on the
Northern Plains

2,3,4,5,
7

2 and 3

Pale loamy sand or sandy loam
over paler coarse loamy sand
subsoil, usually calcareous

Lacustrine
sands and
silts,
interbedded
with pumice

Vitric
Andosol

Andept

Common around the
northern lakes and
Lake Awassa

4,12

Brown or reddish-brown clay
loam, over clay loam to clay
subsoil

Weathered
ignimbrite,
lava or tuff

Eutric
Cambisol

Ochrept

Locally on dip slopes
within the Wonji Fault
Belt, on the Yirga Alem
Plain and on piedmont
slopes in some highland
areas

1,2,5,14,
15,21

1 and 2

Brownish sandy loam, loam
or sandy clay loam, with
variable and often calcareous
subsoil

Riverine or
lacustrine
alluvium
derived
from basalt,
ignimbrite,
lava or ash

Calcaric
Fluvisol

Flu vent

Locally on fans and
floodplains in the Gato,
Gidabo and Bilate
valleys, on the Galana
and Meki Deltas and
west of lakes Abaya
and Chamo

4.13.24

3 and 4

Soil type

Parent
material

FAO
(soil units)

Reddish free draining deep clay
loam and/or clay

Weathered
basalt

E u trie
Nitosol or
Chromic
Cambisol

NC

Reddish coarse sandy clay loam
and/or sandy clay with common
quartz grains and a mottled
subsoil

Weathered
basement
(usually
gneiss)

Ferric
Acrisol

Dark grey to black clay, strongly
cracking during the dry season
and often with calcareous
subsoil

Basaltderived
colluvium

Dark sandy loam or sandy clay
loam, over variable and heaviertextured subsoil
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USDA
(suborders)

Occurrence

3

Classification

Soil type

Parent
material

FAO
(soil units)

USDA
(suborders)

Occurrence

Land
regions

Ecoclimatic
zones

Brownish loamy sand, sandy loam
or sandy clay loam, with variable
subsoil

Riverine
alluvium
derived
from
basement

Dystric
Fluvisol

Fluvent

Locally on fans in the
Galana, Sagan and
Bala valleys and in the
Chew Bahir Basin

13,19,22,
23

3 and 4

Dark brown clay or day loam,
slightly cracking in the dry
season, with variable and often
calcareous subsoil

Floodplain
and fans
alluvium of
mixed origin

Calcaric
Fluvisol

Fluvent

Locally in the Sagan,
Gato and Galana
valleys, and in the
Chew Bahir Basin

13,22,24

3 and 4

Mottled dark grey clays

Floodplain
alluvium of
mixed origin

Eutric
Gleysol

Aquent

In poorly drained river
valleys, e.g. Boyo and
Bore swamps, Bilate
Delta, Gidabo Valley,
Lake Tufa area and
Meki Delta

2,7,13,24

2,3,4

Organic clays and silty clays

Alluvium

Eutric
Histosol

Histosol

Around Lake Zwai, and
in permanently waterlogged swamps

2,4,7,12,
13,22

3 and 4

Greyish sandy loam, over
variable saline subsoil

Lacustrine
sands and
clays

Orthic
Solonchak

Orthid

Limited to land north of
lakes Abaya, Abiyata
and Langano

4,13

Dark grey or brown clay, with
variable saline subsoil

Clay
alluvium

Orthic
Solonchak

Aquept

Limited to land north
east of Lake Abaya and
to the Chew Bahir Basin

13,22

4

Dark shallow gravelly loam over
pumice gravel

Pumice

Eutric
Regosol

Psamment

Between lakes Awassa
and Shala, and around
the northern lakes

10,12

3

Brown often shallow stony loam
and clay loam

Basalt,
ignimbrite,
or lava

Eutric
Regosol/
Lithosol

Orthent

Widespread on hills in the all except
south, and locally in
7 and 10
incised valleys and on
scarps in the north

1,2,3,4

Brownish or reddish shallow
stony sandy loam and sandy
clay loam

Basement
(usually
gneiss)

Lit hie
Regosol/
Lithosol

Orthent

Widespread on hills in the 19,20,22,
south
23,24,25

2,3,4

NC:

Not classified, due to lack of analytical data
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4

SOIL ASSOCIATIONS (after FAO)
Map Unit

D o m i n a n t soil

M a j o r a s s o c i a t e s M i n o r associates

Ferric Acrisol

Eutric
Eutric
Eutric
(Lithic

Chromic Cambisol

Eutric Regosol
(Lithic Phase)

Calcaric Fluvisol
Eutric Histosol
Chromic Vertisol

Eutric Cambisol

Vitric Andosol

Eutric
Eutric
Eutric
(Lithic

Gleysol
Fluvisol
Regosol
Phase)

Calcaric Fluvisol

Eutric Fluvisol
Pellic Vertisol

Eutric
Eutric
(Lithic
Orthic

Gleysol
Regosol
Phase)
Solonchak

Eutric Fluvisol

Orthic Solonchak

Eutric Gleysol
Eutric Regosol
(Lithic Phase)
Pellic Vertisol

Eutric Nitosol

Chromic Cambisol
Eutric Regosol
(Lithic Phase)
Pellic Vertisol

Gleyic Cambisol
Lithosol
Eutric Cambisol

Rd

Dystric Regosol
(Lithic Phase)

Humic Cambisol

Lithosol

Re

Eutric Regosol
(Lithic Phase)

Chromic Cambisol
Eutric Nitosol

Eutric Cambisol
Ferric Acrisol
Lithosol
Pellic Vertisol

Vitric Andosol
(Alkaline Phase)

Ochric Andosol
Eutric Cambisol
Eutric Regosol
(Lithic Phase)

Chromic Cambisol
Eutric Fluvisol
Eutric Gleysol
Eutric Histosol
Orthic Solonchak

Af

Be

Fluvisol
Nitosol
Regosol
Phase)

Be

Jc

Je

Ne
^Yavello

Tv

D.O.S. 3209 S

Lithosol

T e x t u r a l Classes

Slope Classes

1 coarse

a level to gently undulating

2 medium

b rolling to hilly

3 fine

c strongly dissected to mountainous

Prepared by the Directorate of Overseas Surveys 1975

Appendix 3
Outline Terms of Reference for
Developing Agricultural Settlement

During the course of this project, the Steering Committee requested that outline
terms of reference be drawn up for more detailed investigations leading to the
definition of areas suitable for new settlement. The areas designated in this report as
showing promise for early settlement include:
1.

Some 8 000 km 2 of the South-Western Highlands in the headwaters of the Bala
River system between Arba Minch and Bacco/Jinka, and 5°40'N and 6°20'N
extending into the Omo Catchment (Part 5)

2.

About 350 km 2 in the Abaya-Chamo Basin, comprising 150 km 2 south of Arba
Minch and some 200 km 2 along the lower Galana Valley (Part 6)

3.

About 400 km 2 on the Agere Mariam Dissected Plain (south and west of the
town of Agere Mariam) (Part 6). The Agere Mariam Plain, it should be noted, is
known to extend eastwards beyond the Rift Valley project area across the
watershed and into the catchment of the Ganale Dawa. Although not investigated by this project, it is proposed that this additional area be included (it is
easily identified on aerial photographs), to give an estimated total area of 800
km 2 on the Agere Mariam Dissected Plain

In the matter of settlement, speed will be all-important so as t o ensure that selected
areas are settled rationally rather than be subjected to random development as and
when the pressure of population dictates. It follows that the process of settlement
should be implemented even while the survey is continuing; in this way the quality of
the proposed study may be improved, as designs are modified in the light of practical
experience, and the point of development will be reached sooner. This in turn implies
the establishment of a complex settlement operation, proposals for which extend
beyond the present project's terms of reference.
However, as has been pointed out in Part 5 (Abaya-Chamo Basin), an operative and
relatively effective settlement organisation already exists within the Southern Rift
Valley in the form of the Land Planning Section of WADU, based at Soddo. The main
task of this Section, the settlement of new farmers on two major sites, is largely fulfilled and, although certain subsidiary objectives (e.g. the re-organisation and
consolidation of holdings in the Wolamo highlands) have not yet been accomplished,
it is apparent that the Land Planning Section could form an experienced nucleus for
any broader organisation concerned w i t h settlement in the Southern Rift Valley as
a whole.
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The proposals outlined below are conceived only as an integrated part of a much
wider programme embracing both the design of all aspects of settlement and the
development of settlements on the ground. In this way, the strategy should be designed t o bring into production significant areas of hitherto under-utilised productive
land by establishing viable settlement farms, creating new communities and providing
adequate access and water supplies for them, and developing essential systems of soil
and water conservation, credit and marketing organisations and extension assistance.
These activities seem likely t o be concentrated on land in government ownership,
though future measures of land reform may widen considerably the scope of rural
settlement. In line with the priorities set out in Part 10, the settlement programme
should initially concentrate on those localities where forms of rainfed agriculture are
feasible, reserving potentially irrigable areas for possible later development.
In order to streamline the proposed operation and ensure that a minimum of time is
spent on non-essential activities, the settlement survey should be phased in such a way
that the area t o be studied is steadily reduced as more complex (and hence more
costly) forms of survey are brought to bear. Thus the initial study should aim solely
to define the extent of unutilised and unallocated government-owned land within the
selected regions with potential for rainfed settlement. In this way, it is anticipated
that a significant proportion of each area can be discarded from further consideration,
so that the more detailed studies (of soils, water supply etc.) are concentrated on
a much smaller and more manageable area. It is envisaged that the main phases of
investigation/implementation will be as follows:
Phase 1
1.

Initial airphoto interpretation (API) on existing 1:50 000 aerial photographs, to
select areas for more detailed up-to-date photography

2.

Flying the selected areas to obtain airphoto cover at 1:20 000 scale. This must
be accomplished during the limited flying season (November-February) before
the project begins

3.

Preparation of print laydowns (PLDs) at 1:50 000 and 1:125 000 scale, for use as
preliminary base maps

4.

Additional API to determine existing settled areas, forest cover and broad
patterns of land use

5.

Reconnaissance cadastral survey to determine in outline the main areas of
government-owned land shown by the API to be largely unoccupied

6.

Reconnaissance ecological survey to eliminate sectors which, on climatic or
topographic grounds, would definitely be unsuited to rainfed agriculture

7.

Definition of Preliminary Settlement Areas (PSAs)

8.

Production of annotated PLDs at 1:125 000 scale, showing PSAs, major
ownership boundaries, ecoclimatic zones and main access routes

Phase 2
1.

Within the PSAs, additional cadastral survey to define the precise extent of
government land

2.

Determination of prospects for obtaining domestic water supplies

3.

More detailed evaluation of ecological conditions, soil quality and current land
use, including the limits of pastoral activity

4.

Evaluation of traditional nomadic land rights, patterns of migration and stock
grazing requirements, the latter with a view to determining the future of the
semi-nomadic tribes
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5.

Separate demarcation of areas with possible potential for irrigation development

6.

Preparation of annotated PLDs at 1:50 000 showing areas with rainfed settlement capacity

7.

Provision of main access roads t o dry-weather standard

8.

Analysis of available meteorological data and evaluation of local farming
systems, to assist in projecting possible cropping patterns

9.

Establishment of simple crop trials, on representative sites on the Agere Mariam
Plain and in the South-Western Highlands, with the prime objectives of:
i.

Determining feasible cropping patterns, including optimum
planting dates

ii.

Evaluating possible techniques of land management, with
emphasis on the application of intermediate technology to
dryland farming (e.g. use of minimum tillage)

10. Projection of capital expenditure, costs and returns at the farm and project level
11.

Preparation of detailed terms of reference for Phases 3 and 4 (below)

Phase 3
1.

On selected sites, land clearing and the establishment of pilot-scale settlements
which can form foci for future development

2.

More detailed investigation into the provision of water supplies, including watercatchment areas, determination of suitable off-take points for gravity distribution, and identification of sites for trial wells

3.

Survey to obtain ground control necessary for map production using aerial
photographs

4.

Preparation of base maps of areas with settlement capability

5.

Design of the layout and organisation of each proposed settlement, including
holding sizes, possible cropping patterns, soil conservation, development of
roads, water supply, settlement infrastructure, marketing and the provision of
essential inputs. Settlements should be planned using machine plots or orthomaps at a scale of 1:5 000 with 3 m contours

6.

Provision of feeder roads to dry-weather standard

Phase 4
1.

Land and bush clearing, employing an appropriate combination of hand and
mechanical methods

2.

Setting out of farm plots, provision of reliable water supplies and layout of
necessary conservation works (including storm drains, contour terracing and
subsoil drainage)

3.

Once-over mechanical cultivation, by disc ploughing followed by harrowing

4.

Following the above, it will be necessary to introduce services for the provision
of technical extension, seed, credit and other farm inputs, probably including
draught oxen

Certain assumptions have been made in the above programme:
1.

247

Implementation by the MLR A of the necessary cadastral surveys and land
registration. Several MLRA teams will be required for this purpose; the amount
of work involved should not be underestimated. Officers of the MLRA should

operate in close consultation with the proposed Settlement Authority, which
should maintain control over all the new settlements
2.

Settlers to be granted government life tenancies, i.e. conditional freeholds subject to satisfactory conduct and observance of the technical advice and
regulations of the Settlement Authority. Subdivision, amalgamation or sale
would be explicitly restricted

3.

Current agronomic research at Soddo, Arba Minch and Awassa should have
relevance in settlement design

4.

Implementation by the NWRC of any test drilling that may have been indicated
in Phase 3, followed by the construction of production wells

5.

Government to seek assistance from the UN World Food Programme for food
provisions to tide the settlers over until the first harvest

6.

Associated government assistance to provide basic medical facilities and take
measures, as necessary, for the control of malaria and the eradiction of tsetse
fly, this latter to be co-ordinated with the clearing of bush for settlement.

The project should, ideally, be based at Arba Minch; maximum use should be made
of helicopters to gain access to the more remote areas in the early phases.
Note should be taken of an application already filed for British Technical Assistance
to investigate the feasibility of a proposed programme for the reclamation of tsetseinfested areas, prepared by the Tsetse and Trypanosomiasis Survey Unit (ODA,
1973). It is anticipated that a team may visit Ethiopia during 1975 to advise on the
feasibility of eradicating tsetse from certain areas of Wollega Province and from the
Abaya-Chamo Basin. This team should also consider recommendations on the settlement and utilisation of any reclaimed areas.
As each phase of the settlement survey is completed, detailed terms of reference for
the next phase can be drawn up and the financial provision can be reviewed. Commitments in terms of finance and personnel cannot at this stage be decided since the
extent of the settlement areas is unknown. Nor can the timing or the total staffing be
determined. It is suggested however, that the time required for phases 1 and 2
together (but excluding the cadastral survey, the time for which can only be estimated
following the reconnaissance in Phase 1) is likely t o be as follpws:
Preliminary API

2 months

Air photography

1 month

API (land use) in selected areas

4 months

Cartography
Ecological survey

12 months
6 months

Preliminary agronomic investigations
and siting of trials

6 months

Hydrological and topographic survey

9 months

Soil survey

24 months

Initiation of crop trials
(continuing beyond Phase 2)

12 months

to run concurrently

The proposed senior staffing for the first two phases is therefore:
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A.

Phases 1 and 2
1
1
1
1
1

B.

Project Administrator
Agriculturalist/Settlement Planner
Ecologist
Senior Cadastral Surveyor (with several teams from the MLR A)
Cartographer

Additional senior staffing for Phase 2
1
1
2
2
1

Agronomist (with assistants at each trial site)
Hydrologist/Civil Engineer
Soil Surveyors
Cadastral Surveyors
Topo-surveyor (with supporting teams from the NWRC)

It is unlikely that such a team could complete all the Phase 1 and 2 tasks outlined
above (excluding the crop trials) in less than 18 months. Since some of the more
senior technical appointments may have to be recruited through overseas technical
assistance, the following brief job descriptions are provided:
Agriculturalist/
Settlement Planner

To lead the project team, evaluate the potential of land
designated for settlement, prepare designs and costings for
each proposed settlement and collate the findings of the
project as a whole.

Ecologist

To undertake the land use airphoto interpretation and all
necessary land use and ecological surveys in the field, with
a view to defining in broad terms the areas that are both
suitable for rainfed agriculture and still available for
settlement.

Agronomist
(Land Settlement)

To study the various methods of settlement that have been
carried out in Ethiopia. As suitable areas are identified, t o
initiate pilot-scale settlements of a minimum of 10 farmers
and a maximum of 50 farmers in at least t w o separate
zones. He should be assisted by an experienced officer of
the MLR A. He will also establish the necessary crop trials,
concentrating on a few crops or varieties with particular
promise in the areas.

Hydrologist/
Civil Engineer

To identify sources for domestic water supply, assess the
groundwater resources with a view to domestic supply, and
identify sites for trial borings. To enlarge the hydrological
and meteorological - recording network; compute crop
water requirements (in conjunction with the Agronomist),
evaluate in general terms the prospects for irrigation
development and participate in settlement planning with
respect to water distribution and drainage, roads and other
infrastructure.

Soil Surveyors

To undertake all necessary landform, soil and land
capability surveys; to assist in the appraisal of settlement
and irrigation potential; and to participate in settlement
planning.

Topo-surveyor

To plan the ground control survey for map production, and
design any detailed surveys necessary for determining the
provision of water supplies or of irrigation.

It is anticipated that at least the cadastral survey and all cartographic work would be
carried out by the Ethiopian government.
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Appendix 4
Proposals for development of the
meterological and hydrological network

THE METEOROLOGICAL NETWORK
The meteorological stations within the Southern Rift Valley are given in Table 1 ;
their positions on Text Map 4 (Part 3); and their co-ordinates and altitudes in
Appendix 7.
In the northern half of the project area, the coverage of stations is generally excellent
but, in the south and particularly in the south west, the network is inadequate due to
inaccessibility and the difficulty of finding observers. In these more remote areas,
additional monthly totaliser raingauges should be installed, similar to those established by this project in 1973. As access improves, these stations can be upgraded.
A summary of meteorological equipment installed by this project is provided in
Appendix 5. Additional instruments still required are listed by station in Table 2.
TABLE 1

Meteorological stations in the Southern Rift Valley
Equipment
Thermometers
max

Station
Abela
Abonsa
Adamitulu
Agere Mariam
Agere Selam
Aje
Alaba Colito
Amaro
Arata
Arba Minch
Asella
Awassa
Bilate Estate
Bilate Tena
Bokoji
Bulbula
Burji
Butajira
Ca mbo
Chekedida
Chelelektu
Chencha
Conso
Core
Degaga

251

Administrative
authority

Class

CAA
4
CAA
3
NWRC
4
CAA/NWRC
3
CAA
3
4
NWRC
NWRC
2
NWRC
4(T)
CADU
3
CAA
2
CAA
3
CAA/ARS
2
CAA/NWRC
2
NWRC
4
AVA/CAA/
CADU
2
AVA
4
CAA
3
NWRC
3
NWRC
4
NWRC
2/4
NWRC
4
NWRC
3
NWRC
3
4
WS
CADU
3

Rain Recording
gauge raingauge
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

wet

+

+

min

dry

Evaporation Sunshine Anemo. recorder meter
pan

X
X
X
X

X

X
X

X
X
X
X
X

X

X

X

X
X
X
X
X
X

X

X

X

X

X
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X
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X
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X
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TABLE 2

Additional meteorological instruments proposed for installation in the Southern Rift Valley
Location

Regional development area
Northern Plains

Central Plains

Abaya-Chamo Basin

South-Western Highlands

Southern Rangelands

Type of instrument

Zwai

Wet and dry bulb hygrometer (to replace
existing instrument)
Thermohygrograph

Gogessa

Daily raingauge (to replace the totaliser)

Tori

Daily raingauge (to replace the totaliser)

Alaba Colito

Sunshine recorder

Negele

Daily raingauge

Chekedida
(Middle Galana Valley)

Evaporation pan
Maximum and m i n i m u m thermometers
Wet and dry bulb hygrometer
Sunshine recorder
Anemometer

Gidabo
floodplain
(or at Gudicho)

M o n t h l y totaliser raingauge

Beto (in the Beto Valley)

M o n t h l y totaliser raingauge

Kako (in the Mali Valley,
south of Bacco)

M o n t h l y totaliser raingauge

Abore

Monthly totaliser raingauge

Middle Sagan Valley (above
the Gato confluence)

M o n t h l y totaliser raingauge

Most meteorological stations are administered by either:
1.

The Civil Aviation Administration (CAA), which runs the oldest network of
stations in the Southern Rift Valley. Many of these stations are in administrative
centres and some are unrepresentative of the surrounding agricultural region

2.

The Awash Valley Authority (AVA), which has a fairly dense network of
stations in the Zwai-Abiyata Basin. These were installed in 1968, principally
to evaluate the water resources of the Meki Valley and the Lake Zwai
Catchment

3.

The National Water Resources Commission (NWRC), which has, since 1970,
been installing and operating meteorological stations throughout the Southern
Rift Valley as part of a comprehensive study of water resources and development
potential

While there may have been good historical reasons for division of responsibility in this
manner, the present situation leads inevitably to duplication of effort; which represents a serious dissipation of scarce resources. Consequently, it is urged that the
entire network be consolidated under the control of a new Climatology Division
within the NWRC, which would be charged with overall responsibility for the
establishment and maintenance of recording stations, the training and payment of
observers, and the processing and publication of the data. Arrangements would have
to be made t o ensure that the specific requirements of the CAA were adequately
catered for. Currently, few data are processed let alone published, and original data
are often hard to locate in the several government offices involved. The emphasis in
future should be to make more effective use of the existing installations, by maintaining and collecting the original records, processing the data rapidly and accurately,
and ensuring wide accessibility to the data so obtained.
Problems do exist within the present network of stations, arising principally from the
multiplicity of departments involved in recording. The more serious anomalies are
reviewed below.
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Most of the older CAA Class 3 stations have been neglected and there are many gaps
in their records. Each station should be inspected urgently and resited if found to be
poorly, positioned. In particular, the key stations at Asella, Gidole, Wondo and
Yavello need repositioning. It is essential for permanent observers to be found t o
maintain the records. Experience has shown that observations are generally reliable
when sited at police stations or at government offices. Missionaries and teachers, on
the other hand, tend to absent themselves periodically without delegating their work.
The Class 2 stations installed in recent years by the NWRC are often contained on too
small an area, the resulting congestion causing the instruments to overshadow each
other. The minimum recommended area of enclosure for this class of station is 15 x
20 m, fenced only 1.3 or 1.5 m high. The 2 m fence currently used also tends to overshadow the instruments. It is generally considered that the distance of an instrument
from an obstruction should be at least four times the height of the obstruction above
the instrument ('obstruction' in this case includes other instruments and the enclosure
fence). In addition, care must be taken to ensure that no shadow ever falls across an
evaporation pan; hence a Stevenson's screen should not be sited adjacent t o a pan.
In a number of towns two meteorological stations have been installed by different
departments. Since there appeared to be no justification for duplication, early
rationalisation is recommended. Details of the duplicate stations are given in Table 3.
TABLE 3

Localities with duplicate meteorological stations in the Southern Rift Valley

Location
Awassa

Administrative authorities
ARS

Comments
See text

CAA
Bokoji

NWRC (Wabi Shabele project)
AVA
CADU

Bilate Agricultural
Estate
Meraro

Soddo

CAA
NWRC
NWRC (Wabi Shabele project)

Both Class 2 stations.
The NWRC station is on the adjacent
Tobacco Monopoly Estate

CAA

The two stations employ the same
observer

NWRC

Both Class 2 stations

CAA

The situation at Awassa is complicated, in that the original station at the Awassa
Agricultural Research Station (ARS) was assisted by the CAA until 1972 after which
the CAA withdrew support and constructed a duplicate Class 2 station close by. The
ARS has continued to maintain some of the equipment at the original station, but it
is poorly sited and should really be moved t o a more exposed location. The CAA
station is also not well sited though it is well equipped and staffed by a trained
professional observer. This observer is, however, only employed during standard
working hours and, consequently, the station is equipped with both automatic and
orthodox instruments, the charts on the former being changed weekly. It is recommended that the CAA station should assume the role of master station for the Awassa
area, with a second observer t o help maintain the direct recording. Moreover, agreement should be reached with the local administration to ensure that the immediate
environment of the station will not be built on or otherwise altered. Meanwhile, the
ARS should continue observations until at least January 1976, so as to provide
a reasonable overlap with the CAA observations. Thereafter, the ARS should concentrate on local measurements of temperature and rainfall at localities within the
Awassa Caldera where these variables might be expected to differ significantly from
those recorded at the master station.
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In the course of this project, certain specific problems were found at the stations
detailed below. A t others, general neglect and the poor training of the observers are
inevitably leading to the collection of inaccurate data.
Agere Selam:

The equipment should be fenced, and an attempt made to find
a permanent observer. The thermometers need to be replaced.

Alaba Colito:

A serious attempt should be made to find a permanent observer for
this second class station. The station should then be extended to
include a sunshine recorder.

Arba Minch:

This station has been poorly maintained by the CAA. Broken and
inoperative equipment have not been replaced, and the frequent
changes of inadequately trained observers have led to unreliable
and discontinuous records.

Kersa:

The raingauge is being read inaccurately.

Kuyera:

No observations are being made due to the lack of a resident
observer. If a permanent observer cannot be found, this station
should be moved t o Negele.

Wondo
(Aleta Wondo):

This station is overshadowed by mature trees, and the instruments
are only infrequently read. It could possibly be moved to the nearby mission school.

THE HYDROLOGICAL NETWORK
The hydrological recording stations in the Southern Rift Valley are listed in Table 4;
their locations are shown on Text Map 4. All the stations are administered by the
NWRC, with the exception of certain stations in the Zwai-Abiyata Basin which the
AVA continued to operate following completion of the Italconsult study on the
feasibility of diverting water from that area into the Awash Valley. Since the diversion
proposals are unlikely to be adopted, it is recommended that the NWRC take over
responsibility for the entire hydrological network in the Southern Rift Valley.
TABLE 4

Hydrological Stations in the Southern Rift Valley

Station

Administrative River (R)
authority
or Lake (L)

Abaya
NWRC
Abiyata
AVA
Adamitulu
AVA
Alaba Colito
NWRC
Awassa
NWRC
Bilate Tena
NWRC
Black River
NWRC
Bulbula
AVA
Chamo
NWRC
Culfor 1
NWRC
Culfor 2
NWRC
Da ma
NWRC
Galana 1
NWRC
Galana 2
NWRC
Gato
NWRC
Gidabo
NWRC
Gidu
NWRC
Gogessa
AVA
Hare
NWRC
Hoffe
AVA
Horakelio
AVA
Langano
AVA
Meki 1
AVA
Meki2
AVA
Meki Town
AVA
Ogelcho (Abura) A V A
Sagan
NWRC
Zwai
NWRC/AVA
X
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=

equipment installed

L. Abaya
L. Abiyata
L. Zwai
Bilate R.
L. Awassa
Bilate R.
Black R.
Bulbula R.
L. Chamo
Culfor R.
Culfor R.
Dama R.
Galana R.
Galana R.
Gato R.
Gidabo R.
Gidu R.
Gogessa R.
Hare R.
Catar R.
Horakelio R.
L. Langano
Meki R.
Meki R.
Meki R.
Catar R.
Sagan R.
L. Zwai

Equipment
Staff gauge
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Level recorder

Cableway

X

—
—

—
—
—

—
—

—
—
—

—
—

—
—
—
—

X
X

X
X

X

X

X

X

—
—
—
—
—

—
—
—
—
—
—

-

-

X
X

X
X

—

—

X
X
X

—

X
X
X

X
X

X

Whereas the NWRC stations have been operated satisfactorily, several A V A stations
are in urgent need of maintenance. In some cases unnecessary duplication will allow
rationalisation of the equipment. The following modifications are proposed to existing A V A stations:
1.

The gauging station on the Catar River at Hoffe could be closed down, since
adequate flow measurements are being recorded at Ogelcho

2.

The stations known as Meki 1 and Meki 2 on the Meki River offer no additional
information over that already being obtained from the station at Meki Town,
which also has the longest record. Consequently the equipment at Meki 1 and
Meki 2 should be removed for installation elsewhere

3.

The A V A have two stations to record the level of Lake Zwai, but neither is
satisfactorily sited. In 1974, the NWRC installed a lake-level recorder at a more
suitable site near the Bulbula River outlet. It can therefore be recommended
that the two A V A stations be closed down, once there is a reasonable overlap
of the records

4.

The A V A station on Lake Abiyata is both badly sited and poorly observed. It is
proposed that a new gauge be installed on the south east corner of the lake, and
it is recommended that the A V A station be closed as soon as a reasonable overlap of records exists

5.

The A V A staff gauge on Lake Langano needs to be regularly maintained. In the
past, staff sections have frequently been missing with consequent loss of record.
A permanent observer should be found

In view of anticipated developments in the Lake Zwai catchment (discussed in Part 7),
emphasis should be given to continued gauging on the Catar, Meki and Bulbula rivers,
and to maintaining a continuous record of levels on lakes Zwai, Abiyata and Langano.
Additional hydrological data should be collected in the Lake Awassa catchment, in
order to determine more precisely the water balance and so enable lake level
fluctuations to be projected and the ultimate irrigation potential to be assessed.
Additional equipment would be required to determine river flows into and out of
Shalo Swamp, and to monitor groundwater levels near the lake. It is recommended
that, in its initial stages, this hydrometric programme be designed and installed by
a hydrologist based at Awassa. Proposed extensions to the hydrological network are
summarised in Table 5.
TABLE 5

Proposed hydrological stations in the Southern Rift Valley

Development
area

Location

Equipment

Type of recording

Northern Plains

Lake Abiyata, in the
south east corner

Staff gauge

Stage measurements
on Lake Abiyata

Abaya-Chamo
Basin

Sile River, on the AbayaChamo fans

Staff gauge

Stage and discharge
measurements using
the Arba Minch Gidole road bridge

Lower Gidabo

Long-term
proposal for an
automatic stage
recorder and a
cableway w i t h
portable winch

Stage and discharge
measurements

Bala River

Long-term
proposal for an
automatic stage
recorder and
cableway

Stage and discharge
measurements

South-Western
Highlands
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TABLE 5

(Continued)

Development
area

Location

Equipment

Type of recording

Galana Valley

Galana 3
(Middle Valley)

A u t o m a t i c stage
recorder and a
cableway w i t h
portable w i n c h

Stage and discharge
measurements

Awassa Caldera

Black River/Lake Shalo

Staff gauge, or
automatic stage
recorder, on Lake
Shalo

Stage measurements
on Lake Shalo, t o
relate t o discharge
measurements on the
Black River at the
main road bridge

Major tributaries of the
Shalo Swamp

Staff gauges and,
either f i x e d
gauging weirs,
or d i l u t i o n
gauging

Stage and discharge
measurements, t o
determine the
discharge into
Shalo Swamp

Observation wells: at
least t w o between the
swamp and Lake Awassa
and t w o on the western
side of Lake Awassa

A u t o m a t i c water
level recorders

Record of groundwater level in
observation wells

In addition to routine measurements of stage and discharge, systematic water sampling should be
undertaken on the lower Bilate and Sagan rivers, so as t o determine seasonal variations in salinity and
individual chemical constituents.

FUTURE OPERATION OF THE NETWORK
The coverage of hydro-meteorological stations in the Southern Rift Valley is generally
good and only a few additional stations have been recommended. The quality of the
data collected is not, however, always reliable. Inevitably, wherever anomalies are
detected in a record, the entire record becomes suspect, and it is therefore essential
for greater emphasis to be placed on accuracy and reliability. This can be achieved by
more regular visits to stations, by ensuring that every observer is fully conversant with
his duties, and by timely payment of adequate salaries to the observers.
It is recommended that:
1.

Meteorological stations should be visited at least twice and preferably three
times a year, to carry out maintenance, pay salaries and check on observer
performance and data quality

2.

Hydrological stations with automatic recording equipment should be visited at
least four times a year, to verify instrument operation and carry out necessary
maintenance. Other stations should be visited at least twice a year, during
which the performance of observers can be checked and salaries paid

3.

Discharge measurements should be made every year at all river gauging
stations, such that measurements each year cover a reasonably wide range of
river stage. In the early years more systematic gauging will be required in order
to draw up reliable rating curves for the following stations:
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i.

Lower Galana River near Lake Abaya (Galana 1), using the existing
bank-operated cableway

ii.

Middle Galana River near Chelelektu (Galana 3), following construction
of a bank-operated cableway

iii.

Sagan River, using the Yavello/Conso road bridge

iv.

Culfor River near Arba Minch Community Development farm, by wading

v.

Gato River, by wading

The priority should be to complete rating curves for the Galana River (both stations)
during the first year, and the Sagan, Culfor and Gato rivers the following year.
Thereafter, check measurements should be made each year at all stations. Design of
the gauging programme should take account of the river flow regimes, which are
indicated in Table 6.
TABLE 6
River

Generalised flow regimes of the major rivers in the Southern Rift Valley
Maximum flows

Minimum flows

Bilate

July-September

December-March

Black

August-October

January-April

Bulbula

August-November

April-July

Catar

July-September

December-February

Culfor

August-November

May-July

Galana

March-May, and October-November

December-February, and
July-August

Gato

March-May, and October-November

December-February, and
July-August

Gogessa

July-September

December-February

Horakello

September-October

April-July

Meki

July-September

December-February

Sagan

March-May, and October-November

December-February, and
July-August

The satisfactory operation of a continuing hydro-meteorological programme in the
Southern Rift-Valley depends on adequate government support both in terms of
finance and trained personnel. It is recommended that the NWRC retain and enlarge
the office at Awassa to operate as a regional base largely independent of the head
office. A permanent field team should be assigned to it to cover all operations in the
Southern Rift Valley. This team should include at least one senior technician, two
assistant or trainee technicians, and full supporting staff. Two Land Rovers and a Unimog truck should be permanently assigned to the team, as well as three drivers all
capable of driving Unimogs. These vehicles would not need to operate outside the
Rift Valley (an office car or the bus service provide adequate communication with
head office), since vehicle maintenance, taxation etc., can be performed at Awassa.
The office would control all financial matters, including provision of cash for local
purchases, the clearing of receipts and payment of per diem allowances.
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Appendix 5
British Hydro-Meteorological equipment
installed in the Southern Rift Valley

METEOROLOGICAL EQUIPMENT
Galana Delta (Ledo)
British Casella Raingauge (Snowdon pattern) set 1 m above ground level. Diameter of
collecting rim 5 inches (127 mm).
Tilting Siphon Rainfall Recorder (Casella). Area of collecting rim 129 cm 2 , siphoning
after every 25 mm of rain. Details of gauge contained in Casella instruction leaflet
3105/AR. Replacement charts are: daily no. 5 7 1 ; weekly no. 330; available from
Casella, London.
Cup-counter Anemometer set 2 m above ground level. Details of anemometer contained in Casella instruction leaflet 3094/AN.
Class ' A ' Evaporation Pan, complete w i t h hook gauge and stilling well (Casella).
Wet and dry bulb thermometers (Casella).
(Maximum and minimum thermometers were supplied by the NWRC).
Zwai
Campbell-Stokes Tropical Pattern Mark I I I . A Sunshine Recorder (Casella).
Details of recorder contained in Casella instruction leaflet 3081/TD. Replacement
cards (3 types depending on season) available from Casella.
This instrument has been installed at the meteorological station operated by the
Awash Valley Authority.
Middle Galana Valley (Chekedida)
Raingauge (Snowdon pattern), details as above.
Tilting Siphon Rainfall Recorder (Casella), details as above.
West Awassa
Raingauge (Snowdon pattern).
Class ' A ' Evaporation Pan with hook gauge and stilling well (Casella).
Agere Mariam
Class 'A' Evaporation Pan with hook gauge and stilling well (Casella).
Gato
Raingauge (Snowdon pattern).
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In addition to the above listed equipment, Casella totaliser raingauges have been
installed at the following locations:
Chekedida (octapent gauge), on the road between Chelelektu and Amaro in the
Middle Galana Valley
Amaro Village, in the Middle Galana Valley
The Agere Mariam Plain, along the road between Agere Mariam and Soyamo
The Middle Sagan Valley, on a farm 5 km from the Conso/Yavello road bridge
Kolme, to the west of Conso
Sagan Village, in the Gomide Hills
The Dancha Valley, along the road from Geresse to the Dancha River.
C F Casella and Co. Ltd.,
Regent House,
Britannia Walk,
London, N1 7ND
England.
HYDROLOGICAL EQUIPMENT
Lakes Zwai and Awassa
Munro portable Water Level Recorders with vertical drum (Type H 109) using tensator spring balance system (details on Munro drawing VWLR/26A/123/INSTAL).
Change gears: ' X ' 21 teeth; ' Y ' 91 teeth. Range of operation 1,2,4, or 8 m depending
on the selection of sliding gears. Instruments installed to operate with a range of 4 m
and with monthly charts. Replacement charts (28 A/196) obtainable from R W
Munro Ltd.
Lower Galana
Cableway for use with the Stewart's Movable Gauging Winch (bank-operated).
Also installed: a Leopold and Stevens Water Level Recorder and a staff gauge. (There
is no observer at this site).
Middle Galana
(Close t o the junction of the road t o Amaro with that from Chelelektu t o Agere
Mariam).
Cableway for use with the Stewart's Movable Gauging Winch (bank-operated).
Also installed: a staff gauge (to be read daily).
Water Level Recorders

Stewart's Gauging Winch

R W Munro Ltd.,
Cline Road,
New Southgate,
London, N11
England.

Davidson & Cheyne Ltd.,
5 1 , West Bowling Green Street,
Edinburgh, EH6 5N.X
Scotland.
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Appendix 6
Formal boundary description of the
proposed Nachisar National Park

The following formal outline of the boundaries is based on Bolton's original proposals
(1970). The reader should refer to Text Map 11 in Part 6 (Nachisar).
Commencing at the most southerly point of Lake Abaya (marked by Beacon 1) and
proceeding in a northerly direction at a distance 200 m out from the shore (the shore,
for the purpose of this boundary description, being defined as the limit of marginal
vegetation furthest from the land), the boundary shall continue around the spit of
land known as Hanto and continue to follow the shore at a distance of 200 m as far
as a point immediately south of the island village of Gutame. Thence due east across
the water to a point at the water's edge on the eastern side of the lake, and southwards along the water's edge towards and around the foot of Akakaya Mountain to
the Sermale River. Thence following the east (left) bank of the Sermale River in
a generally southerly direction before passing eastwards (as shown on Text Map 11)
across the Sermale Valley to the foothills of the Amaro Mountains known as Cordi to
a point marked by Beacon 4. Thence in a southerly direction following a line of
intervisible markers along the Cordi and Yaro hills to a point on the east side of the
Sagan River gorge marked by Beacon 5, continuing southwards along the eastern side
of the Sagan River to a point about 8 km south of Beacon 5. Thence due west across
the Sagan River and the Gartirra Hills to the shore of Lake Chamo at a point about
6 km south of the Sagan River marked by Beacon 6. Thence maintaining a distance
of 100 m inland from the maximum recorded lake level (defined as a height of 1 m
on the staff gauge sited close by the landing stage on the north-western shore of the
lake near the main Arba Minch - Gidole road), and proceeding south-westwards at this
distance from the lake edge around the south of Lake Chamo. Thence northwards to
enclose the entire western shoreline of Lake Chamo as far as the mouth of the Culfor
River. Thence following the right (west) bank of the Culfor River to the point where
it is joined by the tributary flowing from Lake Abaya. Thence following the west
bank of the said tributary to the southern shore of Lake Abaya. Thence following the
southern shore of Lake Abaya in an easterly direction, at a distance of 200 m out
from the shore, to the point of commencement.
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Appendix 7
Rainfall summary for the Southern Rift
Valley

This appendix summarises the monthly rainfall records which are tabulated in detail
in a Supplementary Report (Kingham, 1975). Table 1 lists the rainfall stations in the
Southern Rift Valley for which records are available, and Table 2 gives mean monthly
and annual rainfall for all stations with three or more years of complete records. In
many cases, gaps of more than a year occur in the records, generally coinciding with
a change of gauge. In compiling Table 2, the mean values are based on the most recent
record with five or more consecutive years of data. In cases where such a length of
record is not available, the mean values in Table 2 are based on the entire record.
TABLE 1

Rainfall stations in the Southern Rift Valley (including former stations for which records are
available and recently installed stations)

Station
Abela (nr. Awassa)
Abela (nr. Soddo)
Abonsa
Adamitulu
Agere Mariam
Agere Selam
Aje
Alaba Col ito
Amaro
Arata
Arba Minch
Asella
Awassa
Bacco
Bilate Ag. Estate
Bilate Tena
Bokoji
Bulbula
Burji
Butajira
Ca mbo
Chekedida
Chelelektu
Chencha
Colaris Farm
Conso
Core
Degaga
Digelu
Dilta
Egerssa
Egu
Gato
Geresse
Gidole
Gogessa
Gogette
Gomide
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Lat. N

Long. E

7° 00'
6° 40'
7° 15'
7° 55'
5° 35'
6° 30'
7° 20'
7° 20'
5° 50'
8° 05'
6° 05'
7° 55'
7° 05'
5° 50'
6 ° 50'
6° 55'
7° 35'
7° 40'
5° 208° 10'
6° 10'
5° 50"
6° 00'
6° 15'
6° 55'
5° 15'
7° 15'
7° 25'
7°45'
6° 25'
8° 15'
7°40'
5° 30*
6° OSS''35'
7°35'
8° 15'
5° 35'

38° 30'
37° 55'
37° 50'
38°45'
38° 15'
38° 30'
38° 20'
38°05'
37°55'
39° 05'
37° 35'
39° 05'
38° 30'
36° 35'
38° 05'
38° 05'
39° 20'
38° 40'
37° 55'
38° 2037° 10'
38°05'
38°10'.
37° 40'
38° 30'
37° 35'
38° 55'
38° 45'
39° 15'
38° 20'
38° 45'
39° 00'
37° 2 5 '
37° 25'
37° 25'
38° 25'
38° 30'
37° 40'

Elevation (m)

_
1 400

—
1
1
2
1
1

650
920
840
860
800

—
—
1
2
1
2
1
1
2
1
1
2

290
370
680
120
340
520
720
610
960
100

—
—

1 750
2 580

—

1 460
2 680

2 590
1 580

—
2
1
2
2
1

520
320
230
300
590

—
-

Years of record
1954-66; 1971-3
1971-2
1965-72
1914-40; 1956-69
1937-40; 1956-9; 1966-72
1956-8; 1965-72
1972-3
1966-73
Gauge installed 1973
1971-3
1960; 1963-6; 1969-72
1938-40; 1954-62; 1966-73
1956-60; 1961-73
1954-61; 1964-6
1971-3
1973
1963-73
1967-72
1956-72
1955-60; 1972-3
Gauge installed 1973
Gauge installed 1973
1973
1953-61; 1965-6; 1972-3
1931-65
1971-3
1968-72
1969-73
1967-73
1954-72
1967-73
1971-3
1973
1973
1937-40; 1954-71
1968-72
1964-73
Gauge installed 1973

T A B L E 1 (continued)
Station

Lat. N

Long. E

Gottera
Hare
Hosaina
Jinka
Kedir Bet
Kela
Kersa
Kofele
Kol me
Koshe
Kulumsa
Kuyera
Langano
Ledo
Lemu
Meki
Melka Wondo
(meat factory)
Melka Wondo
(Petineli farm)
Meraro
Mirab Abay
Munessa
Ogelcho (Abura)
Pora
Sagire
Saki
Sa ma
Shamana
Shashamane
Shone
Silte
Soddo
Tertale
Tori
Wayo
Wita
Wondo (Aleta
Wondo)
Wondo Chabicha
Wondo Genet
Wulbargh
Yavello
Yirba
Yirga A l e m
Yirga Chefe
Zwai

5° 10'
5° 35'
7 ° 35'
5° 4 0 '
7° 4 0 '
8 ° 20'
7° 35'
7° 05'
5° 2 0 '
8°10'
8 ° 00'
7° 15'
7 ° 35'
6° 10'
7°40*
8 ° 10"

37°40'
38° 0 5 '
37° 5 0 '
3 6 ° 35'
38° 20'
38° 35*
3 8 ° 55'
38° 4 5 '
37° 10'
3 8 ° 25'
39° 0 0 '
38° 4 0 '
38° 40"
37° 50'
39° 15'
38° 50'

7° 0 0 '
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Elevation (m)

_
—

Years of record

2 520
1 650

Gauge installed 1973
Gauge installed 1973
1953-68:1972-3
1966-7; 1970-3
Gauge installed 1972
1972-3
1968-72
1955-72
Gauge installed 1973
1964-73
1966-73
1951-4; 1961-7; 1971-2
1968-72
Gauge installed 1973
1956-61; 1965-73
1937-9; 1965-73

3 8 ° 35'

1 740

1956-61; 1964

7° 0 0 '
7°30'
6"20f
7° 35'
8° 10'
5° 45'
7°45'
6° 55'
7° 05'
7° 0 5 '
7° 10'
7° 10'
8° 00*
6 ° 50"
5° 00*
7° 50'
7° 25'
6° 50'

38° 3 5 '
39° 2 0 '
37° 50'
38° 55'
39° 00'
3 7 ° 15'
3 9 ° 10'
38° 0 0 '
38°20*
3 8 ° 15'
38° 35'
37° 55'
38° 20'
37° 4 5 '
3 7 ° 25'
3 8 ° 35*
38° 4 0 '
38° 40'

1
2
1
2
1

2 220

1951-66
1968-73
1972-3
1958-60; 1966-73
1967-73
Gauge installed 1973
1967-73
1965-72
Gauge installed 1973
Gauge installed 1973
1955-62; 1970-3
1973
1953-64; 1973
1954-66; 1971-2
1970-3
1968-72
1971-2
1970-3

6 ° 35'
7°05'
7° 05'
7° 50'
4° 50'
6 ° 55'
6° 45'
6 ° 10'
8° 00'

38° 2 5 '
38° 4 0 '
38° 4 0 '
38° 10'
38° 05"
3 8 ° 15'
3 8 ° 20"

1
1
1
1
1
1
1
1
1

1954-71
1964-72
1932-40
1972-3
1937-40; 1957-60; 1962-72
Gauge installed 1972
1937-40;1955-71
1 9 6 6 « ; 1970-3
1968-73

38° löSS0 4 5 '

2
1
1
1
2
2

290
430
650
950
680
620

—
1
2
1
1

910
200
900
600

—

740
870
290
720
700

—
2 460

—
—
—
1
1
2
2
1

890
960
100
020
460

—
—
920
800
830
980
750
980
830
840
640

TABLE 2
Jan.

Summary of mean monthly and mean annual rainfall (mm) for stations in the Southern Rift Valley
Feb.

March April

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

Total

Abela (near Awassa), 1954-66; 1971-3
31.0 36.2
50.6 107.1 108.7 89.7 155.7 132.0 135.8

68.5

27.3

Abonsa. 1965-72
33.7 72.6
99.8 153.7

96.0

79.8 141.4 163.1 130.2

57.8

50.3

6.1 1 084.5

Adamitulu, 1956-69
4.1 40.9
35.7 77.2

53.1

48.9 126.2 110.9 108.4

40.5

16.0

6.5

668.4

67.4 165.7

53.8

4.7

894.4

Agere Mariam, 1966-72
28.9 49.2
66.3 162.4 164.5

30.8

35.7

65.0

29.5

972.3

Agere Selam, 1965-72
42.9 81.3
94.6 134.2 123.6 173.7 123.8 119.4 113.1

48.3

70.1

17.6 1 242.6

Alaba Col ito, 1966-73
28.8 89.4
86.1 116.4 117.2

78.0 154.1 137.1 1 0 a 7

51.7

32.1

7.5 1 002.1

Arata, 1971-3
0.0 2 a 0
23.9

60.4 136.1 125.3

86.1

7.7

3.7

3.5

621.7

96.6

99.1

74.9

27.4

806.2

Asella, 1966-73
31.6 65.9 102.8 141.4 115.5 146.7 231.4 244.2 176.2

61.3

20.4

Awassa, 1961-73
20.6 47.0
62.5 114.7 107.6

61.5

42.7

65.5

86.5

Arba Minch. 1960; 1963-6; 1969-72
39.3
7.2 110.9 137.9 101.2 52.6

10.9

48.2

85.7 154.8 118.4 117.4

7.2 1 344.6
36.3

971.0

Bacco. 1954-61; 1964-6
14.2 79.2 139.6 183.3

86.7 145.0 136.6 150.4 122.8 113.3 119.7

Bokoji, 1963-73
32.2 86.4
78.2 128.2

68.2

90.9 188.9 195.2

77.6

58.6

23.8

8.8 1 037.0

Bulbula, 1967-72
20.3 48.9
29.6

46.1

59.9

88.5

99.8

45.5

15.3

12.5

0.0

535.2

Burji, 1956-72
34.7 38.5 105.1 185.5 132.9

39.9

39.5

34.4

59.0 157.3

90.5

32.5

949.8

25.7

0.0

13.6

982.7

Chencha, 1953-61; 1965-6; 1972-3
54.8 70.3 117.4 237.8 152J3 121.6 128.3 134.2 142.0 2 0 6 3

56.6

39.5 1 462.1

Colaris Farm, 1931-65
19.4 38.2
95.8 137.9 116.2 114.2 137.5 151.0 170.1

89.5

45.5

30.0 1 156.0

Conso, 1971-3
8.9 30.9
32.2 122.7

95.7

54.7

77J3

80.3

19.4

Core. 1968-72
27.6 96.4 135.5 133.6

65.3

68.1 201.3 173.5 165.6 106.1

36.3

9.0 1 218.3

68.8

Butajira, 1955-60; 1972-3
20.0 48.4 104.4 112.8

90.6 224.4 108.5 164.0

30.7

33.5

70.3

60.0

47.1 1 343.1

646.8

Degaga, 1969-73
30.0 31.9
86.9 105.6 100.4 123.0 186.4 158.3 141.5

33.9

63

7.5 1 012.2

Digelu, 1967-73
34.7 64.8
73.1 105.2

44.2

20.8

4.8 1 054.8

99.9 184.3 158.8

66.5

28.6 1 297.1

81.8 120.9 211.2 187.4 105.9

Dilla, 1954-72
45.7 49.9 104.4 186.7 149.7 103.5 119.1
Egerssa, 1967-73
20.6 63.7
61.4

69.1

Egu, 1971-73
15.8 50.4
22.9

92.3 108.2

67.9

82.4 198.0 168.3 112.8

8.4

19.9

5.3

877.5

8.8

727.3

78.2 117.1

97.3

89.8

38.2

8.3

83.6

89.6

96.2 160.2

62.6

55.3 1 132.2

17.8

2 3 J3 1 136.8

Jinka, 1966-7; 1970-3
37.7 7 ä 5
97.6 179.5 164.5 111.3 112.9 137.0 122.1 183.9 129.7

22.0 1 351.9

Gidole, 1954-71
25.0 65.5 129.3 170.8 121.6

72.5

Hosaina, 1953-68; 1972-3
23.9 31.7
87.6 146.8 112.8 128.0 161.4 190.4 153.6

59.0

Kersa, 1968-72
26.2 73.0
82.0 116.4

77.7

88.0

42.5

25.2

Kofele, 1955-72
41.0 62.1 120.2 151.4

90.0 107.4 146.9 143.3 167.4

98.1

62.1

Kulumsa, 1966-73
30.1 54.5
86.9

91.9

79.8 137.9 137.0 112.9

22.0

16.3

5.7

833.9

Kuyera, 1951-4; 1961-7; 1971-2
4.6 18.1
65.7 102.7 89.1

83.2 125.4 123.1 132.6

67.4

14.6

4.4

830.9
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58.9

60.6

76.1

91.4

6.8

765.9

23.6 1 213.5

TABLE 2
Jan.

(continued)
Feb.

March April

Langano, 1968-72
30.8 21.4
30.8

23.6

May

52.0

June

63.2

Sept. Oct.

Nov.

33.8

10.4

1.2

59.2

34.8

Meki, 1965-73
21.5 38.2
35.3

49.6

95.9

Aug.

Lemu, 1965-73
37.9 76.9
72.4 131.7 127.6 164.2 273.8 291.6 142.5
57.4

81.3

July

Dec

2.6

Total

447.0

10.5 1 423.3

36.6

19.9

98.1

30.4

17.9 1 115.2

MelkaWondo (Petineli Farm), 1951-65
27.2 32.4
72.6 115.7 87.0 97.9 148.0 137.2 135.4

76.3

34.1

36.7 1 000.5

Meraro, 1968-73
41.7 44.2
53.0 106.7

32.7

64.0 157.4 137.9

1.3

765.7

74.4 147.2 160.7 123.6

MelkaWondo (Meat Factory), 1956-61; 1964
27.8 45.5
87.2 107.0 118.2 102.5 189.5 155.3 135.8

83.4

43.3

11.6

11.4

Munessa, 1966-73
49.8 105.6 108.1 171.3 142.8 117.8 169.8 179.1 180.7

94.2

34.4

16.9 1 370.5

Ogelcho, 1967-73
11.9 46.7
43.5

85.0

39.2

89.2

32.1

11.3

5.8

685.4

Sagure, 1967-73
18.8 44.7
62.8

76.6

85.4 160.0 214.5 122.4 110.0

27.0

33.9

7.0

973.1

71.6 131.6 117.5

Saki, 1965-72
32.8 52.0
84.0 153.2 128.1 104.5 154.6 100.7

787.3

80.5

50.7

17.5 1 052.1

Shashamane, 1955-62; 1970-3
8.7 26.7
84.5 99.7 98.7

85.9 118.1 130.3 154.2 107.5

21.5

26.0

961.8

Silte, 1953-64; 1973
40.3 34.5
90.2 111.1

86.5 153.9 145.6 161.6

992.8

93.5

36.2

12.2

27.9

Soddo, 1954-66; 1971-2
21.5 41.0
9 a 8 166.3 161.5 160.6 227.0 170.9 113.4 115.8

58.7

34.3 1 364.8

Tertale, 1970-3
61.3 25.1
56.9 167.8 128.6

32.4

58.4 111.3

64.5

13.0

Wita, 1970-3
52.6 51.5

92.8

96.2 151.3 124.7

9.8

20.4

749.5

76.9 128.7 153.2 165.2 105.7

29.8

91.0 1 226.8

Wondo (Aleta Wondo), 1954-71
38.0 50.8 114.3 191.6 226.9 137.4 138.0 150.3 196.3 179.6

72.1

32.2 1 327.5

Wondo Chabicha, 1964-72
26.7 68.4 108.6 160.0

87.7 103.6 209.0 137.9 140.0

90.3

50.9

19.9 1 203.0

Wondo Genet (Bleis Estate)
27.3 61.1 108.8 129.6 155.7 122.0 197.1 181.7 153.6

81.3

45.6

14.1 1 277.9

Yavello, 1957-72
35.9 64.0
82.4 164.1 1 0 0 3

17.5

29.6 104.4

62.8

21.4

Yirga AI em, 1955-71
38.5 59.1 114.4 160.7 145.3

88.0 120.5 112.2 150.3 131.6

46.8

38.6 1 206.0

91.3 228.9 313.6 221.9

41.8 1 970.1

Yirga Chefe, 1966-8; 1970-3
43.6 98.7 101.0 269.9 318.0 151.6
Zwai, 1968-73
23.9 21.6
37.9
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52.0

62.1

24.7

89.8

70.6 110.3

12.4

87.3

85.0

14.0

1.0

0.6

878.1

566.3
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