Land Resources Development Centre
i
i

i

I lili ;
r

'i

\

ill
'if!' 1

Somali Democratic Republic
National Tsetse and Trypanosomiasis Control Project

if if'' B Land Use Survey

Land Use in Tsetse-Affected
Areas of Southern Somalia

P 148

IS8IC LIBiAPJ
SO - 85.01
Wagêningen
The Netherlands

I

Land Resources Development Centre
Overseas Developnnent Administration

SOMALI DEMOCRATIC REPUBLIC
NATIONAL TSETSE AND TRYPANOSOMIASIS CONTROL PROJECT
LAND USE SURVEY

Scanned from original by ISRIC - World Soil Inf^ormation, as ICSU
World Data Centre for Soils. The purpose is to make a safe
depository for endangered documents and to make the accrued
information available for consultation, following Fair Use
Guidelines. Every effort is taken to respect Copyright of the
materials within the archives where the identification of the
Copyright holder is clear and, where feasible, to contact the
originators. For questions please' contact soil.isric@wür.nl
indicating the item reference number concerned.

LAND USE IN TSETSE AFFECTED AREAS
OF SOUTHERN SOMALIA

C R C HENDY (ed)

ISRIC LIBRARY

.^^o.
8^-o\

wagenlngen, Th» Nsthorl^nds

Overseas Development Administration
Eland House
Stag Place
London SWIE 5DH

Arab Fund for Economic
and Social Development
P 0 Box 21923
Kuwait

Ministry of Livestock, Forestry and Range
P 0 Box 6956
Muqdisho
Somalia

Prepared for the National Tsetse and Trypanosomiasis Control Project
by the Land Resources Development Centre
Tolworth Tower, Tolworth, Surbiton, KT6 7DY, UK

LRDC Report P-148
1985

^O

CONTENTS

ABSTRACT AND KEYWORDS

Page
vii

REPORTS OF THE PROJECT

viii

ABBREVIATIONS AND SOMALI TERMS

ix

PART 1

INTRODUCTION AND SUMMARY

CHAPTER 1
1.1
1.2
1.3
1.4
1.5

Origins and objectives
The project area
Methods of study
Team composition
Structure of the report

CHAPTER 2
2.1
2.2
2.3
2.4
2.5
2.6
PART 2

4.5

9
12
13
15
17
17

LAND RESOURCES, ECONOMIC DEVELOPMENT AND AGRICULTURAL
PRODUCTION SYSTEMS
ENVIRONMENTAL BACKGROUND

Geology
Soils
Climate
Water resources
Vegetation
Wildlife
Tsetse fly infestation

CHAPTER 4
4.1
4.2
4.3
4.4

1
2
4
5
6

SUMMARY

Environmental background
Socio-economic background
Livestock production and farming systems
Land classification, land use and capability
Regional analysis
Conclusions and recommendations

CHAPTER 3
3.1
3.2
3.3
3.4
3.5
3.6
3.7

THE STUDY

SOCIO-ECONOMIC BACKGROUND

Human population
Social background
Land tenure
Government administration and infrastructure
development
Economic environment

iii

21
21
24
28
34
40
43
45
51
51
55
58
60
61

CHAPTER 5

Sectoral development plans
Services to the agricultural and livestock
sectors
Existing and proposed agricultural and
livestock projects
5.3.1
Agricultural development projects
5.3.2
Livestock development projects
5.3.3
Forestry projects
5.3.4
Wildlife development and conservation
programmes

5.1
5.2
5.3

CHAPTER 6

6.2

Livestock production
6.2.1
Livestock products
6.2.2
Livestock types
6.2.3
Production systems
6.2.4
Livestock disease

CHAPTER 7
7.1
7.2
7.3
7.4

Page

1

69
69

1
1

71

i
1

77
78
86

1

93

1

95

1

95

1

95

1

95

1

102
104

1
1

116

1

119
119
121
123
127

1
1
1
\
1

131

1

131
132
141

1
1
1

143

;|
('•

145

LAND CLASSIFICATION

Land regions
Land use classification
LAND USE AND LAND CAPABILITY

Land use surveys in southern Somalia;
Present extent of different forms of land use
Recent changes in land use
Use of land for cropping
Agricultural land use and human population

iv

I
1
1

92

LAND CLASSIFICATION AND REGIONAL ANALYSIS

CHAPTER 9
9.1
9.2
9.3
9.4
9.5

FARM SYSTEMS

Introduction
Cropping patterns
Farming practices
Conclusion

CHAPTER 8
8.1
8.2

LIVESTOCK PRODUCTION

The livestock resource
6.1.1
Livestock populations
6.1.2
Historical estimates of livestock
populations and population growth rates
6.1.3
Distribution of the livestock population
6.1.4
Seasonal movements of livestock
6.1.5
Quantification of livestock movements

6.1

PART 3

PRESENT DEVELOPMENT ACTIVITIES AND SERVICES
TO THE AGRICULTURAL SECTOR

[1

145

\

146

;|

1
149
149

1

150
154
158
166

'

Page
9.6

9.7
9.8

Rangeland use
9.6.1
Rangeland condition and trend
9.6.2
Livestock carrying capacity
Tsetse infestation and land use
Land capability

CHAPTER 10
10.1
10.2
10.3

Main coastal dunes (Land Region la)
South coastal dunes (Land Region lb)
Interior sands (Land Region Ic)

CHAPTER 11
11.1

11.2

11.3
11.4

12.2
12.3
12.4

INTER-RIVERIN'E PLATEAUX AND NORTHERN UPLANDS

JUBBA VALLEY

197
199
200

201
201
205
207
208
209
209
213
217

217
218
219
221
221
222
223
225

Middle Jubba (Land Region 10a)

13.2 Lower Jubba (Land Region 10b)
CHAPTER 14

197

201

Inter-riverine Colluvial and Alluvial Deposits
(Land Region 6)
Jubba Eroded Basement and Related Deposits
(Land Region 7)
Inter-riverine Basement Peneplain (Land Region 8)
Northern Sedimentary Uplands (Land Region 9)
12.4.1 Upper Shabeelle Valley (Land Region 9a)
12.4.2 Eastern Plateau and Western Uplands
(Land Regions 9b and 9d)
12.4.3 Central Clay Plain (Land Region 9c)

CHAPTER 13
13.1

SHABEELLE VALLEY

Lower Shabeelle Alluvial Plain (Land Region 2)
11.1.1 Lower Shabeelle Alluvial Plain south bank (Land Region 2a)
11.1.2 Lower Shabeelle Alluvial Plain north bank (Land Region 2b)
Lower Shabeelle Swamps (Land Region 3)
11.2.1 Upstream swamps (Land Region 3a)
11.2.2 Downstream swamps (Land Region 3b)
Middle Shabeelle Alluvial Plain (Land Region 4)
Shabeelle Saline and Related Deposits (Land Region 5)

CHAPTER 12
12.1

COASTAL AND INTERIOR DUNELANDS

171
171
180
189
191

TRANS-JUBBA PLAINS

225
226
229

14.1
14.2

Trans-Jubba Marine Clay Plains (Land Region 11)
Trans-Jubba Coral and Limestone Plains
(Land Region 12)
14.3 Moist South Coast Hinterland (Land Region 13)
14.4 South Western Lagoonal Plains (Land Region 14)
14.5 Western Arid Plains (Land Region 15)

V

229
231
234
236
237

Page
PART 4

CONCLUSIONS AND RECOMMENDATIONS

CHAPTER 15
15-1
15.2

15.3

15.4
PART 5

LAND USE TRENDS

239

Human population growth and settlement
Trends and issues in agricultural land use
15.2.1 Cropland development
15.2.2 Agricultural research
Trends and issues in rangeland use
15.3.1 Present trends in rangeland condition
15.3.2 The effects of agricultural development on
livestock populations and rangeland use
15.3.3 Trends in wildlife habitat and populations
The effects of tsetse eradication on land use

REFERENCES

239
241
241
242
243
243
246
249
249
253

ANNEXES
1. Analysis of representative soils in the Shabeelle Valley
and trans-Jubba
2. Spot measurements of electrical conductivity in the
Shabeelle and Jubba Rivers and trans-Jubba
3. The location of veterinary and NRA field services and
outstations in the NTTCP/LUS project area.
4. The indentification of Government wars in the interriverine areas.
5. Livestock populations, stocking densities and biomass
composition in LUS Land Regions
6. Identification and location of riverine stock watering
points on the Shabeelle and Jubba Rivers
TEXT MAPS
1.
2.
3.
4.

261
267
269
277
279
289

following page

Location. 1:3 000 000
Geology and rainfall. 1:2 000 000
Land Regions and tsetse distribution. 1:2 000 000
Administrative boundaries and human population
density. 1:3 000 000

SEPARATE MAPS (in separate map folder)
1. Land use. 1:500 000 scale, 4 sheets la-d.
2. Land capability. 1:500 000, 4 sheets 2a-d.
3. Existing development projects and services.
1:1 000 000 scale, 1 sheet.
4. Livestock distribution in the dayr season, 1983.
1:2 000 000, 1 sheet
5. Livestock distribution in the jilaal season 1984.
1:2 000 000, 1 sheet
6. Livestock distribution and movements. 1:500 000,
3 sheets 6a, 6b and 6d.

vi

4
22
46
52

ABSTRACT AND KEYWORDS

ABSTRACT
This report presents a review of land resources, land use and existing
development programmes in the areas of southern Somalia likely to be
affected by tsetse eradication.

Its objective is to provide background

environmental information for rural development planning within these
areas.

Preliminary reconnaissance studies of present land use have been made on
the basis of 1:30 000 air photography compiled into 1:100 000 and
1:200 000 photo mosaics of the project area.

Interpretations of soils

and land capability have been made. Systems of agricultural land use
are described, including farming systems, livestock production, patterns
of seasonal livestock movements, and rangeland use. Finally, trends are
identified in human population, agricultural development, rangeland
condition and land use.

KEYWORDS
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INTRODUCTION AND SUMMARY
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CHAPTER 1

1.1

THE STUDY

ORIGINS AND OBJECTIVES

The National Tsetse and Trypanosomiasis Control Project (NTTCP) had its
origins in the Tsetse Control Department of the Ministry of Livestock,
Forestry and Range, which was established in the early 1960s and
reactivated in 1974. Following IBRD and OAU recommendations in the late
1970s for detailed tsetse surveys and research into the application of
control methods, a joint programme was agreed in 1980 between the Somali
Government, the Arab Fund for Economic and Social Development (AFESD)
for loan funding, and the UK Overseas Development Administration (ODA)
for technical assistance. A two phase programme was envisaged, in which
Phase I was designed to examine the technical and economic feasibility
of tsetse control and to prepare proposals for a Phase II control or
eradication programme.

From the outset it was apparent that in association with tsetse
eradication it would be desirable to assess the potential impact of
eradication on land-use systems and to prepare land use development
plans to take advantage of the opportunities for livestock and
agricultural development or to mitigate any undesirable consequences of
eradication. Accordingly, in 1983 agreement was reached between the
Government of Somalia, ODA and AFESD to establish a Land Use Survey
(LUS) component of the project. AFESD provided funding for this survey
through a supplementary grant and ODA provided technical assistance
through the Land Resources Development Centre.

The LUS was conducted in two phases. The initial phase involved a
preliminary evaluation of the available information on land resources,
and of existing development projects and proposals. This was carried
out in Somalia from September to November 1982. This mission presented
its findings in NTTCP/LUS reports by Makin and Rose Innes (1983) and
Errington (1983).

McLeish (1984) reviewed information on trypano-

somiasis and other livestock diseases. Makin, Rose Innes, Errington and
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McLeish (1983) summarised the Government options for linking land use
and development planning with tsetse eradication. Makin (1983)
presented outline proposals for the second phase of the LUS which formed
the basis for a programme agreement between the Government of Somalia,
AFESD and ODA.
The need for new air photography of the tsetse affected areas, both for
tsetse habitat mapping and development planning, was recognised in the
early stages of the LUS. New photography was therefore flown at
1:30 000 covering the LUS project area, in December to March 1983 and
December to March 1984. The main LUS field activities recommenced over
the period April to July 1983 when the ODA LUS team assembled in
Somalia, and continued until February 1985.

The principal objectives of the LUS were to prepare investment proposals
to attract donor support for tsetse eradication in conjunction with
associated development activities.

During the project the NTTCP and

the Somali Government opted to present the proposals for tsetse
eradication for consideration by AFESD alone, rather than by a wider
range of donors. It was agreed that an initial investment proposal
would be prepared by the end of 1984 to cover the tsetse eradication
operation and that proposals for associated developments would then be
prepared in subsequent reports of the LUS. NTTCP (1985) presented a
comparative assessment of operational options for tsetse eradication,
including analyses of the economic cost/benefit and consideration of the
environmental impact of eradication.

The present report, and a

subsequent report (NTTCP/LUS, 1985) present a summary of land resources
in the project area and some initial development proposals respectively.
Other reports of the NTTCP have recently also examined the possible
environmental impacts of eradication (Douthwaite, 1985).

1.2

THE PROJECT AREA

Although tsetse fly infestation appears to be restricted to the alluvial
valleys of the Jubba and Shabeelle Rivers, to certain tributaries of
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these rivers, and to an area in the south contiguous with the Kenya
border, the use and development of these areas cannot be considered in
isolation since they form part of a much more extensive system of land
use covering much of southern Somalia.

Indeed, in most dry seasons, and

especially in times of drought, livestock may move into the area from
central Somalia, Ethiopia and Kenya.

Limits to the study were not set

rigidly therefore, except in the case of air photo cover and land use
interpretations which covered the area of 150 000 km^ shown in Text
Map 1.

Studies of livestock populations and patterns of movement covered much
of southern Somalia, particularly the area covered by the RMR Southern
Rangelands Survey, though concentrating on the LUS Project area.
Southern Somalia is taken to include all districts of the nine regions
south of and including Hiiraan, Middle Shabeelle and Muqdisho Regions.
Following the regional boundaries mapped by RMR (Watson and Nimmo,
1985), the areas of these regions are:

Gedo

38 592 km^

Bakool

25 906 km^

Hiiraan

36 641 km^

Bay

38 774 km^

Middle Shabeelle

19 062 km^

Lower Shabeelle

19 425 km^

Middle Jubba

43 572 km^

Lower Jubba

35 114 km^

Muqdisho

760 km^

The total area of southern Somalia is thus 257 846 km^.

The RMR

Southern Rangelands Survey covered 228 044 km^ of this area, excluding
eastern parts of Hiiraan and Middle Shabeelle Regions.

Although the appraisal of land resources and their use presented in this
report covered a wide area of southern Somalia, studies of development
activities and proposals were more focussed on tsetse affected areas.
These studies took account of other existing and proposed programmes in
order to select priority areas for more detailed work.

Thus, the

Ministry of Jubba Valley Development and USAID already have a joint
programme for the assessment of land resources and development in the
Jubba Valley; the Bay Region Agricultural Development Project covers
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similar activities in Bay Region; the Central Rangelands Project covers
rangeland development in Hiiraan Region.

Accordingly, some priority was

given to the middle and lower Shabeelle areas, and to trans-Jubba, in
considerations of development activities associated with tsetse
eradication.

Of these areas, middle Shabeelle already shows a complex,

highly developed,

land use pattern, so that the scope for planning

interventions may be limited, and the extensive

land use systems in the

trans-Jubba area may not be greatly affected by tsetse eradication.
Development planning in the lower Shabeelle, however, is a priority, in
view of the growing pressures on land in that area, the relatively
greater potential effects of tsetse eradication on land use, and the low
intensity of present

land use and development.

The NTTCP/LUS report of

development possibilities after tsetse eradication is thus primarily
focussed on this area (NTTCP/LUS, 1985).

1.3

METHODS OF STUDY

The principal method of study of land resources and present land use has
been the interpretation of aerial photography.

The 1983/84 aerial

photography flying was completed by April 1984 and prints and
photomosaics were all available by September 1984. Unfortunately there
was insufficient time then available for detailed airphoto interpretation (API) at photograph scale (1:30 000).

Preliminary interpretations

were therefore carried out on photomosaics at 1:100 000 and 1:200 000,
for mapping at 1:500 000 scale. These interpretations thus provide a
reconnaissance scale survey of land use. Detailed surveys and mapping
are still required for particular area development proposals and for
further land use analysis. Indeed, the photography has already been
intensively used for other development programmes in the area.

Studies of rangeland and vegetation resources were carried out by
classification and API of vegetation types, confirmed by ground survey
work.. Ground field work aimed to describe vegetation types and species
composition, and to subjectively assess range condition and trend in the
major rangelands. Rangeland ecology studies also assisted in the
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Identification of tsetse habitat vegetation and its location on air
photographs.

Studies of livestock populations and the populations of animals exposed
to tsetse infestation relied heavily on the results of the RMR Southern
Rangelands Survey sample census, carried out for the NRA in November/
December 1983 and March 1984. Studies of the patterns of seasonal
movements of livestock were undertaken by discussion with all sources of
information, including the regional, district, and outstation veterinary
staff, as well as stockowners, traders and farmers living in areas
through which stock moved.

Surveys of livestock production were

conducted throughout tsetse infested areas by interview, and by detailed
single-visit surveys in selected cattle herds and sheep and goat flocks.
The preliminary results of these surveys are reported in the cost/
benefit evaluation of tsetse control (NTTCP, 1985), together with market
price surveys, disease surveys and drug-use surveys. These will be the
subject of future NTTCP reports.

Agricultural land-use and present farming systems were surveyed from the
API and from field interviews with farmers in different farming systems.
Some soil sampling and analysis work was done to check existing
reconnaissance soil surveys in areas of particular interest.

1.4

TEAM COMPOSITION

The Land Use Survey Team operated as part of the National Tsetse and
Trypanosomiasis Control Project, under its Director Dr Mohamoud
Abdillahi H. Ali, and through the Director of Environment and Land Use
Dr Mohamed Abdirahman H. Ibrahim.

The Land Use Survey team was fielded

by the Land Resources Development Centre of the UK Overseas Development
Administration, and comprised the following staff members:

C R C Hendy

Livestock Specialist and Team Leader

E C Trump

Ecologist
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R Rose-lnnes

Rangeland Botanist

M J Makin

Soil Scientist and Agriculturalist

1 M Daniels

Economist

J D Hanks

Livestock Specialist

The team was supported by Somali professional staff as follows:

Ali Mohamoud H. Gulaid
Hussein Ali Nur
Farah Elmi Jama
Mohamed Aden Omer

In addition, short term consultancy inputs were made by S N H Putt,
Veterinary Epidemiologist, VEERU, Reading University, I M Lewis,
Professor of Anthropology, London School of Economics and Political
Science, G L Silva, Water Resources Engineer, LRDC and

R J Grimble and

M Errington, Agricultural Economists, LRDC. MacDonald & Partners undertook a preliminary survey of the lower Shabeelle swamps.

1.5

STRUCTURE OF THE REPORT

The report is presented in 4 parts, including the introduction and
summary (Part 1) and the conclusions (Part 4).

Part 2 presents back-

ground information on land resources, the socio-economic environment,
present development activities, livestock production systems and farming
systems throughout the LUS project area. Part 3 presents the results of
the API studies, including the land classification system, land use
analyses, land capability assessments (Chapter 8), and descriptions of
agricultural and rangeland use within the context of local Land Regions
(Chapter 9).

It then presents descriptions of the land resources, soils

and vegetation of each Land Region, with some additional observations on
land use (Chapters 10 to 14).
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CHAPTER 2

2.1

SUMMARY

ENVIRONMENTAL BACKGROUND

Geology and soils

The underlying geology of the project area is summarised in Text Map 2.
The main geological features are the coastal sands and corals, the
marine clay deposits (with surface river alluviums from the Shabeelle
and Jubba Rivers) lying inland and parallel to the coastal dunes, the
Basement peneplain in the interriverine area of Bay Region, and the
Mesozoic sediments (limestones, marls and sandstones) forming the
Northern Sedimentary Uplands of the project area lying inland of the
Basement peneplain.

A close relationship exists between underlying geology and surface
geomorphology and soils. The variations in geomorphology, soils,
vegetation and consequent land use have been used to stratify the
project area into 23 Land Regions for the purposes of description of
land resources and land use.

Reconnaissance soil survey data is available for the entire project
area. Many riverine areas have also been surveyed in more detail.
Because of the predominance of alluvium and colluvium, many soils
comprise layers of deposited materials which, because of the semi-arid
climate, have been little affected by normal soil-forming processes.
Despite their variability, most of the soils share the characteristics
of heavy texture and low permeability with a tendancy to poor drainage,
neutral to alkaline reaction, predisposition to accumulation of
electrolyte, and low levels of nitrogen, organic matter and available
phosphate.

About 7.4 million ha of the project area are considered suitable for
rainfed cropping, though as much as 70% of this can only be designated
marginal.
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Climate
The climate of southern Somalia is semi-arid and equatorial,
characterised by a bimodal but irregular pattern of rainfall,moderately
high relative

humidity (60-75%) and almost constant monthly average

temperatures (26°-30°C).

Much of the rainfall derives from low-level

convergence during the two periods in the year when one monsoonal wind
is giving way to the other, in April to June (gu') and October/November
(dayr).

Potential evapotranspiration greatly exceeds rainfall for most

of the year, resulting in soil moisture deficits and highly seasonal
vegetation growth. Dry seasons occur from July to September (haggai)
and January to March (jilaal), the latter being the more severe and the
former being characterised by the occurrence of showers in coastal
areas.

Water resources

Surface water resources are restricted to the Jubba and Shabeelle
Rivers, and to several small rivers in the trans-Jubba area. The Jubba
and Shabeelle Rivers supply annually about 6 066 and 2 154 mem of water
respectively as they enter Somalia from Ethiopia.

The flows are highly

seasonal, however, with peak flows in May to November. Monthly flows
may decline to less than 5 cumecs in the Jubba in January to March.
Both rivers are showing an increased tendency to dry up in the lower
reaches during the jilaal season.

Groundwater resources are exploited on a small-scale for domestic and
stock water supplies in wells and boreholes throughout the project area.
Some development of groundwater for irrigation use has occurred in the
Shabeelle Valley but development is constrained by poor water quality.
Elsewhere in the project area it is considered that low quality, high
cost and uncertain yields preclude extensive groundwater development.
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Vegetation
The characteristic vegetation of much of the project area is a low
deciduous bushland and shrubland.

Some groundwater riparian forest

remains along the major rivers, while woodland and thicket vegetation
occurs on swamp fringes and in seasonally flooded old river channels.
Swamp vegetation and swamp fringe grasslands occur in the lower
Shabeelle valley.

In trans-Jubba, southwest of the Caanoole drainage,

conditions of higher rainfall support bushlands and woodlands with
numerous evergreen species.

Wildlife

Wildlife resources have been surveyed in the recent Southern Rangelands
Survey.

Although Somalia has a varied fauna with over 100 species of

mammals and 600 birds, wild herbivores constitute only about 2.5 to 5%
of the total herbivore biomass including domestic livestock. Wildlife
habitats are increasingly being altered by land clearing and settlement
and no wildlife reserves are in operation.

Tsetse infested areas

Tsetse infestation is restricted to riparian and thicket vegetation in
the Shabeelle and Jubba River valleys, and to a separate higher rainfall
area in the south which is contiguous with the Kenya coastal tsetse
belt.

About 9 407 km^ are infested in the river valleys and 3 070 km^

in the 'Kenya salient'. A 'tsetse free corridor' of at least 60-80 km
exists between the lower Jubba riverine infestation and the 'Kenya
salient'.
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2.2

SOCIO-ECONOMIC BACKGROUND

Population
The human population of southern Somalia was estimated in the 1983/84
Southern Rangelands Survey as about 4.4 million (17/km^).

Recent

population growth rates are estimated to be over 7% per year suggesting
continued immigration from northern Somalia and Ethiopia. The
population is concentrated in major urban areas (Muqdisho 20%) and in
areas of agricultural settlement (Middle and Lower Shabeelle 31%, Bay
Region 16%).

Less than 22% of the population now remains in the nomadic

sector, and this proportion has declined progressively in recent years
as urban and settled rural populations have increased.

Economy
Economic and infrastructure development is generally poor but improving
slowly. GDP per head of population is low, at SoSh 3 350 (US$197) in
1983, and has been constrained at this level in real terms over recent
years.

Livestock, production comprises 35-40% GDP, and 70-90% of

exports.

Present economic and development policy aims to liberalise the

foreign exchange market, reduce domestic price controls and trade
restrictions and improve control of monetary expansion, in line with IMF
policy, in order to encourage domestic agricultural production and
reduce imports.

Development activities and services to the agricultural sector

Sectoral development plans for agricultural and livestock development
for the 1982-86 five year development plan are estimated to absorb 36%
of planned public investment, an increase over previous plans.
Components of the sectoral plans are described in Chapter 5.

Services

to the agricultural, livestock and rangeland sectors are provided by
regional and district representatives of the appropriate ministries and
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by various parastatal agencies. A number of major Government and donor
funded projects are also under development in the LUS project area,
particularly in riverine areas. These are reviewed in Chapter 5 and
Map 3.

2.3

LIVESTOCK PRODUCTION AND FARMING SYSTEMS

Livestock populations

Livestock populations of southern Somalia have been estimated for
1983/84 to be about 3.3 million cattle, 2.2 million camels, 1.5 million
sheep and 5 million goats. Livestock population growth rates over the
last 30 years have been about 4.9% year for cattle and 2.7, 3.5 and
2.3%/year for camels, sheep and goats repectively.

Increases in cattle

populations have occurred particularly in association with the expansion
of mixed farming systems in intensively settled areas. Camels remain
the greatest proportion of the livestock biomass in drier rangeland
areas.

The wet and dry season distribution of livestock are illustrated in
Maps 4 and 5.

Livestock movements

Livestock move seasonally to forage and water sources, and to avoid
pests and disease. The broad seasonal patterns of movement are
regularly repeated in much of southern Somalia in years of reasonable
rainfall, though the exact location of grazing in rainy seasons depends
on local rainfall distribution.

The main patterns of movement involve

dispersal into more remote rangelands with ephemeral water supplies
during the rainy season, and concentration on home base croplands and
riverine rangelands with good permanent water supplies in the dry
seasons. Many riverine rangelands are inaccessible during the rains due
to flooding, water logging and the build-up of biting flies, ticks and
mosquitoes.
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Livestock production systems

Livestock production systems include nomadic pastoralism, mixed crop and
livestock farming and settled small scale urban stall feeding systems.
Less than 22% of the human population is now engaged in nomadic
pastoralism.

The majority of the rural population is engaged in mixed

farming systems, more or less settled, and operating a variety of mixed
and split-herding systems of livestock grazing management.

Crop farming systems

Most farmers still produce subsistence crops by traditional methods on
small cultivated areas, with low inputs and low yields. Cropping
systems include control gravity or pump irrigation, flood irrigation,
flood recession cropping and rainfed cropping.

In addition to the

subsistence farming sector, small estates of bananas, with some
grapefruit, papaya and coconuts are maintained under irrigation. Large
parastatal and settlement scheme farms are also located in the river
valleys, under both irrigated and rainfed systems. Two large parastatal
sugar estates have been developed at Jawhar and Mareerey.

Cropping patterns

The main crops in the subsistence farming sector are maize, sorghum,
(away from the river), sesame, cowpeas, beans and groundnuts. Cotton,
tobacco, rice, onions and tomatoes are also grown. The most common
cropping pattern in riverine areas is for maize to be grown on the gu'
rains and sesame on the dayr. Farming practices are constrained by the
lack of labour and other inputs. Land preparation is generally poor,
and plant densities, weed and pest control inadequate. There is little
integration of livestock in the farming system other than the use of
crop residues and fallow grazing; livestock are not used for field
draught power and no forage crops are grown.
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2.4

LAND CLASSIFICATION, LAND DSE AND LAND CAPABILITY

The NTTCP/LUS studies of land resources and land use were carried out
using 1:30 000 aerial photography of the project area, taken during
1983/84.

Photomosaics were prepared from the photography at 1:100 000

and 1:200 000 scale. Descriptions of land resources and use were made
within Land Regions (LR), delineated on the basis of geomorphology,
soils, vegetation and land use. The system of classification of
vegetation types and land use is described in Chapter 8. Land
capability for cropping and rangeland was also assessed for the project
area, based on soil types and rainfall.

Map 1 presents the reconnaissance scale (1:500 000) survey of land use
and vegetation types derived from interpretation of the photomosaics.
Map 2 presents the land capability classification for the project area.

Changes in land use
Interpretations of the 1983/84 aerial photography and comparisons with
other studies based on 1960 photography have revealed changes in land
use.

There has been a large expansion of cropped and settled areas. In

the Shabeelle Valley (Land Regions 2a, 3a, 3b and 4), the extent of land
in the cultivation cycle increased from 20% in 1960 to 49% in 1983/84,
an increase of 4% per year over the period.

In the lower Jubba Valley

(LR 10b) there has been a similar rate of increase and 33% of the area
is now in the cultivation cycle. In contrast, the main rangelands in
the inter-riverine area (LRs 2b, 5, 6, 7 and 8) and trans-Jubba (LRs 11,
12, 13, 14 and 15) have generally less than 5% of land in the
cultivation cycle and increases in cropped areas have been low.

Changes in rangeland vegetation may also be detected in some areas.
Objective measures of range condition produced by the RMR Southern
Rangelands Survey show that some rainy season rangelands may be in poor
condition and deteriorating trend, with low ground and aerial vegetation
cover.

Comparisons with studies of 1960 aerial photography and first

hand evidence from range-users suggest that the extent of grasslands and
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bushed grasslands has declined in the face of bush encroachment in some
heavily used rainy season rangelands (e.g. LRs 2b and 11).

In other

rangelands in close association with rainfed farmed and settled areas
there has been a reduction of bush density.

Rangelands in higher

rainfall areas, and riverine rangelands used only in the dry seasons,
appear to be in good condition.

Recent estimates of carrying capacity suggest that, overall, the
southern rangelands are not over-stocked in years of average rainfall,
though the deteriorating trend in some areas implies over-use in the
rainy seasons, particularly close to intensively settled and farmed
areas.

Tsetse Infestation and land use

Tsetse infestation does not appear to have constrained agricultural land
development and settlment in the middle Shabeelle or lower Jubba during
the recent past.

Cropland development does not, however, remove all

tsetse habitat so that fly remains even in intensively developed areas.
Livestock mortalities and morbidity to tsetse borne trypanosomiasis in
these areas are economically significant but do not greatly constrain
the use of the area by livestock.

Cultivated riverine areas show high

livestock densities in both rainy and dry seasons.

In riverine rangelands with little cropland development, and where areas
of heavy fly infestation remain, the use of riverine grazing is
constrained by tsetse. These areas are only used late in the dry
seasons when other forage and water sources are exhausted.

They may be

heavily used in drought times when mortalities due to the combination of
trypanosomiasis and poor nutrition can be very high. The increased use
of trypanocidal drugs over the last 15 years has allowed greater access
to tsetse infested rangelands, at least by cattle.

Seasonal patterns of movement of stock out of riverine rangelands in the
rainy seasons are caused by a variety of factors in addition to the
desire to avoid contact with tsetse flies. These seasonal movements
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would therefore be largely maintained if tsetse were eradicated.
Presently infested riverine rangelands would, however, be more
intensively used in the dry seasons after eradication.

2.5

REGIONAL ANALYSIS

A description of the land resources, land form, soils, vegetation and
some important features of land use is presented for each region in
Chapter 10 to 14. The regions are grouped into the Coastal and Inland
Dunes (LRs la, lb and Ic) in Chapter 10; the Shabeelle Valley in
Chapter 11; the Interriverine Plateaux and Northern Uplands (LRs 6, 7,
8, 9a, 9b, 9c and 9d) in Chapter 12; the Jubba Valley (LRs 10a and 10b)
in Chapter 13; and the Trans-Jubba Plains in Chapter 14.

2.6

CONCLUSIONS AND RECOMMENDATIONS

Analyses of trends in human population and agricultural land development
over the last 30 years suggest that cropland expansion has proceeded at
about the same rate as human population growth in the settled rural
sector.

Increases in the settled population have been due to natural

growth, immigration into southern Somalia, and the gradual partial
settlement of the excess nomadic population.
continue.

These trends are likely to

Factors such as the relaxation of controls on crop prices

could provide a further stimulus to cropland development.

Population pressures are now high in some of the originally settled
areas of Baardheere, Bay and Middle Shabeelle Regions. Some rainfed
croplands appear to be fully occupied, and even degrading in certain
areas.

Water for expansion of irrigation in the Shabeelle Valley is

limited.

Future expansion is thus likely to be concentrated in the

higher rainfall lower Shabeelle, lower Jubba and trans-Jubba areas.
Increases in agricultural production have recently been attributable
mainly to increases in the area cultivated, rather than improved yields.
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Production per head of human population may actually have been
declining.

An expanded agricultural research and extension programme is

an essential prerequisite to further development.

As agricultural land development has proceeded, there have been
reductions in the extent of rangelands. While, overall, the southern
rangelands do not appear to be overstocked, there are indications of
progressive changes in vegetation in some rangelands which imply
over-grazing, particularly in rangelands under heavy rainy season
grazing pressure in lower rainfall areas. Some changes in the
distribution of the livestock population are likely in the future, with
continued expansion into the relatively under-used southern trans-Jubba
rangelands.

Riverine rangelands appear to be in satisfactory condition

at present, particularly those used mainly in the dry seasons. Further
study is required to identify key riverine rangelands and to incorporate
them into rangeland and agricultural land-use development plans so that
the present seasonal patterns of livestock movement may be maintained in
the face of continued agricultural development.

Continued monitoring of

range condition and trend is essential to identify degrading rangelands
sufficiently early to facilitate improvement by management.

Further

studies of the production of primary consumable vegetation are also
required to improve estimates of carrying capacity to facilitate range
management planning.

The destruction of wildlife habitat and natural vegetation is continuing
as a result of human and livestock population increases and agricultural
development. Government must make an early decision on the preservation
of some remaining riverine forest and wildlife habitats.
Tsetse infestation appears to have had little effect on agricultural
land development in the past, and only a minor influence on the use of
riverine rangelands by livestock, except in remaining areas of heavy fly
infestation.

Tsetse eradication is not anticipated to have a major

effect on the seasonal patterns of livestock movements which will be
maintained by other constraints on rangeland use. Continued increases
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in human and livestock populations and agricultural development
constitute a greater threat to the preservation of riverine rangelands,
hence the need for integrated range management and land use programmes
irrespective of tsetse eradication.
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PART 2
LAND RESOURCES, ECONOMIC DEVELOPMENT AND
AGRICULTURAL PRODUCTION SYSTEMS

CHAPTER 3

3.1

ENVIRONMENTAL BACKGROUND

GEOLOGY

The first concise account of the general geology, stratigraphy,
geological history, and hydrogeology of the project area was provided by
the FAO/Lockwood (1967) Agricultural and Water Surveys. FAO also
included a geological map at 1:2 000 000 scale giving a very generalised
presentation of surface geology and a useful geological section from
Mogadishu to Luuq.

In 1972, the UNDP Mineral and Groundwater Surveys produced a geological
map of the whole of Somalia and this map was the basis of a hydrogeological map produced at the same time. Both maps are at a scale of
1:1 000 000 and copies were made available to the present survey by the
Ministry of Minerals and Water Resources.

The geological data is of a

reconnaissance level of precision.

Recent geological work includes that of RMR (1985) who produced a
geomorphological/ecological map at 1:1 000 000 scale and a map of
surface geology at approximately 1:2 000 000 using Landsat imagery.

In 1984 Geosurvey International, working for USAID on behalf of the
Ministry of Jubba Valley Development produced 1:2 000 000 geological
maps of the Jubba Valley area using Landsat imagery.

These maps are

noteworthy in that they indicate that the Precambrian Basement rocks
extend west of the Jubba River.

Text Map 2 has been compiled from the sources described above. A very
brief outline of the geology of the project area follows.
The various alluvial, colluvial, marine, and aeolian deposits of the
Quaternary and Recent period have produced the vast featureless plain
which characterises much of the project area.

Alluvial deposition is

continuing from both the Shabeelle and the Jubba Rivers.

The faster

flow of the Jubba with its unobstructed exit to the ocean through a gap
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in the coastal dunes has produced a smaller flood plain than that of the
Shabeelle.

The lower Shabeelle alluviums and clays extend from the

coastal dunes inland to the colluvial and alluvial deposits from the
Basement peneplain.

Further inland, the gently undulating and dissected

Basement peneplain is underlain by crystalline Basement rocks. The
peneplain surface slopes very gradually towards the coast and the only
relief is provided by granite inselbergs known locally as 'buurs'. The
southern limit of this peneplain is marked by a major fault or fault
zone running parallel to the coast roughly along a line from Bu'aale to
Wanlaweyn.

This fault is probably part of the fault system of the East

African coastal area which led to the accumulations of great thicknesses
of sediments from the beginning of the Tertiary period.
To the north, between Diinsoor and Baydoa, the Basement peneplain is
bounded by a distinct scarp indicating the limit of the Mesozoic
sediments which overlie the Basement Complex rocks. The Mesozoic
sediments are a varied group of limstones, marls, and sandstones, and
form the Northern Sedimentary Uplands of the project area.
The diversity of physical and environmental features encountered
throughout the project area facilitate the division of the area into
Land Regions which, from their distinct characteristics, may be readily
recognised, have different development potential, and require different
land use planning approaches. The main distinguishing features include
geology and land form, soils, climate, and vegetation.

The consequent

traditional land use also has an influence on the present status of the
regions. The Land Regions are described in detail in Chapters 10
to 14.
The physical nature of the Land Regions is largely dictated by geology
and land form. Such is the close relationship that some Land Region
boundaries correspond exactly with the boundaries of underlying
geological formations.
A comparison of Text Maps 2 and 3 will indicate the interrelationship of
Land Regions la, lb and Ic (the dunelands) with geological formations
No 12; similary Land Regions 7 and 8 relate to geological formation
No 1. Land Region No 12 (Trans-Jubba Coral and Limestone Plains) is
underlain exactly by geological formations No 10 from which its name is
derived.
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The relationship of land regions with geology is summarised in Table 1.
TABLE 1 Land regions and their underlying geological formations (1)
Geological formations

Land Regions

Coastal sand dunes and beach
deposits, with older consolidated dune sands and derived
fluvial sands (No.12)

Coastal and Interior Dunelands
(No.l)

Lower Shabeelle Alluvial Plain (No.2) Alluvium of Clays and Marls
with interbedded sands and
Lower Shabeelle Swamps (No.3)
gravels (No.9)
Middle Shabeelle Alluvial Plain
(No.4)
Middle and Lower Jubba (No.10a in
part) (No.10b)
Trans-Jubba Marine Clay Plains
(No.11 in part)
Western Arid Plains (No.15)
Shabeelle Saline and Related
Deposits (No.5)
Interriverine Colluvial and
Alluvial Deposits (No.6)

Undifferentiated colluvial/
alluvial deposits (No.8)

Jubba Eroded Basement and Related
Deposits (No.7)
Interriverine Basement Peneplain
(No.8)
Middle Jubba (No.10a in part)

Pre-Cambrian Crystalline
Basement granitic gneisses and
schists; with granite
inselbergs. (No.l)

Northern Sedimentary Uplands
(No.9)

Jurassic limestones with marls,
shales and sandstones (No.2)
Jurassic shales, marls and sandstones with limestones (No.3)
Cretaceous limestones and shales
(No.4)
Cretaceous gypsum suites (No.5)
Cainozoic sandstones and shales
(No.6)
Cainozoic basaltic lavas and
tuffs (No.7)

Middle Jubba (No.10a in part)

Jurassic limestones with marls,
shales and sandstones (No.2)
Jurassic shales, marls and sandstones with limestone (No.3)
Cainozoic basaltic lavas and
tuffs (No.7)

Trans-Jubba Coral and Limestone
Plains (No.12)

Coralline and related marine
lime-stones (No.10)

Moist South Coast Hinterland (No.13) Lagoonal sands and clays
(No.11)
South-western Lagoonal Plains
(No.14)
Trans-Jubba Marine Clay Plains
(No.11 in part)
1. (numbers in brackets indicate identificaton of Land Region or
Geological formation as mapped in Text Maps 3 and 2 respectively
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3.2

SOILS

Although lacking any institution for undertaking soil surveys and land
classification, the entire project area has been surveyed under various
programmes, at least at reconnaissance level (Table 2), while
significant areas have been subject to semi-detailed and even detailed
soil surveys, mostly undertaken for specific irrigation projects
(Table 3).

TABLE 2 Reconnaissance soil and land classification surveys in southern
Somalia
Location

Survey
ICA (1961)

Area, km^

Lower Jubba Valley

Selchozpromexport (1965) Lower and Middle
Jubba Valley

Map scale

4 500

1:650 000

16 000

1:200 000

FAO/Lockwood (1967)

Project Area

208 500

1:60 000

Technital (1975)

Jubba Valley

50 000

1:200 000

HTS (1977)

Project Area

200 000

1:500 000

HTS (1982)

Bay Region

40 500

1:250 000

The most comprehensive survey was that carried out by FAO/Lockwood
(1967), which covered some 200 000 km^ including the entire Jubba and
Shabeelle floodplains and the land between.

The mapping of soils and

landforms was based on airphoto interpretation (1:60 000 scale)
supported by field traverses and site investigations. FAO/Lockwood
combined landforms and soils on 76 sheets at a scale of about 1:60 000.
Subsequently, HTS reassembled these data at 1:500 000 and reinterpreted
them in terms of land suitability for both irrigated and rainfed
agriculture, using the USDA system modified to suit local conditions (to
be discussed further in Chapter 8).

The soils of the project area have been described by HTS (1977) and by
Makin and Rose Innes (1983).

Because of the predominance of alluvium

and colluvium, many soils comprise layers of deposited materials which,
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TABLE 3

Semi-detailed and detailed soil and land classification
surveys in southern Somalia
Survey

Location

Area, ha

Map scale

3 000
10 000

1:40 000
1:50 000

HTS/MMP (1969)

Afgooye-Moordiinle
Balcad

Citaco (1974)

Golweyn

7 500

1:5 000 &
1:25 000 1

Jawhar Sugar Estate

1 500

1:20 000 j

25 500

1:10 000 &
1:40 000

pMP (1976)

Booker McConnell (1976) Lower Jubba Sugar
Project
(Kamsuuma & Labadaad)
TAMS/FTS (1977)

Mogaambo, Lower Jubba

7 000

1:15 000

HTS (1977)

Dujuuma, Middle Jubba

29 000

1:50 000

MMP (1978)

Jannaale-Buulo Mareerta
Qoryooley

67 400
5 770

1:50 000
1:25 000

38 600

1:20 000

5 700

1:25 000

11 Nuovo Castoro (1978) Saakow District
Romagrimex (1981)

Qalimow
(between Balcad and
Jawhar)

1

because of the arid climate, have been little affected by normal
soil-forming processes. Despite their variability, most of the soils
share characteristics in common; generally heavy texture and slow
permeability with a tendency to poor drainage, exacerbated by flooding
near rivers; neutral to alkaline reaction (pH range 7 to 8.5);
predisposition to accumulation of electrolyte (salt, gypsum, calcium
carbonate); and low levels of nitrogen, organic matter and available
phosphate. Details of the soils are outlined in the relevant
geographical sections within Chapters 10 to 14, while the soils of the
middle and lower Shabeelle valley have been more comprehensively
reviewed in the companion document (NTTCP/LUS, 1985).

Owing to

shortage of time, the LUS did not of itself undertake any soil survey as
such but confined its attention to localised sampling in potential
development areas, mostly in the lower Shabeelle valley where prevailing
levels of subsoil salinity and alkalinity were uncertain.

A total of

109 samples were analysed at the Tropical Soils Analysis Unit in the UK.
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A brief review of the major soils is presented below.

Results of the

soils analyses are presented in Annex 1Along the upper reaches of both the Jubba and the Shabeelle, there are
extensive limestone outcrops, with more localised sandstones, marls and
gypsum.

Here the soils tend to be shallow, with reddish clay loams and

clays over the limestone, coarse sandy loams on the sandstone and
severely saline material on and downslope from the gypsum.

The Jubba and Shabeelle floodplains mostly comprise deep seasonally
poorly drained, medium to heavy textured calcareous alluvial entisols,
cambisols and vertisols. Chromic vertisols predominate in the Shabeelle
valley, with increasing salinity and alkalinity as the alluvium of the
lower Shabeelle valley impinges upon the alkaline 'Marine Plain', a
feature which extends across the south of the project area from the
lower Shabeelle, across trans-Jubba to beyond the Tana River in Kenya.
The Shabeelle swamps comprise clays and silty clays with surface organic
accumulation but little salinity build-up despite the high level of
surface evaporation.

Nevertheless, given irrigation without drainage

but with a high watertable, there is evidence for steady soil
salinisation, as at the Jawhar Sugar Estate and on the Soblaale
Settlement Scheme. On the Marine Plain there is evidence of greater
degrees of soil alkalinity under shrubland as compared with those soils
underlying bushland.

Much of the recent alluvium in the narrower Jubba floodplain can be
regarded as calcaric fluvisol, with sandy river levees and lower-lying
clay loam to clay in seasonally flooded dhesheegs. As on the Shabeelle,
these clays show an increasing tendency to alkalinity in the lower river
reaches, more particularly on the western edge of the floodplain
receiving runoff from the Marine Plain beyond.

Towards the coast,

several sub-plains join the Jubba Valley from the west; these are
floored with saline and alkaline clay as at Goob Weyn.

In contrast, the

clays of the extensive Dhesheeg Waamo, which also emanates from the
west, are non-saline and non-alkaline despite being surrounded by Marine
Plain.
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Farther south and west, in the area designated 'Trans-Jubba', there are
in effect three basic groups of soils running broadly parallel with the
coast.

As throughout the project area, the coastal dune sands and loamy

sands fringe the immediate coast. Behind these coastal sand hills are
extensive fossil coral and limestone sheets with an average 50 cm cover
of reddish or yellow-brown sandy loam and sandy clay loam.

Farther

into the hinterland, and beyond intermediate areas of calcareous grey
clay loams and light clays which tend to occupy the low-lying sites
between sandy coral ridges, the landscape merges almost imperceptibly
into the Marine Plain with classical non-saline and saline/alkaline grey
solonetzic sandy clays, clay loams and light clays, with localised
solodisation.

To the west of Afmadow starting at the Lac Dera and

extending south as far as Bills Qooqaani, is a large area of surface
salinity.

In the extreme south, i.e. west of the Caannoole River, the Marine Plain
of the hinterland gives way to extensive white lagoonal sands and coarse
sandy loams on all higher-lying sites with greyish-black alkaline clays
confined to the low-lying poorly drained bushed grassland.

Between

Wadajir and the Kenya border at Kolbiyow, local ponds ("ziwa") and
swamps come to occupy certain low-lying areas amongst the sandy lagoonal
deposits.

It is only mid-way between Badhaadhe and Koday, and more

extensively in the middle reaches of the Bushbush (around Sheer and Hola
Wajir), that level tracts of cultivable reddish-brown loams can be
found.

Other contrasting soils can be located in the inter-riverine uplands of
Bay Region developed on the Basement complex metamorphics and the
Jurassic limestone. Much of the limestone plateau, mostly in the north
and comprising about a third of Bay Region, has relatively shallow loams
or rock outcrops. Moderately deep, brown vertisolic clays and clay
loams occupy some 18% of the Region (according to HTS, 1982),
principally on the plain between Baydoa and Buurhakaba where there is
near-continuous sorghum cultivation.

The central core of the Bay

uplands, about 30% of Bay Region, comprises extensive gently sloping
mterfluves, generally deep but of coarse sandy texture, occasionally
punctuated by southward-flowing, flashy stream beds of coarse sands and
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gravels marked by Acacia nubica thicket; these coarse erosion products
are rarely cultivated.
Within the project area, about 7.A million ha are considered suitable
for rainfed cropping, though it should be noted that as much as 70% of
this can only be designated 'marginal'. Much of the remaining suitable
land is already cultivated except where constrained by lack of access or
domestic water. As regards irrigation, there are estimated to be some
1.25 million ha of suitable land in the Shabeelle Valley and perhaps
400 000 ha in the Jubba Valley.

Given the limited availability of

irrigation water, the area of irrigable land in both valleys seems
likely to prove more than ample.

3.3

CLIMATE

The climate of southern Somalia is arid and equatorial, characterised by
a generally bimodal but highly irregular pattern of rainfall, fairly
high humidity and almost constant monthly average temperatures. From
the point of view of agriculture, low rainfall is the principal
constraint on production.

Unfortunately, although in past decades southern Somalia had quite a
reasonable distribution of raingauges, after 1960 most recording
stations were gradually abandoned until, by 1978, there were almost no
operational gauges in the project area.

Since 1980 the situation has

improved somewhat and the Food Early Warning System Department in the
Ministry of Agriculture has been active in installing raingauges
together with several climatological recording stations. Because of the
lack of recent records, data quoted have tended to rely on published
records from before 1960; conclusions from these older data can be
misleading owing to serious errors in both recording and reproduction.
Moreover, although some records cover quite long periods, a majority
suffer from intermittent observation; e.g. while Buurhakaba has 14 years
of complete monthly rainfall data, a further 12 years are incomplete.
Furthermore, non-standard exposure was common because of proximity to
trees or buildings. As a result of these serious deficiencies, it is
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hardly surprising that differing rainfall data tend to be presented in
different reports. Meanwhile, there are also few reliable or long-term
data on such fundamental parameters as local wind speed, sunshine and
evaporation.

A summary of existing climatic records has been drawn up

by Makin and Rose Innes (1983).

3.3.1

Rainfall

Much of the rainfall in the project area derives from low-level
convergence during the two periods in the year when one monsoonal wind
is giving way to the other.

This happens in April-June (gu') and again

in October/November (dayr).

There are however marked regional

variations in the impact of these events. One of the more striking
features of the rainfall distribution (shown on Text Map 2) is the rapid
build-up of rain immediately inland from the coast (e.g. Baraawe 376 mm,
Soblaale 635 mm; Kismaayo 379 mm, Jilib 627 mm).

There is some

controversy as to the precise mechanism involved, whether convection,
frictional drag or a combination of the two, but, whatever it is, there
are quite separate effects in the two rainy seasons. The gu' rains fall
throughout the area with only a gradual increase with distance inland,
whereas the dayr rains rarely occur at the coast but develop dramatically within 20 km of the sea, so that by the middle reaches of the Jubba
and Shabeelle valleys (e.g. Baardheere, Jawhar and Buulobarde), the dayr
rains are of comparable length and intensity to those of the gu'• This
contrast is enhanced by the phenomenon of showers carried north along
the coast in the two months immediately following the gu' (that is in
July/August - the haggai season); this showery activity never penetrates
more than 40-50 km inland.

Farther inland (perhaps 50-75 km from the sea), both the gu' and the
dayr rains begin both to tail off in total quantity and to be shortened,
such that, in the Upper Jubba and Shabeelle valleys, the mean annual
rainfall is below 300 mm with two short-lived rain peaks each separated
by 3-4 virtually rainless months. Only in the inter-riverine area of
Bay Region is rainfall sustained with distance inland.

Though the Bay

plateau only ascends to some 600 m, this anomaly has to be ascribed to
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orographic effects.

These contrasts in seasonal rainfall, so striking

for an area with such relatively uniform topography, are illustrated by
histograms on Text Map 2.

In summary, the rainfall pattern can be divided into three broad
zonations.

Along the immediate coast there is a single long rainy

season (gu'/haggai from April to August).

Inland, there is a rapid rise

in rainfall, accompanied by greater development of the dayr rainy period
and a decline of the haggai showers. Here mean annual rainfall varies,
from about 525 mm in the Balcad/Jawhar area and again between Kismaayo
and Afmadow, to totals exceeding 600 mm in a broad band along most of
the lower Shabeelle to beyond Jilib, and again in the extreme south from
the Caannoole River to the Kenya border; in parts of this latter area
the woody vegetation would seem to indicate the probability that,
locally, the mean annual rainfall even exceeds 700 mm.

Finally, further

inland still, up both the Jubba and the Shabeelle valleys (but excluding
much of Bay Region), overall rainfall and humidity decrease quite
sharply and the bimodal pattern of rains becomes more strikingly
evident.

Representative monthly rainfall data are set out in Table 4.

Data for mean annual rainfall can be seriously misleading however.
Rainfall in southern Somalia is erratic with great variations,
seasonally, annually and from area to area.

The rainfall pattern does

not even seem to relate to that elsewhere in the sub-Saharan (Sahelian)
zone, as demonstrated by the last few years in this part of Somalia
(with the single exception of 1983) which have been wetter than average.
Indeed, excluding 1983, the last abnormally dry year was 1975. Prior to
this past decade, however, a well authenticated 11-year drought cycle
can be made out, especially dry periods since 1910 being 1910-12;
1921-22; 1931-33 (the worst so far this century); 1943-44; 1951-52;
1963-65; 1973-76. Analysis of rainfall reliability for areas expecting
to receive sufficient rainfall to produce a crop of sorghum (a minimum
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TABLE 4 Average monthly and annual rainfall for selected stations (to
the nearest ram)
Rainfall
zone and
station

Period
of
record

J

F M

A

J

s

M

J

75

92 79 45 15

A

D

0

N

Year

37

67 16

Coastal
Muqdisho
Baraawe
Kismaayo
Kiunga
(Kenya)

1953-77; 79-83

2

3 66

497

0° 0 3 46 81 96 66 23 17 14 20 10 376

*

90

97 62 23 22

15 21

78 204

90 56 18 32

46

1

379

23 11

566

3 2 9 86 103 57 63 24 14 55 107 38
2 0 4 76 74 81 55 47 22 33 53 26
0 0 0 72 133 118 76 14 10 128 68 16

561
473
635

2 2 14 142 134

627

1953-77

0

1939-63

0

1

2 45

0

8

Hinterland
1953-77; 79-83
Afgooye
*
Jannaale
1982-4
Soblaale
Jilib/
Alessandra ? (27 years)

61 56 20 15

66

70 45

Interior
Baydoa
Jawhar
Buulobarde
Beledweyne
Baardheere
Luuq

1953-74; 80-81 2
1953-64; 81-83 10
*
3
0
1953-77; 1983
4
1953-72
1
1955-60; 1983

5
2
3
0
5
2

27 159 110
23 83 115
11 70 64
5 67 72
18 125 61
38 118 36

16
23
5
12
9
0

15 7
27 13
3 3
0 1
9 3
0 0

8 109 101 12 571
6 107 88 33 530
8 90 61 7 328
8 66 39 7 277
2 48 120 18 422
0 17 34 18 264

*FA0 data (1984) - period of record not supplied

of 175-200 mm in one rainy season, regarded as being equivalent to a
mean annual total of 450 mm, or 350 mm in areas receiving haggai rains)
shows that in 7 or 8 years out of 20 the rainfall will be less than 90%
of the mean; in 4 or 5 years it will be under 75% of the mean; and in 1
to 3 years out of 20 it will be less than half the mean.

But, for

annual rainfed crops, it is the reliability in each season that is
critical for yield.

Table 5 sets out for four typical stations the

probability of exceeding 175 mm in the gu' and 200 mm in the generally
less reliable dayr season. These data confirm the unreliability of both
rains over the greater part of the project area.

31

TABLE 5

Seasonal rainfall probability (after HTS, 1977)

Season

Months

Mean
mm

Baydoa

Gu'
Dayr

April/June
Oct/Nov

273
239

0.79
0,60

Baardheere

Gu'
Dayr

April/June
Oct/Nov

166
172

0.46
0.40

Jilib

Gu'
Dayr

April/July
Oct/Dec

356
183

0.96
0.44

Jannaale

Gu'
Dayr

April/July
Oct/Dec

290
108

0.83
0.22

Station

Probability of over
175 mm (Gu'), 200 mm (Dayr)

The broadly equal distribution of rainfall between the gu' and dayr that
constrains rainfed crop production is the very factor that helps boost
forage productivity on the range. Nevertheless, the jilaal dry season
from December to April, coinciding as it does with the highest
temperatures, wind speeds and evaporation rates, places all range
vegetation under severe moisture stress.

3.3.2

Radiation and Sunshine

Although the daily variation in hours of bright sunshine is considerable
and the entire area is prone to periods of persistent cloudiness, there
is a general seasonal pattern with peak radiation and sunshine levels
between January and April, and lowest values between May and August.
There is also a geographical pattern with the most sunshine towards the
upper Jubba and the upper Shabeelle areas (i.e. far into the interior)
and also along the immediate coastal strip, whereas the country just
inland from the coast and the relatively higher altitudes in Bay Region
are more prone to cloudiness.
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3.3.3

Temperature

The relatively uniform temperatures are ascribed to proximity to the
equator and to the sea.

The average monthly temperature for any one

station varies by only 1-3°C from the annual means of 26° to 30°C. The
highest temperatures and greatest variation occur in the upper Jubba
Valley.

The hottest months are March/April with the maximum daily

temperature variation, the coolest are July/August.

Temperatures

overall are somewhat lower in the coastal areas.

3.3.4

Wind

Wind speed data in Somalia are generally unreliable.

The NTTCP did

however keep detailed records during the 1983 and 1984 spray seasons.
Wind run shows considerable variation from less than 100 km to over
300 km/day, the highest values being recorded along the coast with peaks
in January/February and again in July/August. Wind speeds tend to be
much lower and more variable during the gu' and dayr. Winds also tend
to fall light during the night.

In the March/April period prior to the

gu', nocturnal wind speeds are often too low to be measured and are also
variable in direction.

Temperature inversion develops (at least in the

middle Shabeelle) between midnight and dawn;
calmest time of the day.

dawn is indeed usually the

During January, February and March the wind

comes predominantly from the east; during April to June wind direction
shifts through southeast to southwest, and is generally less
predictable. Data collected by the Jubba Sugar Project during January
to December 1978-9 suggest that windspeeds between 00.00 and 06.00 hours
are lower in this region than in the areas further north, speeds of over
4 km/h being rarely recorded.

3.3.5

Humidity and Evaporation

At most stations the relative humidity averages 60-75%, with highest
values in May/July and again in October while the December/March period
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is generally less humid.

Humidity rather consistently declines with

distance from the coast, with the exception of the Bay uplands which
record higher humidity levels than equidistant areas in the Jubba and
Shabeelle valleys.

In the extreme south behind the coast (the

Badhaadhe/Bushbush area), such high levels of humidity occur as to
induce heavy dews; this helps keep the grass and herbaceous cover in
full vegetative production long after the cessation of the rains.
Recorded levels of evaporation and computed evapotranspiration tend to
vary inversely with humidity.

Evaporation in the interior is in excess

of 2 500 mm where it greatly exceeds annual precipitation. Consequently, in those areas, soil moisture deficits prevail for much of
the year and vegetative growth tends to be highly seasonal.

The length

of the growing season and the severity of the soil moisture deficit are
major factors determining range productivity in southern Somalia.

3.4

WATER RESOURCES

The water resource is the main constraint limiting all forms of rural
development in southern Somalia.

There are only two major rivers, the

Jubba and the Shabeelle and of these, only the Jubba has pretensions to
perennial flow, while much of the water in the Shabeelle is already used
in irrigation systems.

Both rivers rise in the eastern highlands of

Ethiopia at altitudes exceeding 2 000 m.

In these highlands, where most of the flow originates, the catchment
drainage areas of the two rivers are similar, with that of the Shabeelle
slightly larger than that of the Jubba; yet the flow in the Jubba is
almost three times that in the Shabeelle.

This can be explained both by

differences in precipitation and in the runoff coefficients within the
respective catchments, with the headwaters of the Jubba on basement,
those of the Shabeelle largely on sedimentary formations and volcanic
ash deposits. Nevertheless, the flow patterns of both rivers are
torrential in nature, the Jubba varying from over 800 to less than
10 cumecs, the Shabeelle from 300 to less than 10 cumecs. Furthermore,
the flow patterns are similar, with high flows of short duration in
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April/ May and of longer duration between August and December (Table 6).
The year-on-year flow variation is considerable however (cf. Table 7 ) ,
with both rivers showing an Increasing tendency to dry up in the lower
reaches during jilaal.
Because of differing catchment geology, the Jubba waters are much less
saline than those of the Shabeelle (spot measurements of electrical
conductivity are set out in Annex 2) and they carry only about one third
of the sediment load. Even so, like the Shabeelle, the water quality
varies through the year with saline crests at the onset of the gu'
floods (absolute peaks have reached 4 700 micro mhos/cm on the Jubba at
Mareerey and up to 7 000 micro mhos/cm on the Shabeelle at Jawhar).

TABLE 6

Mean monthly flows at Beledweyne and at Luuq 1951-78 (Henry,
1979), mem

J

F

M

A

M

J

J

A

S

0

N

D

Year

Beledweyne (Shabeelle) 46 33 66 120 314 130 106 257 377 340 244 130 2 154
H I 76 106 261 576 428 469 752 785 1 224 920 358 6 066
Luuq (Jubba)

TABLE 7

Comparison of annual flows and flow probabilities at
Beledweyne and at Luuq 1951-78 (Henry, 1979), mem

Beledweyne ( S h a b e e l l e )
Mean flow ( a n n u a l )
Median flow
90% p r o b a b i l i t y flow
75% p r o b a b i l i t y flow
25% p r o b a b i l i t y flow
10% p r o b a b i l i t y flow

2
2
1
1
2
3

154
018
219
500
642
350

Luuq (Jubba)
6
5
3
4
7
8

066
780
935
730
000
433

Although monthly flows in the Jubba are up to four times greater than
those on the Shabeelle and flows in excess of 150 mem may be expected
almost every year between May and December, the lower Jubba experiences
problems of low flow between January and March (average 15-25 mem in
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these months).

Indeed, flows diminish along the course of the river

and, below Fanoole, may even dry up in extreme seasons. At the Jubba
Sugar Project, although a minimum flow of 11 cumecs is necessary to
maintain pump irrigation, flows in February/March often fall below
5 cumecs. With increasing offtake from the new barrage at Fanoole, the
situation can only deteriorate unless on-stream storage can be
constructed farther upstream (there being no suitable sites for
off-stream storage).

Two possible storage sites have been under

consideration over the past decade - that downstream of Saakow (380 mem)
and the major damsite 35 km up stream of Baardheere (4 100 mem gross
storage).

The objective of a major dam at Baardheere will be, not only to provide
storage, thereby evening out monthly discharges, but also as a means for
flood control. The median annual peak discharge at Luuq is around
860 cumecs.

This means that, for the middle and lower Jubba, bankful

discharge is exceeded every second year; extended inundations can cause
serious damage both to agriculture and to infrastructure.

The serious

1981 flood has a return period of only about nine years. Moreover, from
all inundated areas considerable losses can be expected by evapotranspiration.

The Jubba River alone with a total channel surface area

estimated at 75 km'^ (AUH, 1984) could suffer an annual loss from
evaporation of some 190 racm.

In contrast with the Jubba, the Shabeelle has a lower gradient,
especially in its lower reaches where permanent swamps form wherever the
slopes are insufficient to maintain normal flow.

In these swamps evapo-

transpiration is intense leading to annual losses of 300-500 mem or
about a quarter of the mean annual flow in the middle reaches.

With continuing irrigation development along the Shabeelle, serious
seasonal shortages are being increasingly experienced, especially downstream of Jannaale where further irrigation development has been
curtailed, as at the Kurtunwaarey and Soblaale settlements despite
construction in 1984 of the Garowle Barrage.

There are no sites where

on-stream regulation can be constructed economically, but there are
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several schemes for off-stream storage making use of natural floodplain
depressions. Only one of these has so far been implemented - the Jawhar
Storage Project near Xawaadley (205 mem capacity); water stored during
high stages is subsequently released to augment flows when the river is
low.

In both the Jubba and Shabeelle valleys, in the absence of major

on-stream storage, if crop irrigation is to be developed further three
approaches may need to be followed, preferably concurrently:

(i) improving irrigation efficiency levels, especially field
application methods;

(ii) constraining the proportion of perennial cropping; and

(iii) concentrating crop irrigation in the dayr flood season while
encouraging rainfed food cropping in the gu'/haggai.

Traditionally, the people of the Jubba Valley have relied heavily on an
informal system of flood recession cultivation, particularly
concentrated in and around natural depressions and former ox-bows,
called 'dhesheegs'. AUH (1984) have estimated a total of 12 715 ha of
dhesheeg cultivation, of which about 60% occurs in the lower Jubba, in
Jamaame and Kismaayo Districts.

This figure does not include the 500 ha or so of cultivation (area
fluctuating according to water levels) around the Dhesheeg Waamo. This
dhesheeg is, in all but very dry climatic cycles, a sizeable lake with a
maximum surface area of about 66 km^.

Water flows periodically into

the Dhesheeg both from the north west via the Lac Dera and from the east
by way of the Far Waamo. Nothing is known of the magnitude of flows in
these water courses, except that they are dry for the greater part of
the year.

The Lac Dera is reputed to flow for 2-3 months mostly in the

gu' collecting local runoff, principally from lands downstream of
Afmadow where the annual rainfall exceeds 500 mm.

Occasionally in very

wet years, as during 1961, the Lac Dera is fed by flows deriving
ultimately from the River Ewaso Ngiro which has its origins on Mount
Kenya and the Nyandarua Range (formerly the Aberdares).
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In normal years

this river flows no further than the Lorian Swamp in the arid North
Eastern Region of Kenya.

In contrast, the Far Waamo is an Italian-constructed flood relief canal
excavated some 50 years ago from the Jubba River to provide protection
to downstream banana plantations.

Sometimes water also feeds into the

Far Waamo from the north, originating from a similar flood relief
channel, the Farta Mogaambo, which now skirts the area of the Mogaambo
Irrigation Project. These two channels meet near the former village of
Walwalle.

When significant flows enter the Dhesheeg Waamo from the Lac

Dera, the flow in the Far Waamo is reversed, water moving from the
Dhesheeg into the Jubba; i.e.

the direction of flow is a function of

the relative levels of the Jubba and the Dhesheeg Waamo.

That the

Dhesheeg Waamo is flushed out periodically by fresh water is shown by
its relative freedom from salinity (EC of 700 micro mhos/cm in 1984).

Of the other significant rivers in trans-Jubba, the Baddana, Caannoole
and Bushbush, all have limited catchments and hence only seasonal and
irregular flows. All are non-saline except in their long tidal reaches
where sea water intrudes and mangroves occur. The Baddana has an earth
dam near Buulo Xaaji for the purpose of watering stock; this has the
effect of backing up the water for 8-10 km upstream.

It is estimated

that some 5 mem of water fall in the Baddana catchment in an average gu'
season; the river at Buulo Xaaji flows up to 0.5 m deep over the
spillway practically every year in the gu' for about 2\ months on
average.

The Caanoole is, if anything, smaller than the Baddana though

with similar catchment characteristics.

The Bushbush on the other hand

has a rather more extensive catchment in what is probably the highest
rainfall area of Somalia (700-750 mm annual rainfall); this river
appears to flow for a significant part of most years and is an important
source of water for wildlife within the Bushbush Game Reserve. Mention
should also be made in this regard to seasonal ponds throughout the
lagoon deposits of the extreme south.

Some of the ponds lying in

relatively deep depressions among the southern coastal dunes have
important almost perennial supplies of water, e.g. Shamku 'lake' and
Kisile waterhole.
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It would be dangerous to generalise about the groundwater resource in
such an extensive and hydrogeologically diverse area as southern
Somalia.

Nevertheless, although groundwater represents a significant

source of supply for domestic use (especially in the case of Muqdisho)
and locally for livestock and even for irrigation, it is the general
opinion (HTS, 1977) that the low quality (high salinity - see Annex 2),
high cost and uncertain yield preclude extensive groundwater
development.
The only existing large-scale exploitation of groundwater for irrigation
is in the Shabeelle River basin where development of the groundwater
resources started in the early 1960s. Until that time, groundwater was
generally only drawn from hand-dug wells for drinking.

Most wells in

the basin were drilled to supply water for the banana farms and are used
for irrigation supply when the flow of the river is very low or dries
up. A UNDP Groundwater Survey, completed in 1973, listed about 120
boreholes in the Shabeelle Valley.

The number has increased

considerably since then and the total now exceeds 200. Most wells are
about 60-70 m deep and yield 40-50 1/s with an average specific capacity
of 15 m-^/h/m.

They are equipped with turbine pumps driven by surface

diesel engines, currently operated by individual farmers on their own
holdings.

The main constraint on the development of groundwater in the Shabeelle
valley area is its quality (1 000-4 000 ppm); continuous pumping could
cause intrusion of inferior water from marginal areas. Because of the
relatively advanced state of development of irrigation, detailed
investigations are needed to determine the extent of the aquifer.

The Upper Tertiary aquifers of the coastal region are the best potential
source of groundwater for irrigation, though water with a quality
suitable for irrigation is restricted to the littoral zone and to the
riverine areas where influent seepage from the rivers to the aquifers
takes place (FAO/Lockwood, 1967).

Fresh water that passes through the

littoral zone from the Shabeelle into the ocean is probably augmented by
direct infiltration

from precipitation; the amount of this recharge is

not known.
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According to FAO/Lockwood (1967), the following aquifers are likely to
be capable of yielding water of adequate quality for livestock:-

(i) Upper Tertiary aquifers in the littoral zone, the floodplain
of the Shabeelle down as far as Buulo Mereerta and a narrow
riverine zone adjacent to the Jubba,

(ii) Jurassic limestone aquifers inland, except to the west of
Berdaale where the quality is poor,

(iii) Jessoma sandstone aquifers inland,

(iv) Local residual and alluvial sands on the Basement,
particularly if artificial recharge can be carried out using
flood water from intermittent water courses.

Other than in wadi sand beds which provide seasonal supplies to nomads
(as at Afmadow), most other reserves of groundwater would appear to be
saline. HTS (1977) moreover considered the entire area north west of
the Shabeelle valley to be "virtually devoid of groundwater potential".
Groundwater under much of the Cretaceous (Text Map 2), though shallow,
is mostly high in gypsum and total dissolved solids. Near Baydoa,
several springs yield up to 10-25 1/s.

The recent drilling programme in

Bay has however proved generally disappointing with low aquifer
permeability in the Jurassic strata and consequent low well yields in
all but a very few locations.

3.5

VEGETATION

Very little natural vegetation survives in the large proportions of the
project area which have been cultivated, grazed and burned over for
centuries.

The natural vegetation which does survive and the secondary

vegetation types which have become established reflect the different
combinations of climate, soils, and land use which occur. Further
variations are introduced by the ground water supplied by the two
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permanent rivers and the swamp areas, particularly those associated with
the Shabeelle which are of considerable significance.

All forests of the project area are ground water riparian types as
rainfall is inadequate to support any other vegetation of forest
stature.

The forests are one of the few natural vegetation types

surviving but are rapidly disappearing as riparian land is cleared for
cultivation.

In addition to the present river channels, many former

meander channels continue to support forest or woodland and thicket.
Very little remains of the Shabeelle forests which originally would have
extended from the tail swamps to the upper limits of suitable river
alluvium near Buulobarde.

Rather more of the Jubba forests remain but

clearing continues apace.

The forests of both the Jubba and the Shabeelle are similar
floristically.

Typically the forest is a dense, tall, gallery type with

evergreen trees up to 30 metres in height.

Tree species include Parkia

filicoidea, Mimusops degan, Newtonia erlangeri, Ficus spp., Afzelia
quanzensis, Diospyros cornii, Trichilia jubensis, Tamarindus indica,
Teclea alexandrae, Garcinia ferrandii and Hypseloderma jubensis (this
species known only from Somalia).

The characteristic vegetation of much of the project area and especially
of the interriverine plains is a low deciduous bushland and shrubland
mixture remarkable for its monotonous uniformity and with only slight
variation from place to place in the association of a relatively small
number of dominant species.

The bushland and shrubland may remain

drought dormant through much of the year.

Typical species of the

deciduous bushland and shrubland include Acacia bussei, A. seyal,
A. reficiens, A. nilotica, A. nubica, A.

mellifera, A. tortilis,

A. Senegal. Dobera glabra. Gardenia fiorii, Cordia sinensis,
Grewia tenax, G. villosa, Combretum spp.. Commiphora spp.. Euphorbia
spp., Thespesia danis and Dichrostachys spp. Boscia spp. . Cadaba
glandulosa and Maerua spp. are notable as minor evergreen components of
the otherwise deciduous bushland/shrubland.

Terminalia orbicularis is

very frequent on heavier soils and Phyllanthus somalensis characteristically fringes seasonal water pans and water courses. When the
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bushland is opened up by fire, productive perennial grasslands can be
formed and typical grasses include Chrysopogon plumulosus, Sporobolus
helvolus, Cenchrus ciliaris, Andropogon kelleri and Eragrostis spp.

The low deciduous bushland and shrubland extends onto the coastal dunes
where it is frequently dominated by Acacia tortilis and A. Senegal.
Other common dune bushland species are Cordia somalensis. Terminalia
spinosa and, south of Baraawe, Adansonia digitata. Most of the
deciduous bushland plants also occur on the dunes and are supplemented
by numerous additional species to produce a rich and diverse flora. On
the seaward side of the dunes, the vegetation assumes a prostrate
physiognomy under the influence of strong prevailing winds. The beaches
themselves carry a specialised flora which includes Ipomoea pes-caprae,
Scaevola plumieri, Atriplex farinosa and Sporobolus spicatus. Of
particular interest is the sedge Cyperus chordorrhizus which dominates
large areas immediately above the beach and provides important grazing.
Open areas within the dune bushland support excellent grass cover and
Cenchrus ciliaris grows vigorously.

In trans-Jubba, southwest of the Caanoole drainage, conditions of higher
rainfall support bushlands with numerous evergreen species which become
dominant towards the Kenya border.

The evergreen bushlands are very

similar to the Boni vegetation of the Kenya coast hinterland.

The

extensive tsetse habitat of the Kenya coast is effectively extended into
Somalia by the evergreen bushlands.

Typical woody plants of the

evergreen bushlands include Diospyros cornii, Manilkara spp., Carissa
edulis, Uvaria spp., Premna resinosa, Polysphaera multiflora, Euclea
spp., Heinsia sp., Strychnos spp.. Tamerix sp., Tarenna graveolens,
Gnidia latifolia and Croton spp. The evergreen bushlands include well
grassed open areas with Hyparrhenia sp., Panicum sp., Digitaria spp.,
Chloris sp., Brachiaria sp., Echinochloa sp. and Tetrapogon sp. Trees
and bushes are draped with Usnea (lichen) this being indicative of the
relatively moist conditions.

Extensive tracts of saline soils within the project area support a
specialised halophytic flora. Halophytes include Sueada spp.,
Salsola sp. and a Limonium sp.. Urochondra setulosa and Sporobolus

42

spicatus are frequent halophytic grasses, U. setulosa dominating
extensive grasslands.

A series of freshwater swamps have developed in the extensive poorly
drained areas of both the Shabeelle and Jubba valleys.

Some of the

swamps appear to be undergoing cyclic change. Whilst some are drying
up, others are, in effect, becoming lakes. Thus, certain of the
Shabeelle swamps are obviously drying up, while the Dhesheeg Waamo and
the Hara Naga are now open water with dead trees which would have grown
under drier conditions still standing in the shallows. Pichi-sermolli
(1957) refers to the Dheesheeg Waamo as "a swamp". Open water areas are
usually clear of vegetation and the shallower margins support semifloating aquatic plants such as Nymphaea spp., Nymphoides sp. and Pistia
stratiotes.

Further into the shallows large communities of Typha

latifolia and Phragmites karka occur.

The tidal estuaries of the Bushbush, Caanoole and Baddana Rivers all
have mangrove swamp communities of which Avicennia marina and Rhizophora
mucronata are dominant species.

3.6

WILDLIFE

Somalia has some of the most varied and little studied fauna in Africa.
More than 100 species of mammals and 600 species of birds have been
recorded.

Several species are unique to Somalia, some of which are

listed as endangered species by the International Union for Conservation
of Nature and Natural Resources (Simonetta, 1980).

NTTCP has reviewed

the wildlife resources of tsetse affected areas in detail in other
reports (Douthwaite, 1985 and UCL/TDRI, 1985).

The only wildlife sample censuses ever undertaken in this area were
completed by RMR in November/December 1983 and March 1984 as part of the
NRA Southern Rangelands Survey.

Wildlife was shown to be concentrated

in the undeveloped parts of the Shabeelle and Jubba valleys and in the
south of the project area. Lesser Kudu and Gerenuk are the most
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numerous wildlife species and also the most widespread, though both
species avoid intensively cultivated areas. Other wildlife species
present in considerable numbers include Speke's gazelle, Grant's
gazelle, oryx, reticulated giraffe, warthog and baboons.

According to RMR, wildlife constitute an insignificant proportion of the
total herbivore biomass (including domestic livestock), being only
2.5-5% of the total. It is therefore certain that wild herbivores do
not compete with livestock for grazing and browse in the project area.
Some crop damaging species are, however, present in numbers which could,
at certain times of the year, result in substantial crop losses.
Species most likely to damage crops are duiker, elephant, hippopotamus,
warthog, baboon and monkey.

Carnivorous wildlife are widespread and

likely to cause stock losses at certain times of year in specific
locations.

Many areas of natural riverine wildlife habitat and vegetation
communities have already been disturbed or destroyed by agricultural
development. This trend is continuing.

Most species of wildlife have

been affected by this development and by illegal hunting for trading of
trophies.

It is estimated that over 20 000 elephants have been killed

since 1979, representing perhaps two-thirds of the 1979 elephant
population (RMR, 1984).

Some rare species are now threatened with loss

from Somalia, including Harvey's Red Duiker, the Greater Bushbaby and
the Blue Monkey, as riverine woodland habitat is destroyed (Young,
1984).

Rhinoceros and zebra appear to be already extinct in Somalia.

Since 1970, eleven wildlife areas have been proposed for protection or
reservation. Those within the project area have been mapped in previous
NTTCP reports (Errington, 1983).

None of these areas is in fact

protected or even demarcated on the ground.
available for their protection.

No funding is currently

Some of the proposed areas have already

been developed in other ways, particularly to cultivation, and are no
longer available as potential wildlife reserves. An urgent reappraisal
of wildlife reserve proposals is now necessary, regardless of plans for
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tsetse eradication.

The promulgation of a complete wildlife law is

required as the first step in this process.

While the wildlife fauna of the project area has little economic
potential (RMR 1985) it is a resource that costs little to retain so
long as human population pressures remain low.

For the time being

Somalia retains the options of developing the wildlife resource. The
nature of any wildlife development is difficult to forecast. Wildlife
based tourism is unlikely because of the lack of an adequate infrastructure. Establishment of conventional national parks would require
very substantial investment. A possible alternative would be to
establish wildlife sanctuaries wherein human activity would be kept to a
minimum.

This would require little immediate expenditure except for the

strengthening of antipoaching efforts. A period of education of the
people could usefully follow where some of the ideals and benefits of
conservation could be promoted.

Possibly the wildlife sanctuaries could

attract international conservation support, particularly if the
sanctuaries were seen as a refuge and source of rare animals.

3.7

TSETSE FLY INFESTATION

The NTTCP has carried out systematic surveys of tsetse fly distribution
in southern Somalia since November 1981, through 1985. Preliminary
results of these surveys and reviews of earlier survey work have already
been published by the NTTCP (NTTCP, 1985).

Surveys continue in the

trans-Jubba area, to be completed in 1985. Infested areas are shown
mapped on Text Map 3.

Tsetse fly infestation in Somalia appears to be restricted to the
riparian and thicket vegetation of the Shabeelle and Jubba River valleys
and to a separate higher rainfall area in the south-west which is
contiguous with the Kenya coastal tsetse belt (the 'Kenya salient').

The limits of tsetse fly distribution are determined by climatic and
biological factors. Over much of southern Somalia seasonal humidity is
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too low and dry periods too long to provide good tsetse habitat. Within
the riverine areas, and high rainfall areas in trans-Jubba, however,
temperature and humidity are close to optimum.

Dense riverine

vegetation provides shade and retains moisture, and also provides
habitat for host animal species.

The four tsetse species present are Glossina pallidipes, G. longipennis,
G. brevlpalpis and G. austenl. The most widespread and abundant tsetse
is G. pallidipes, which is also the most important as the main vector of
animal trypanosomiasis. G. longipennis, though relatively widespread
and having a similar distribution to G. pallidipes, is much less
abundant and is less important as a trypanosomiasis vector. Both
species require thicket vegetation and G. pallidipes often frequents
forest edges. G.

brevipalpis and G. austeni have a much more

restricted habitat which is nevertheless entirely within the area of
G. pallidipes infestation. These species require dense shade and their
main habitat is riparian forest and the evergreen thickets of the higher
rainfall area.

Removal of natural vegetation does not affect G. pallidipes distribution
if artificial habitats are allowed to develop. Permanent tsetse habitat
is provided by the dense vegetation which develops along irrigation
canals and flood control bunds and by irrigated plantations of mangoes
and grapefruit. Regenerating secondary thicket vegetation within
irrigation schemes is also ideal tsetse habitat.

Irrigation development

may thus actually extend tsetse infestation.

Animal hosts tend to be readily available throughout the tsetse infested
area.

Of particular significance is the large and stable warthog

population which is characteristic of the project area, including the
settled and cultivated parts.

Certain vegetationally favourable sites within the general area of
tsetse habitat do not always support a tsetse infestation, the woodland/
thicket associations along old silted-up water courses being an example.
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TEXT MAP 3

TEXT MAP 3
Repl48;SOM/MJM/2

Land regions and tsetse distribution
Prepared by Land Resources Development Centre 1985

The lack of sustained year-round blood host availability seems the most
probable explanation for these anomalies.

During the investigatory tsetse surveys, no evidence was found of any
significant seasonal fluctuation in the limits of tsetse distribution
between the wet and the dry seasons.

It is possible that past reports

of a wet season spread of tsetse may have arisen following irregular
episodes affecting tsetse habitat.

These might include exceptional

flooding, which can induce rapid tsetse population movements, or a
series of unusually wet seasons following a period of dry years, which
might easily tip the balance for a few years in favour of marginally
unsuitable habitat within the alluvial valley area.

3.7.1

The Trans-Jubba Tsetse-Free Corridor

One of the major objectives of present surveys has been to confirm the
tsetse-free status of the corridor of land between the Lower Jubba and
the Baddana River to the south-west.

This area does not contain

obviously suitable tsetse habitat; vegetation is relatively sparse and
much of the soil in the south of the region is sandy.

Important

vegetation and rainfall differences exist between this corridor area and
the tsetse infested Kenya salient in the extreme south, as described in
Sections 3.3 and 3.4.

Both rainy and dry season trapping surveys, with access by ground and
helicopter, have confirmed that the corridor is presently tsetse free
and there does not appear to be a rainy season extension of infestation
into the corridor from the known foci in the Baddana river or the
Dhesheeg Waamo.

Stock keepers also report the area to be free of fly

and further confirm that tsetse are not carried east of Buulo Xaaji by
stock on stock routes to Qod Qod and Laheley.

Transport of flies on

vehicles, however, is a possibility.

Studies of the vegetation and habitat in the area, and of airphoto
cover, show only very small isolated pockets of suitable habitat, most
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of the area being too dry and the bushland vegetation not sufficiently
thicketed to support fly. The absence of evergreen bushland species,
compared to the 'Kenya salient' area, suggests that rainfall may be too
low to support suitable fly habitat away from water courses.

3.7.2

Estimates of the Area of Tsetse Infestation

Current estimates of the areas of tsetse infestation are given by NTTCP
(1985).

The total area of infestation has been estimated as 12 539 km^,

of which 3 072 km^ constitute the Kenya salient and 9 467 km^ the Jubba
and Shabeelle valley populations.

In the lower Shabeelle, the estimates include large areas of swamp
(approximately 600-700 square kilometres), much of which is nonsupportive of tsetse, but is encompassed by belts of infestation. It
should also be noted that since the original surveys, all areas of
infestation in the Upper Shabeelle (775 square kilometres), and about
1 315 square kilometres in the middle Shabeelle upstream of Barriire
have been subjected to aerial spray operations.

Estimates of tsetse infested areas, based on survey work up to the end
of 1984, are as follows:

Shabeelle Valley;

Area, km^

Nuur Fanax to Buulobarde

197

Buulobarde to Jalalaqsi

88

Jalalaqsi to Mahaddayweyne

490

Mahaddayweyne to Balcad

1 Oil

Balcad to Farkeerow (nr Qoryooley)

1 272

Farkeerow (nr Qoryooley) to Haaway

1 339

Haaway to Homboy (nr Jilib)

1 869
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Area, km^

Jubba Valley:

Baardheere to Saakow

200

Saakow to Bu'aale

218

Bu'aale to Jilib

1 251

Jilib to Goob Weyne

1 385

Qumbe & Dhesheeg Waamo

147

3 072

'Kenya Salient'

ll

m

49

CHAPTER 4

4.1

SOCIO-ECONOMIC BACKGROUND

HDMAN POPULATION

The most recent census of the population of Somalia was conducted in
1975. Recent revisions of the census, carried out by the Central
Statistical Department of the Ministry of National Planning (MNP/CSD,
1984), have resulted in adjusted estimates of the national population in
1975 of 4 089 203, with a population growth rate of between 2.9 and 3.2%
per year, resulting in an estimated population in 1983 of 5.2 million.

The population of southern Somalia was estimated in 1975 as 2 419 000,
or 59% of the national total. More recent estimates were prepared as
part of the Southern Rangelands Survey carried out by RMR (Watson and
Nimmo, 1985) which suggested a population of 4 369 500 in 1983/84.
Table 8 shows the population estimates for 1975 and 1983/84 for each
administrative region of southern Somalia, and the estimated annual
population growth rates from 1975 to 1983/84. Text Map 4 illustrates
the regional distribution of the population. Almost 20% of the
population is found in Muqdisho. Other major centres of population are
Middle and Lower Shabeelle Regions with 31% of the population and Bay
Region with 16%.

Population growth rates must be interpreted with care as they reflect
immigration, natural population increase, and differences and
inaccuracies in survey and census methods. Nevertheless, the rates of
increase illustrate the expected trends of rapid urbanisation of
population in Muqdisho and other towns, and the settlement of people in
the developing areas of Lower Shabeelle Region, Middle and Lower Jubba
Regions, and Bay Region.

The overall growth rate in southern Somalia of

'•4% suggests that immigration is still occurring from northern Somalia
and Ethiopia (note also that the 1983/84 population figures do not
include refugee camp populations).

Watson and Nimmo (1985) provide

estimates of the 1984 populations in northern, central and southern
Somalia suggesting that the proportion of the population in southern
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Somalia increased from 59% to 64% between 1975 and 1984, while that of
northern Somalia decreased from 30% to 25%.

TABLE 8

Human populations and apparent population growth rates in
regions of southern Somalia (1)

Region (2)

Muqdisho
Hiiraan
Middle Shabeelle
Lower Shabeelle
Bakool
Bay
Gedo
Middle Jubba
Lower Jubba
Overall
1.

2.
3.

Human populations
1975
1983/84
•000
'000

Population
growth rate
% per year (3)

447.7
188.3
302.2
489.9
127.7
387.1
201.8
126.9
233.8

832.7
301.7
520.8
832.4
206.8
720.6
224.3
362.7
447.3

7.1
5.4
6.2
6.1
5.5
7.1
1.2
12.4
7.5

2 295.4

4 369.5

7.4

Derived from the MNP/CSD (1984) revisions of the 1975 census
and the RMR sample census of 1983/84 (Watson and Nimmo, 1985).
Populations include urban, rural and nomadic populations but
not refugee camp populations.
Data adjusted to 1984 regions as described by Watson and Nimmo
(1985), to accommodate boundary changes.
Growth rates calculated as compound annual growth rate between
1975 and 1983/84 populations, using the equation GR =
((P2/P1) ^'^) -1, where GR = annual growth rate %, ?i and P2
are initial and final populations and n is the number of years
between population estimates.

Both the 1975 national census and the RMR 1983/84 sample census
attempted to classify the population into urban, settled rural and
nomadic sectors. These populations were defined in the 1975 census as:
urban:- inhabitants of all district capitals and any other settlements
with populations over 1 500; rural:- the settled rural population;
nomadic:- those whose main occupation was livestock keeping and who had
no permanent home.

In the RMR sample census, the urban population was

that living in 45 large towns, roughly comparable to the 1975
definition, while the rural and nomadic populations were those living in
permanent or nomadic housing respectively (these figures may therefore
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overestimate the nomadic population to the extent that some of the
people living in nomadic housing at some times in the year are part of
settled families with home bases in other regions).

Table 9 shows the

percentages of the population in each sector in 1975 and 1983/84.

TABLE 9

Changes in the distribution of the population between urban,
rural and nomadic sectors in regions of southern Somalia, 1975
to 1983/84 (1)

Percentage of the population in each sector
Region

Urban
1983/84

1975

1983/84

1975

1983/84

100
16
11
15
14
15
13
10
25

96
19
26
23
21
15
36
27
31

0
22
49
64
27
54
22
47
36

3
34
44
59
27
68
15
54
52

0
62
40
21
59
31
65
43
39

1
47
30
18
52
16
49
19
17

30

38

38

40

32

22

1975
Muqdisho
Hiiraan
Middle Shabeelle
Lower Shabeelle
Bakool
Bay
Gedo
Middle Jubba
Lower Jubba
Overall
1.

Nomadic

Rural

Based on data from the MNP/CSD (1984) review of the 1975 census
and the RMR sample census of 1983/84 (Watson and Nimmo, 1985).

Over all regions in southern Somalia, about 22% of the population was
classified as nomadic in the RMR 1983/84 sample census, with about 38%
urban and 40% settled rural. The southern regions with the most
significant remaining proportions of nomadic people are Gedo (49%),
Bakool (52%) and Hiiraan (47%).

Middle Shabeelle Region has 30% but the

remaining southern regions all have less than 20% nomads (or over 80%
urban and rural settled people).

A considerable shift in the lifestyle of the population appears to have
occurred between 1975 and 1983/84. The nomadic percentage of the
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population appears to have declined from 32% to 22% in that time, with
increases in both the rural and urban populations, particularly the
latter. This change has been due to different natural growth rates
estimated at 2.9%, 3.3% and 3.5% per year in nomadic, rural and urban
populations (MNP/CSD, 1985) and to immigration into urban areas,
resulting in estimated annual population change rates of 1.7%, 2.2% and
4.9% per year in nomadic, rural and urban sectors respectively (ILO,
1977).

The reduction in nomadic and increase in urban populations

appears to have occurred consistently in all regions.

Nomadic population movements are generally seasonal and in response to
the availability of grazing resources and drinking water for their
stock.

Population levels in certain regions of southern Somalia

therefore fluctuate quite markedly and on a regular basis between wet
and dry seasons.

During the last 10-15 years Somalia has had to face the problem of
accommodating large numbers of displaced persons, both from within
Somalia, as a result of severe droughts, and from the Ogaden region as a
result of the conflict with Ethiopia. Attempts were made to resettle
the (largely nomadic) famine refugees in agricultural and fishing
settlement schemes in the Shabeelle valley and along the coast. While
reasonably successful in the short term, settlers (particularly adult
males) have since tended to drift away, leaving the current settlement
scheme populations at some 56% of their original level. The refugees
have been maintained in numerous refugee camps throughout the south, and
estimates of their numbers (not included in RMR's population estimates)
vary between 300 000 and 1 000 000. The most recent estimates by RMR
(Watson and Nimmo,1985) suggest that there may be about 270 000 people
in refugee camps and 30 000 in settlement schemes. Further analyses of
human populations in relation to land and livestock resources are
presented in Chapter 9.
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4.2

SOCIAL BACKGROUND

Lewis (1969), Lewis (1981) and Cassanelli (1982) have extensively
reviewed the history and traditional social structure and institutions
of Somali Society.

Somalia's small and widely scattered rural

population is poorly served by physical and social infrastructure such
as water and electricity supplies, and health and educational
facilities.

It has, until recent times, had to rely on its traditional

social structure for the administration of justice and the provision of
social security, and on various degrees of traditional nomadic
pastoralism as its principal means of support.

It is the Government's

policy, as stated in the 1974-1978 Five-Year Development Programme, to
transform this "tradition-ridden mode of production" into a "more secure
and productive one" (MNP, 1973 pp 21 and 38).

This process will involve

changes in traditional social responsibilities and structure as the
central Government strengthens its administration in the rural areas
(e.g. in the field of land tenure).

The extent to which these changes

have occurred in rural societies to date is uncertain. However, even
though the Government has started to implement the above policies, such
changes to the fabric of a society, will only be achieved gradually, and
are best seen against the traditional social background which still
strongly influences the rural and nomadic population.

^•2.1

The People and Traditional Social Structure

The people of southern Somalia are almost all ethnic Somalis, with a
common language, culture and religion (Islam).

Within the population,

the smallest group element of society is the family, consisting of a man
and his wives with their children. Households may be comprised of this
nuclear family or more extended family groups. Average household sizes
are estimated at 5.7, 4.6 and 5.5 for nomadic, rural and urban
households respectively (MNP/CSD,1984).

Small groups of closely related

families make up kinship or lineage groups which may share common
interests in areas of land for cultivation or grazing and water
resources. Lineage groups trace their ancestry back to particularly
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powerful or influential common ancestors within numerous clans, and clan
ancestries are traced to six principal clan groups of the Somali
population, including the Digil, Rahanwiin, Dir, Isxaaq, Hawiyya and
Daarood.
These major groupings of people were often too large or dispersed to be
effective units of political organisation.

The primary traditional

political division of the population developed in a smaller unit of
closely related lineages known as 'diya-paying groups', the members of
which traditionally agreed to jointly contribute or receive blood
compensation payments and to provide mutual support in times of stress.
These groups still persist, although their influence and functions may
have declined recently (Lewis 1981), in line with Government policy.

The individual or family can thus claim allegience to different levels
of kinship group, depending on circumstances; traditonal Somali politics
and allegiances were thus considered fluid and pragmatic.

At all levels of grouping, policy is traditonally decided by elders who
represent the views of the group.

Some groups, especially within the

cultivating Digil and Rahanwiin in the interriverine areas of southern
Somalia, have leaders with a more authoritative position than is
generally the case among pastoral nomads, and even have some dynastic
families of clan heads known as 'Sultans' (Lewis 1981).

The settled

riverine cultivators of Bantu origin have a more typical Bantu authority
structure with a single headman in each settlement.

Links between the rural population and central Government are made
between the local and clan elders or village headmen (all now known
officially as Nabadoon, 'peace seekers') and the District officers,
through various recently introduced structures such as the Local Peoples
Assemblies, Village Committees and the Regional Council. These
structures have recently been reviewed by USAID (Claxton, 1983).

56

4.2.2

Distribution and Occupation of Peoples in Southern Somalia

Clans and clan groups were probably at one time discrete territorial
entities associated with particular geographical areas. Pastoral
migrations, intermarriage between clans and some weakening of the clan
structure have now led to a wider dispersal and intermixing of clan
groups.

Nevertheless there are still areas in which particular clan

groups predominate.

Thus the Rahanwiin and Digil (jointly known as the

Sab) are more associated with the interriverine area, the Rahanwiin to
the north and Digil to the south. The Digil are also found in
association with the Biimaal of the Dir clan group in the coastal area.
All these groups include many settled cultivators practising mixed crop
and livestock farming in Bay Region and in the Shabeelle valley.

In the

areas less favourable for settled agriculture, the Hawiyya and Daarood
are still mainly nomadic pastoralists, the Hawiyya in the Upper
Shabeelle and in the north west of the upper Jubba area, while the
Daarood occupy the trans-Jubba area on the west bank of the river. The
presence of the Dir, Hawiyya and Daarood groups in southern Somalia is
evidence of the historical, and continuing, migrations of people from
their original home territories in northern Somalia and the Ogaden.

In addition to these groups of people, the southern coastal settlements
have populations derived from the early Arab, Indian and Persian traders
and artisans, and their former dependents and slaves. The coastal towns
of Muqdisho, Marka and Baraawe were early religious centres and also
developed cloth and leather working industries, as well as trading with
Arabia, India and East Africa.

The indigenous inhabitants of these

towns still speak a dialect of Swahili.

The final group of peoples inhabiting southern Somalia are the settled
riverine cultivators of Bantu origin. These people were perhaps amongst
the earliest settlers in the river valleys, though the populations were
augmented by slave imports during the nineteenth century (Cassanelli,
1982).

These farmers are generally not livestock keepers but over time

have developed close links with the more powerful local nomadic clans
and have formed a closely integrated agro-pastoral land use system.
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The peoples of Bantu origin also provide much of the labour in irrigated
banana and sugar plantations.

4.3

LAND TENURE

Traditionally, rights to land for cultivation were held by clans, with
control over its distribution to clan members excercised by the clan
elders. Land allocated in this way was used by the family to whom it
was allocated and could be passed on to succeeding generations. It
could not, however, be sold, and if the family had no further use for
it, control reverted to the clan. An extension of this land allocation
mechanism was the concept of 'client' status, whereby newcomers from
alien clans could be granted use of land in exchange for some sort of
payment and an undertaking of common cause with the host clan in all
matters, particularly including contributions to any payments of
compensation that the clan might incur. These conditions could apply
for several generations until the clients had become assimilated into
the host community.

Such have been the movements into some agricultural

areas that the status of client is more common than that of host. In
1960 the Government passed legislation 'abolishing the status of client
and upholding the right of every Somali citizen to live and farm where
he should choose independently of his particular clan and lineage
affiliation' (FAO/Lockwood, 1967).

Such Government action, and the

massive influxes of refugees and settlers following the 1974/75 drought
and the 1977/78 war, have reduced the influence of clan on settlement
patterns, though people still prefer to settle amongst relatives and
friends.

Following recent legislation, all land in Somalia is now owned by the
state (Law no. 73 of 1975), and concessions for its use for agricultural
purposes are granted by the Land and Water Department of the MOA.
Individuals may apply for 50 year leases of up to 30 ha of irrigated
land, 60 ha of rainfed land, or 100 ha of plantation land, though no
such limit applies to companies, cooperatives and state farms (IBRD
Agricultural Sector Review, 1981).

Application for a lease is made to
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the district representative of the Department of Land and Water and full
details posted in the local police station for 30 days.

If no

objections have been received by that time, the application is passed
through the regional office to the Department headquarters for issue of
the lease. The lease is inheritable, but may not be hired or sold to a
third party.

However, under exceptional circumstances a lease may be

sold in order to pay a bad debt. While the lease is issued free of
charge, an annual tax is payable for use of the land, though there has
been considerable resistance to this among farmers. By 1983 leases were
registered to approximately 94 000 ha of irrigated land and 7 000 ha of
rainfed land in southern Somalia (FEWS, 1984).

By tradition, all rangelands are open for communal use.

In general this

is still the case, although certain traditions of access by particular
groups of people have developed in some rangelands. Where seasonal
grazing movements are repeated regularly, as in much of southern
Somalia, particularly where partially settled mixed farming pastoral
communities are involved, these traditions of acces may be more strongly
developed. Links between groups of pastoralists and settled
agriculturists have also developed and now involve various types and
degrees of cooperation and integration, usually resulting in easier
access to rangelands, crop residues, and water sources for certain known
groups of people.

Visiting pastoralists can usually, however, gain relatively easy access
to rangelands outside their normal areas of movement, and particularly
so in times of drought.

There is also a still continuing history of

southerly movement of people and animals in southern Somalia which has
resulted in the progressive accommodation of new people in the grazing
system. Many pastoralists still prefer, though, to travel to areas
where they may traditionally find relatives or friends.

Access to rangelands can also be restricted by the availability of
Water, in areas served mainly by man-made privately owned reservoirs
(.Wars) or wells, access to water is often restricted to relatives and
riends; other visiting range users may negotiate to purchase water.
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Access to riverine watering points is generally unrestricted, except by
problems of passage through croplands and settlements in some areas.
In contrast to the traditional communal use of rangeland, there has been
a tendency in recent years for private individuals, especially traders,
to appropriate range for fodder production and holding areas (especially
near Muqdisho).

Also the National Range Agency (NRA) has, under Law No.

3 of 1979, declared seasonal and drought grazing reserves in some areas,
though these are not yet strictly observed.

The same law also permits

enclosure of land for cooperative or state ranches.

4.4

GOVERNMENT ADMINISTRATION AND INFRASTRUCTURE DEVELOPMENT

Government administration is established in Somalia through
administrative regions and constituent districts. In southern Somalia 9
regions are delineated as illustrated in Text Map 4, including Hiiraan,
Bakool, Bay, Middle Shabeelle, Lower Shabeelle, Gedo, Middle Jubba,
Lower Jubba and Muqdisho, presently including 36 districts and an
additional three refugee camps with district status at Kurtunwaarey,
Soblaale and Dujuuma.

Soblaale District is shortly to be expanded to

full district status to include land on both south and north banks of
the Shabeelle River currently in Baraawe District.

Regional and district boundaries are not yet definitively mapped. The
MNP census planning department is in the process of determining and
mapping the approximate boundaries by reference to all settlements.
Text Map 4 represents a preliminary version of this map.

The regional and district administrative structure includes
representatives of all major national government ministries and
agencies, including, in the spheres of land use and development, the
MCA, MLFR, MLGRD, NRA and WDA.

These are coordinated through district

and regional councils presided over by district commissioners and
regional governors. The present structure of local government is
reviewed by USAID (Claxton, 1983).
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4.5

4.5.1

ECONOMIC ENVIRONMENT

Resources

Somalia is one of the least developed countries in the world.

The

natural resource base is limited, consisting of large areas of semi-arid
browse and grazing, with limited areas of fertile soils suitable for
agriculture.

Rainfall is low and unreliable, the average over most of

the country being less than 600 mm.

Periodic droughts seriously affect

the main productive enterprises of livestock and agricultural
production.

There are limited mineral and natural gas reserves.

Groundwater and surface water resources are also limited.

The Jubba and

Shabeelle Rivers provide major sources of irrigation water, though that
resource is almost fully used in the Shabeelle valley.

Industrial, communications and service infrasturcture is poorly
developed and constrained by the shortage of investment funds, and the
limited availability of foreign exchange for imported raw materials,
equipment and spares.

The human resource base is lacking in industrial,

technical and administrative skills, and, despite the commendable
National Literacy Programme, it is estimated that the literacy rate is
only about 25% in the adult population (World Bank, 'Agricultural Sector
Review', Annex 4, 1981), and that the general level of formal education
is very low.

The productive potential of these resources will be heavily biased, in
the foreseeable future, towards food production and the output of
agro-based industries.

In common with many other developing countries,

therefore, Somalia must export livestock and agricultural products in
order to purchase the capital and consumer goods that it cannot produce
Itself, while developing certain agro-based industries for import
substitution.
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4.5.2

Production

Reflecting the poverty of the resource base, Somalia's Gross Domestic
Product (GDP) is low.

From 1970 to 1981, GDP grew in real terms at 3.5%

per year, keeping pace with population growth of about 3.1% per year
(MNP, 1983; MNP/CDS, 1985).

GDP growth since 1981 has been more rapid,

at up to 8.3%/year until 1984, since when the effects of the poor rains
in late 1983 and problems of foreign exchange availability in 1984 have
again reduced growth.

In 1983, GDP per head was about SoSh 3 350 at

current prices or US$197 at the official exchange rate of the time, and
declined further in 1984.

The agricultural sector contributes about 45-50% of the GDP; livestock
production comprises 70-75% of agricultural output, or about 35-40% of
total GDP. Growth in the livestock sector in the 1970s kept pace with
human population growth, while growth in the crop production sector
declined relative to the human population up to 1981 (MNP, 1983).
Increases in producer prices in 1980 and 1981 restored greater growth
and this has been further stimulated by price rises and the freeing of
crop produce markets in 1984. Overall, growth in the productive sectors
of the economy declined relative to the human population while growth in
the service sectors increased during the 1970s.

4.5.3

Exports

Table 10 shows the relative importance of Somalia's various exports.
The two main sources of foreign exchange are livestock and banana
exports, which, in 1983 accounted for some 86% of the total. Between
1977 and 1983 livestock increased in importance, accounting for 67% and
79% of total exports in those years respectively (Central Bank of
Somalia, 1983).

Bananas, on the other hand, decreased in importance,

accounting for 12% and 7% respectively.

However, in the wake of recent

price incentives banana cultivation has been increasing over the past
three or four years and this is already being reflected in increased
exports, though these fell again in 1984. The value of livestock
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exports fell between 1982 and 1983 due to the Saudi Arabian ban on the
Importation of Somali cattle, sheep and goats introduced during May
1983. The ban on small stock has since been lifted but that on cattle
remains and constitutes a serious loss of foreign exchange earnings.
Hides and skins constitute the third largest export earnings, at about
2-3% of the total. Total exports declined between 1982 and 1983, and
again in 1984.

TABLE 10

The FOB value of exports by commodity, 1977-1983, US$ million
(1)

US$ millions
Commodity
1982

1983

2.9

1 516.9
113.7
0.3
35.2
56.2
50.5
58.8
4.7

1 122.1
103.3
2.7
33.0
20.9
89.9
42.7
8.4

1 103.9

1 836.9

1 423.0

1977

1978

1979

1980

1981

Livestock
Banana
Meat (2)
Fish
Hides & skins
Myrrh
Oil (edible)
Other

299.5
53.1
32.1
21.1
23.6
11.6

570.4
59.0
0.7
4.3
29.7
14.8

474.1
73.2
7.3
2.7
56.4
21.0

639.5
51.2
6.5
1.6
41.8
21.9

1 000.9
39.6
2.6
9.6
18.5
28.8

7.9

10.2

32.7

32.7

Total

449.0

689.1

667.4

838.9

1. Source: Central Bank of Somalia, Economic Research and Statistics
Department, Annual Report and Statement of Accounts, 1983.
2. Mostly tinned products from the Kismaayo and Sopral (Muqdisho) meat
factories.

^•J«4

Imports and the Balance of Trade

Somalia's imports have increased rapidly in recent years, almost
doubling between 1978 and 1982 (MNP, 1983).

Consumer goods accounted

for 33% of total imports in 1982, and of these food was by far the most
important at 20% of total imports. Intermediate goods were the next
•Host important cateogry with 29%, followed by capital goods and mineral
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fuels with 24% and 14% respectively.

Close comparison of import and

export statistics is difficult due to the gross inconsistencies between
different sources. The main sources consistently show a large and
growing negative balance of trade. The recent performance of the Somali
economy is reviewed by the MNP (1984 and 1985) and in annual reports of
the Central Bank of Somalia.

4.5.5

The Agricultural Sector

The main cereal food crops grown in Somalia are maize and sorghum; a
small though increasing amount of rice is grown.

Cereal production is

closely dependent on weather conditions but total production may be
estimated at over 350 000 tonnes in reasonable years, with up to 500 000
tonnes in good years such as 1984, consisting of 40-70% maize with less
than 1% rice. Southern Somalia contributes virtually all the maize and
rice and up to 70% of the national sorghum production.

Home production

of cereals supplies about 60-75% of domestic demand, the remainder is
met by food aid and commercial imports. In recent years these have
contributed about 75% and 25% respectively of cereal import
requirements, (FEWS, 1984).

Sesame and groundnuts are the main oil seed crops, with annual
production of over 50 000 tonnes (about 90% sesame), supplying less than
half present needs. Most of the national sesame yield is produced in
southern Somalia.

The most significant commercial products of the irrigated areas of the
Shabeelle and Jubba valleys are bananas (for export), sugarcane (for
the substitution of sugar imports), and, less importantly, cotton (for
the import-substitution of cotton textiles).

Sugar production is based in two irrigated sugarcane estates, one at
Jawhar in the Shabeelle valley and the other at Mareerey in the Jubba
valley.

Since 1977 there has been an almost two-fold increase in the

area of sugar cultivation, from 7 000 to 11 000 ha. However, a serious
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decline in yields at Jawhar (to about 40 metric tons/ha) has meant that
cane production has increased by only some 40% over the same period.
The Mareerey estate started production in 1982 but will not reach full
capacity for several years. Total national sugar production remains at
about 30 000 tonnes and imports at 50 000 tonnes per year (IBRD, 1981).

4.5.6

The Livestock Sector

It is the livestock sector which contributes most to Somalia's GDP and
export earnings.

In recent years, before the Saudi Arabian import ban,

live animals, livestock products, meat and skins have constituted up to
90% of foreign exchange earnings. From the mid 1960s to the early 1980s
the real value of Somalia's livestock exports increased by some 50%
(Holtzmann, 1982).

At the peak, in 1982, total live animal exports were

157 000 cattle, 15 000 camels, 730 000 sheep and 720 000 goats. While
the small ruminants' share of export earnings has remained at about 70%
of the total over the period, the share from cattle has increased from
about 10% to about 25% as that of camels has declined.

(It should be

noted that live animal exports constitute less than one third of the
annual offtake of slaughter stock from the national herd, the remainder
being consumed locally.)

Livestock exports from southern Somalia constituted only about 15-20% of
total cattle exports and 25% of camel exports prior to the opening of
the deep water port in Muqdisho in 1979 and port improvements in
Kismaayo. From 1979, exports from southern ports increased
dramatically, especially for cattle, and by 1982 they contributed about
60% of the total cattle and 75% of camel exports, though still only 5%
of sheep and goat exports (Holtzman, 1982 and 1984).

In recent years, the main market for livestock exports has been Saudi
Arabia which has accounted for 90-95% of the total.

In 1983, following

he export ban, total cattle exports were only 40% of the average
'80-1982 levels.

In 1984, the ban on sheep and goat exports to Saudi

Arabia was lifted, but that on cattle is still in force.

In view of

vestock's importance to the economy as a whole, and the increasing
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importance of cattle in recent years, the Saudi ban will have grave
consequences for the Somali economy.

The Government is taking steps to

open up alternative export markets, for example the export of cattle to
Egypt, but it will be some years before the economy recovers from this
setback.

4.5.7

Economic and Development Policy Framework

The basic development objectives of the Government as stated in the
1982-1986 five year development plan are to raise the standard of
living, to provide employment opportunities, and to create a society
based on social justice with individual freedom (MNP, 1983).

In order

to achieve these objectives the Government is pursuing a programme aimed
at restoration of productive capacity and building the basis for
self-sustaining growth.

The Somali economy has been beset by a continuing refugee problem, food
shortages brought about by past droughts (the latest in 1973-74 and
1979/80) and the disruption of war (1977-78), a widening trade deficit,
and a deteriorating balance of payments. Although massive international
aid was forthcoming in 1975-77 as governments and foreign agencies
sought to mitigate the effects of the drought, these funds fell sharply
in the late 1970s. The government's credit position of US$15 m
vis-a-vis the banking system at the end of 1977 had shifted to a net
borrowing of over US$215 m two years later.

Inflation escalated from

12%, in the year up to the first quarter of 1978, to an annual rate in
excess of 80% in 1980. More recently, stricter monetary and fiscal
policies have been agreed with the IMF. From 1 July 1981, and running
for 12 months, IMF standby credit of SDR 43.1 m (US$ 46.5) was provided,
aimed at supporting the economic stabilisation programme introduced in
1980.

In line with IMF conditions, government has attacked public sector
inefficiency, especially the state trading agencies, and has tried to
encourage private enterprise.

Import monopolies held by state agencies
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have been phased out and letters of credit covering nearly all
commodities, except defence imports, have been made available to private
businessmen. A second standby credit of SDR60 m (US$64.7 m) was agreed
by the IMF in mid-1982, to run for 18 months. It will be used to
support the second phase of the economic stablisation programme.
Despite the partial success of the stabilisation programme, and a marked
reduction in Somalia's import bill in 1982, the government has not been
able to reduce its dependence on foreign aid.

Present economic policies include the liberalisation of the foreign
exchange market, the dismantling of price controls, the reduction of
trade restrictions, and the control of credit and monetary expansion.
In pursuit of these policies the prices of agricultural products have
been freed from state control, and a new foreign exchange system has
been introduced.

As of January 1985, exporters are allowed to retain

65% of export earnings in export-promoting accounts in foreign currency.
The funds in these accounts may be used to fund Imports or to be sold to
importers at a rate to be negotiated between buyer and seller. An
official rate of exchange will be applied to the surrendered portion of
foreign exchange earnings (35%), and it is intended that this rate and
the market rate should gradually move towards each other.

In the short to medium term, the Government's economic objectives are to
achieve a 4% p.a. rate of economic growth; a reduction of inflation from
92% in 1984 to 20% in 1985; and to reduce the overall deficit of the
balance of payments to about US$35 million in 1985.
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CHAPTER 5

PRESENT DEVELOPMENT ACTIVITIES AND SERVICES TO THE
AGRICULTURAL SECTOR

5.1

SECTORAL DEVELOPMENT PLANS

Sectoral plans for agricultural, livestock and rangeland development
have been presented as part of the 1982-1986 five year development plan
(MNP 1982), and in the 1984-1986 development strategy programme (MNP
1983).

In the agricultural sector, the main objectives are to

accelerate development programmes working towards the achievement of
self-sufficiency in food grains and a progressive decrease in imports of
these commodities.

The development programme emphasises measures to

extend the area under cultivation, under both irrigation and rainfed
farming, and measures to stabilise and increase the yields of food
grains through development of agricultural research, better distribution
of inputs, and Improved coverage of agricultural extension programmes.

The projects proposed to achieve these objectives cover a wide range of
activities. Including pre-investment activities to prepare for
implementation of the Bardheere dam, irrigation projects in the areas of
Balcad, Mogaambo, Fanoole, and Jannaale-Buulo Mareerta, as well as the
development of the Jubba sugar estate, all designed to bring additional
areas under irrigated agriculture.

The Bay Region Agricultural Project

will help to bring additional areas under rainfed farming and the
Agricultural Extension and Farm Management Training Project (AFMET) is
focussed on extension activities.

Institutional programmes to support

agricultural development include the strengthening of agricultural
research, improvement of seed production and development of bird and
insect pest control.

^he goal of the livestock sector is to increase production, which, as
grazing pressure on the national range increases, will have to be
achieved by the Introduction of more intensive livestock rearing
methods, Improvements to and protection of the rangelands, and better
animal health and breeding.

The sectoral strategy places major emphasis
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on range management, improved veterinary coverage, and research. The
specific objectives of the sector are to reduce wastage from disease
through livestock disease control, to improve the utilisation of
rangelands by providing additional water supplies and instituting
controlled management, and to initiate studies and research programmes
aimed at identifying more precisely techniques to arrest degradation and
increase the productivity of various range types. It is proposed to
develop intensive systems of dairy and beef production suitable for
areas of high potential, to increase the supply of animals of improved
breeds suitable for such systems, to improve the production of forage
for such systems, to improve the utilisation of crop and animal
by-products and to improve the output and quality of training and
eventual utilisation of technical staff.

In the forestry sector, the aim of the programme will be to increase
production, giving attention to the need for protecting the environment.
The plan includes several measures to combat desertification, such as
forestry development, village forestry programmes and sand dune
fixation.

Emphasis is also to be placed on fuelwood plantations.

As an indication of sectoral priorities in the allocation of public
investment. Table 11 shows that the agricultural sector's share of
public investment rose from 16% in 1975, to an average of 35% in the
three year plan period 1979-81, and is planned to rise to 36% in the
five year plan 1982-86. The share of public investment in the mining
and manufacturing sectors over the same period is expected to decline
from 34% to 9%, while that in the public utilities and transport
sectors, although variable, is likely to show little overall change.
The share allocated to the services sector has risen from 12% in 1975 to
19% over the 1982-86 plan period.

Within the agricultural sector, the

livestock sub-sector's share of investment has risen slightly but
remains low in relation to its contributions to GDP and foreign exchange
earnings.

There has been little change in the public investment

allocations to forestry and fisheries programmes.
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TABLE 11

Allocation of public investment resources by sector, 1975-86

Peroentageof holal public investment
Sector
1975 1976 1977 1978 1979 1980 1961 (1979-81) 1962 1983 1964 1985 1966 (1962-86
(RP)

("HP)

33 39
(7) (7)

35

51

36

36

(9)

(8) (12) (12) (13) (14)

(12)

Cnops

(8) (14) (17) (17) (11) (25) (19)

(22)

(39) (22) (12) (16) (19)

(19)

Ffcrestry

(1)
(2)

(1)

(-)
(3)

(1)
(4)

Ag-icullure

16

21

27

26

18

Livestock

(5)

(5)

(5)

(4)

(5)

Fisheries

(1)
(4)

(-) (-) (-)

(-)

(1)

(1)
(4)

(2)

(1) (13)

34

23

28

34

27

26

38

44

31

32

43

12

12

14

8

12

40

30

33

(2)

(2)

(4)

(1)
(3)

(4)

(4)

(1)
(3)

11

18

9

13

9

8

8

9

29

39

29

24

34

42

37

35

36

12

11

18

16

13

19

22

21

19

Mining &
Nfenufacturing

Publ ic Uti 1 i t i e s &
Transport

Services

Sounces: Denfelopnrent StrartBg/ and Rjbl ic Investment Pro. ratine 1981-1985; Ministry o f Nefticnal
Plenning, 1983
Agricultura

5.2

Sectcr Ffevlew; lERD, 1981

SERVICES TO THE AGRICULTURAL AND LIVESTOCK SECTORS

Within the agricultural and livestock sectors. Government administration
and services are provided at central, regional and district levels by
the Ministry of Agriculture (MOA), Ministry of Livestock, Forestry and
Range (MLFR), and by various parastatal agencies within these
ministries.

In addition, other ministries are involved in rural

development, such as the Ministry of Local Government and Rural
Development, and the Ministry of Minerals and Water Resources. The
Ministry of Industry is responsible for agro-industrial development,
including the sugar and cotton production and processing industries,
tomato paste packing and fruit processing (at Afgooye), milk collection
and processing, and meat packing.

The Ministry of Trade and Commerce is

responsible for hides and skins processing and export through the Hides
and Skins Authority (HSA).

Services to the agricultural, livestock and

agro-industrial sectors in the late 1970s were reviewed in detail in the
IBRD Agricultural Sector Review, IBRD (1981).

The following sections

describe some of the present services which are relevant to land
resource appraisal and development planning.
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5.2.1

Ministry of Agriculture

The MOA provides services to crop producers, coordinates the activities
of other institutions and parastals in the sector and is also directly
involved in agricultural production through state farms. Services to
crop producers include research, extension, pest and disease control,
cooperative development, irrigation development advisory services, seed
production, and input supplies. These services may be supplied from the
central ministry or through the regional and district agricultural
offices.

In addition, the MOA is responsible, through the Department of

Land and Water, for land tenure registration, hydrological data
collection and analysis and control of river water use (mainly in the
Shabeelle River), and irrigation development planning and coordination.
The MOA also operates a meteorological recording network and data
collection service and a food production prognosis unit (the Food Early
Warning System Department, FEWSD).
Within southern Somalia, agricultural research services are centred on
the Central Agricultural Research Station (CARS) at Afgooye, with substations at Bonkay in Bay Region and Jilib. Research activities have
been reviewed by ISNAR (1983) and in annual reports of CARS.

Research

activities are now supported by a UNDP/FAO programme 'Strengthening of
Agricultural Research'.
food and oil crops.

Major activities have so far concentrated on

Small forage and agricultural systems components

have recently commenced.

5.2.2

The Ministry of Livestock, Forestry and Range

The Ministry of Livestock, Forestry and Range (MLFR) is represented by
veterinary officers at regional and district level, their numbers and
specialities depending to a large extent on local requirements. At
headquarters level the MLFR has three operational departments. The
Department of Animal Health is the largest, and is responsible for
disease control, the treatment and movement of animals, meat inspection,
the diagnosis and investigation of diseases, and the production and
distribution of drugs and vaccines for veterinary use. The Department
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controls veterinary investigation laboratories at Hargeisa and Kismaayo,
and the Serum and Vaccine Institute and Central Veterinary Investigation
Laboratory in Muqdisho.

The Animal Production Department runs dairy production and breeding
operations at Afgooye and Qoryooley Dairy farms, the AI centre at
Afgooye, several egg and poultry farms, and a hatchery and feed mill
near Muqdisho.
The Department of Planning, Training and Research is responsible for the
coordination of sectoral planning. Livestock research activities in
southern Somalia are currently limited by the lack of stations,
facilities, staff and defined research objectives.

Some research is

carried out on a small scale by the National University Faculty of
Veterinary Medicine and Animal Production and by the Somali Academy of
Sciences and Arts (mainly on camels).

Systems research and breed

development work was planned for the dairy farms and AI centre but has
yet to be implemented.

ISNAR (1983) reviewed the current facilities and

activities.

5.2.2.1 Field services

The distribution and location of the present field veterinary services
in the NTTCP/LUS project area is illustrated in Map 3.

The map shows

the locations of facilities such as clinics at regional and district
headquarters, dips and crushes, and veterinary outstation posts. Most
of the outstations have no facilities, transport or equipment and are
staffed by one junior veterinary assistant. Annex 3 presents a list of
the veterinary facilities and the Identification of the veterinary outstations in each district.
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5.2.3

Other Services

Apart from the local government and ministry structures, there are also
a number of parastatal agencies involved in the agricultural and
livestock sectors.

In the agricultural sector, marketing and input supply services are
provided by the Agricultural Development Corporation (ADC) and by the
National Banana Board (NBB).

The ADC had a monopoly of grain marketing

in Somalia until 1984 when the Government allowed market forces to
determine the prices of food grains. While it is not known just how
ADC's marketing operations will develop in the near future, it is
thought that it will concentrate on purchases from state farms, and the
creation of national grain reserves. Meanwhile it has recently taken
over the function of input supply to small farmers.

The National Banana Board is responsible for control of the marketing
and export of bananas.

Its main function is to coordinate production

quotas with the availability of shipping, though it has moved into
banana production in recent years and owns and operates a number of
estates and packing stations.

It also supplies some inputs to banana

producers.

Extension services to the agricultural industry, and some input
supplies, are provided by the Agricultural Extension and Farm Management
Training Project (AFMET).

This project was formed in 1980 to take over

and strengthen the field extension services of the MOA.

The project

operates through the Regional and District Agricultural Offices. AFMET
also provides extension officer and farm management training services.
AFMET has investigated the possibilities for the promotion of draught
animal use in the farming system but does not otherwise include
livestock production in its activities.

Agricultural machinery hire services are provided by the Farm Machinery
and Agricultural Services Organisation (ONAT).
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ONAT formerly operated

the input and seed supply services subsequently undertaken by AFMET and
now by ADC, but is now responsible solely for mechanical services for
land clearing, earth moving, field preparation and ploughing.

In

southern Somalia it operates from depots at Muqdisho, Jawhar, Balcad,
Afgooye, Shalaamboot, Qoryooley, Jamaame, Jilib, Bu'aale, Bardheere and
Baydoa.

Several agencies are involved in agricultural settlement planning and
implementation, including the Agricultural Crash Programme (ACP) and the
Settlement Development Agency (SDA).

The ACP was established in 1972

and was conceived to develop and offer job opportunities and training in
mechanical and agricultural skills. Presently it consists of seven
mechanised large-scale state farms employing volunteers who, in exchange
for work, receive free food, lodging, clothing and training plus a small
daily wage, through the World Food Programme scheme.

Six of the farms

are on irrigated areas in southern Somalia, at Beledweyne, Afgooye,
Shalaamboot, Jannaale, Haaway and Jilib.

The SDA was established under the Ministry of Agriculture and is now
controlled by the Bureau of the Somali Revolutionary Socialist Party for
Resettlement Agency and Crash Programmes. The SDA developed three large
agricultural settlements at Soblaale, Kurtunwaarey and Dujuuma, and
various fishing communities along the coast, in order to support and
settle nomads who had lost their livelihood during the 1974/5 drought.
These settlements are reviewed in Section 5.3.1.

The National Refugee Commission (NRC) is also responsible for some
settlement activities, especially since the adoption in 1983 of the
policy for resettling the refugees still in refugee camps. The
agricultural unit of the NRC is responsible for agricultural development
and production on NRC refugee camp farms.

Services to the livestock sector are currently provided only by the
MLFR.

MLFR has a state monopoly on the supply of drugs and medicines to

livestock owners, though proposals to increase and free these supplies
are currently under consideration (in conjunction with a USAID programme
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of support to livestock marketing and health).

Livestock marketing,

however, is largely in private hands, though export is regulated by
Government. MLFR operates health control at quarantine grounds for the
major export ports and has provided improved stock holding facilities at
these ports. Further improvements to these facilities are planned under
a MLFR/USAID programme. The operation of the stock marketing system is
reviewed by Holtzman (1982 and 1984).

An agency of the MLFR, the

Livestock Development Agency (LDA) was formerly involved in livestock
marketing and export, and was also responsible for holding ground
operation. These functions have now devolved to MLFR, NRA and private
traders, though the LDA still purchases stock for the Kismaayo meat
factory and other Government intitutions.

Rangeland, forestry and wildlife programmes are administrered by the
National Range Agency (NRA).

The NRA was established as a semi-

autonomous project under the MLFR in 1976 and has four operational
departments responsible for range and environment, training and
planning, forestry, and wildlife. The Agency has arranged for surveys
of the northern, central and southern rangelands, and has subsequently
started to administer range management projects in the northern and
central rangeland areas. NRA has regional and district offices
throughout southern Somalia, with responsibilities for range reserves,
and for forestry nurseries and planting programmes. The NRA is also
responsible for rangeland management of the holding grounds and
quarantine stations at Laheley and War Maxan. The range reserves
presently maintained by the district NRA offices are remnants of those
established through the late 1970s after the commissioning of the NRA,
and with WFP assistance. The objectives of these reserves were to
protect areas from grazing during the rains in order to accumulate a dry
season grazing reserve and to improve the range vegetation. Famine
reserves were also designated for complete closure until periods of
drought. The effectiveness of these reserves is low due to
inappropriate siting and the difficulties of policing and management.
The approximate locations of some reserves within the NTTCP/LUS area are
shown on Map 3. Other reserves are listed in Annex 3 for each
district.
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The NRA is also responsible for some stock water development programmes,
though the development of water resources is principally the
responsibility of the Water Development Agency (WDA).

The WDA is

established as an autonomous body under the Ministry of Mineral and
Water resources. It operates according to policy decisions of the
National Water Board which consists of the Ministry of Mineral and Water
Resources, the Ministry of Livestock Forestry and Range, the Ministry of
Local Government and Rural Development, and the general managers of the
Water Development Agency and the National Range Agency.

At local level

it is responsible for operating and maintaining many pumped wells and
boreholes.

In the trans-Jubba area, the Trans Jubba Livestock Project

also maintains some water sources (mainly pumped bore holes) established
during implementation of the project in the late 1970s.

5.3

EXISTING AND PROPOSED AGRICULTURAL AND LIVESTOCK PROJECTS

This section summarises the major existing projects and some of the
recently proposed developments involving land use in the NTTCP/LUS
project area, primarily in the Shabeelle and Jubba valleys.

It is

difficult to provide a fully comprehensive review of present activities
and proposals, especially regarding private sector development.

Also, a

great variety of Ministries and Agencies are involved in project
preparation; many project proposals do not attract funding for
implementation, others have commenced implementation but have
subsequently been interrupted, changed or terminated.

The present

summary is therefore confined to public sector or joint venture
activities that have important implications for land use and
development.

Further studies of present developments are currently

being made in the Jubba Valley as part of the Ministry of Jubba Valley
Development/USAID/GTZ programmes and in the Shabeelle Valley as part of
the MOA/GTZ Shabeelle Water Master Plan programme. Preliminary reviews
of developments in the NTTCP/LUS project area were previously made by
Errington (1983).

Earlier reviews of agricultural and settlement

projects have been made by HTS/MMP (1979) for the Shabeelle Valley, by
Impresit (1979) in the Jubba Valley, by FAG (1981) for tsetse affected
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areas and by IBRD (1981) for all agricultural and livestock development
programmes.

Reviews of the implementation of Government projects are

included in annual reports on the performance of the Somali economy
produced by the MNP (MNP 1984, 1985).

5.3.1

Agricultural Development Projects

Map 3 shows the locations of existing and some proposed development
projects.

5.3.1.1

The Shabeelle Valley

At Duduble a 16 km flood relief channel capable of taking 50 cumecs is
under construction on the right bank of the Shabeelle River.

It is

proposed to link the channel to a 4 000 ha offstream storage reservoir
in the near future, possibly with the assistance of the German
Government.

The purpose of the scheme is to protect downstream

cultivation and settlement from flood damage.

The Baarow Weyne State Farm, just north of Jawhar, grows rice (recently.
Variety IR22) on over 300 ha, and a small area of red beans. The
project was initiated by Government in 1979 and is being developed by
the MOA with Chinese Technical Assistance. Development of the project
is continuing and may expand to 1 000 ha in the future.

The Jawhar Sugar Estate comprises 9 500 ha, 4 800 ha of which were under
sugarcane in 1983. The estate has become increasingly affected by
salinity and water management problems in recent years, causing a marked
drop in sugar production.

In 1983, sugar production was only 2 500

tonnes, despite a factory capacity of 40 000 tons per annum.
Reclamation and development work proposed by MMP (1978) has yet to be
implemented.
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Immediately to the south of the Jawhar Sugar Estate, and also on the
left bank, of the Shabeelle, lies the recently completed Jawhar offstream storage reservoir, capable of storing 205 mem on an 11 000 ha
site.

The purpose of the reservoir is to store peak flood flows for

subsequent release back into the Jawhar Sugar Estate, and into the river
for downstream irrigation.

The reservoir is fed from the Sabbuun barage

upstream of Jawhar.

The Balcad flood irrigation scheme was designed as a smallholder
settlement scheme for some 1 160 small farmers on a 10 000 ha site on
the right bank of the Shabeelle River.

However, the project has been

operating since 1973 as a state farm under controlled irrigation.

The

farm is integrated with the local textile mill (Somaltex), and it
produces mainly sesame, maize and cotton, with some beans and
vegetables.

In 1983, 1 040 ha was cropped, and it is planned to achieve

5 000 ha under a second phase of development.

At Laba Garas, near Wanlaweyn, there is a government beans and oilseeds
production station on a cleared site of 600 ha. Rainfed cultivation of
beans and oilseeds is currently being carried out on 300 ha.

In the immediate vicinity of Afgooye the Central Agricultural Research
Station commands an area of 400 ha, of which 80 ha have been developed
for research trials. There is also a 200 ha Seed Multiplication Centre
at Afgooye, and a small university farm which is used for research
purposes.

The Afgooye-Moordiinle irrigation scheme was designed as a controlled
irrigation scheme for 750 families. Of the gross scheme area of
3 800 ha, it was originally proposed that some 3 075 would be
cultivable with approximately 4 500 ha cropped each year. A two-year
rotation of groundnuts (gu'), cotton (dayr), fallow (gu') and upland
rice (dayr) was proposed.

The project was started in 1972 but by 1979

was still only half developed, and by 1982 only 100 ha remained
irrigated.

The project has been under redevelopment since 1983 by an
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Egyptian technical assistance team, and in the 1984 season produced 620
ha of maize.
The GISOMA project proposed for an area downstream of Afgooye-Moordiinle
(as described by Errington, 1983) has not been implemented.

Studies undertaken by Sir M MacDonald & Partners (MMP, 1978) provided a
master plan for the rehabilitation of 54 180 ha of irrigation in the
Jannaale-Buulo Mareerta area (67 400 ha gross). MMP identified nine
existing development schemes in the area, and made proposals for their
rehabilitation and/or expansion. These proposals were linked to
existing project areas, including that of Qoryooley (5 280 ha), in order
to facilitate phased funding of the rehabilitation of the whole area.
An agreement has been made with the ADB for the funding of the first
phase of the Qoryooley Project, covering the rehabilitation and
development of 2 330 ha, and implementation was due to begin in late
1984.

The project aims to promote a cropping intensity of 200% on

tenanted farms of up to 2 ha, and it is intended that the cropped area
should be divided equally between cash and subsistence crops.

Also in the Jannaale-Buulo Mareerta area, a grapefruit plantation
project, funded by EDF, has recently been started between Golweyne and
Buulo Mareerta.

Grapefruit production is planned on 1 845 ha (gross) of

irrigated land, and at present 185 ha has been planted and is being
intercropped with maize. The full project specification includes
provision of a farm centre with houses, offices, hospital and
workshops.

To the west of the grapefruit plantation project is the Libsoma project,
where 76 ha out of a planned total of 400 ha have been planted to
bananas, while to the East the Agro-Industrial Trading Company (AITCO)
has 1 200 ha of irrigated land on which it is considering the production
of irrigated forage for use as fodder on its proposed livestock
finishing ranch. At present the land is cropped with field crops and
bananas.
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Downstream, in the lower Shabeelle area, are the major areas of refugee
settlement.

The settlement schemes of Kurtunwaarey and Soblaale were

established by the SDA on the left bank of the Shabeelle River in the
aftermath of the 1973-74 drought, with the objective of accommodating
about 60 000 drought victims. Each scheme was originally intended to
operate on 18 000 ha of irrigated land, but this target was reduced in
1982 to 3 000 ha of irrigation and 3 000 ha of rainfed land because of
seasonal water deficiencies in the Shabeelle River.

The present

situation is that there are only 1 200 ha of irrigated and 900 ha of
rainfed cultivation at Kurtunwaarey, and 1 000 ha and 900 ha
respectively at Soblaale, and both schemes have populations of
approximately 16 000. A new barrage was completed in 1984 at Garowle,
just downstream of the main Kurtunwaarey settlement. This barrage will
be used to regulate the availability of irrigation water to the
Kurtunwaarey site, though it will not enable as much expansion of
irrigation as originally intended.

Both the irrigated and rainfed farming systems at Kurtunwaarey and
Soblaale are large-scale and highly mechanised.

Cultivation is carried

out on long strips 100 metres wide, separated by 33 metre strips of
bushland used by the settlers for wood gathering and grazing.

On the

900 ha of dryland cultivation, clearing, land preparation, planting, and
the application of insecticides and herbicides is mechanised and is
under the direct control of project management.

The settler families

are allocated 12 ha blocks of land (3 ha of bushland and 9 ha of
cultivated land) and are responsible for weeding, crop security, harvest
and post-harvest operations on their block. The harvest Is owned by the
settlers, who make a payment in kind to the project to cover overhead
expenses.

A similar scheme operates on the irrigated land, though in

this case the settlers are allocated up to 1 ha of irrigated land and
they also carry out the planting operations (except for rice).
Numerous problems were encountered in the establishment and running of
the drought victim settlement schemes, which consequently are much
smaller and have far fewer settlers than originally planned.

Inadequate

basic resource surveys and poor technical and organisational design have
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caused significant wastage of investment.

The major failings included

lack, of drainage, poor construction of irrigation structures, inadequate
land levelling, lack of water gauges and sedimentation tanks,
insufficient pumping capacity, and poor system maintenance, leading to
heavy siltation and erosion of the canal system.

The initial

organisation of the schemes as state farms, using the settlers as
labourers had to be abandoned in 1981 in the face of low labour
productivity, widespread absenteeism and general lack of commitment.
The present tenancy arrangements have been more successful in promoting
production as they provide a better incentive structure. The
agricultural programme has led to the development of a mechanised
ralnfed farming system which shows promise for extension to further
settlement projects, although the long term performance and effects on
the land resource remain to be assessed.

It is now intended, with World Bank support, to develop further schemes
based on the ralnfed settlement and farming systems developed at
Kurtunwaarey and Soblaale. Up to 20 sites, covering a maximum total of
35 300 ha, are proposed in the lower Shabeelle area and between 2 and 10
sites of approximately 2 000 ha each are currently being sought. In
addition a similar development is proposed by NRC at Farjaano, where
16 000 ha has been surveyed, and 11 460 ha identified as moderately
suitable for the development of ralnfed agriculture.

It should be

noted, however that this proposal envisages the settlement of 3 000
families at Farjaano, whereas the 11 460 ha of ralnfed land available
could only reliably support about one third of this population under the
Kurtunwaarey/Soblaale ralnfed farming system.

The NRC has already established a number of refugee camps in the
Shabeelle and Jubba River valleys, including 12 near Luuq, and 4 each at
Jalalaqsl and Qoryooley.

Small-scale pump irrigation schemes have been

Introduced at most of the camps, and some rainfed agriculture is also
practiced.

The original purpose of the camp farms was to provide the

refugees with training in agricultural techniques, and a cooperative
system of production was adopted.

This arrangement did not however,

promote a sufficient level of commitment on the part of the refugees.
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and in 1981 land was allocated to families on an individual basis. One
problem faced by the camps, and particularly so since the decision in
1983 to allow refugees the option of settling in Somalia, is that the
land currently allocated to refugee settlement, while sufficient for the
purpose of training refugees in agricultural techniques, is quite
inadequate for their long-term support. For example, the 320 ha
irrigation scheme recently started at Qoryooley cannot possibly support
the 2 600 families allocated to it. This problem has been recognised by
Government and attempts are now being made to identify suitable areas in
the lower Shabeelle valley for more settlement schemes.

Downstream of Soblaale, at Haaway, a 500 ha irrigated rice farm exists,
developed in the mid 1970s as part of the Agricultural Crash Programme.

At Homboy, in the lowest reaches of the Shabeelle River, a 15 500 ha
irrigated and rainfed settlement scheme has been proposed (HTS 1980).
Funding has not yet been obtained.

Approximately 8 850 ha (net) is

intended for irrigation, and 2 675 ha (net) for rainfed agriculture.
The main participants in the scheme were originally intended to be
displaced nomads from the failed settlement scheme at Dujuuma.

5.3.1.2

The Jubba Valley

The Mogaambo Irrigation Project funded by the Kuwait Fund and the
Federal Republic of Germany, lies to the south of the Jubba Sugar
Project, on the right bank of the Jubba River.

It consists of a gross

area of 8 000 ha, of which it is intended, eventually, to irrigate
6 400 ha (MMP, 1979).

Developments have already started under phase 1

of the project, and 2 210 ha are being cleared for cultivation of rice.
Experiments on sprinkler irrigation of cotton are being conducted on
160 ha.

The Jubba Sugar Project is situated on the right bank of the Jubba River
at Mareerey, and the estate will, when fully developed, consist of
7 700 ha of irrigated cane. Production started in 1981/2 and 4 280 ha
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of sugarcane were cultivated in 1983. The factory, with a capacity of
70 000 tonnes/year, was opened in 1982.

Feasibility studies for the Fanoole Irrigation Project (formerly the
Qalaaliyow State Farm) in the lower Jubba valley were first carried out
by the Soviet government in the early 1970s and construction of the
headworks of the Fanoole barrage began in 1975 but ceased in 1977. Work
recommenced in 1983 with technical assistance from the Peoples Republic
of China, and, in addition to the planned 8 200 ha of the farm itself,
the main canal will be capable of supporting a further 26 800 ha of
irrigation (possibly at the Homboy settlement scheme, by extending the
existing canal).

Of the presently planned 8 200 ha of irrigated land,

2 500 ha have been cleared and 630 ha cropped (1983), and it is planned
to practice rainfed agriculture on a further 1 900 ha.

The irrigated

crops will be a rotation of rice, beans and Crotelaria green manure,
with two crops of rice a year.

At Dujuuma is the site of the now defunct Dujuuma Settlement Scheme,
originally intended to support 60 000 victims of the 1973/74 drought.
The scheme failed due to soil fertility problems (HTS, 1977) and is now
the site of a much smaller 400 ha cooperative farm.

Proposals for

resettlement of these refugees were made by HTS (1978), including the
Homboy area in the lower Shabeelle and 5 other small areas in the Jubba
Valley.

At Saakow, a gross area of 30 200 ha has been identified for the
production of rice, cotton, oilseeds and sorghum on a net irrigated area
of 24 585 ha MMP (1977).

Irrigation would be by gravity feed via two

channels running from a barrage to be constructed across the Jubba River
upstream of the project area.

Some problems are anticipated with soil

salinity and alkalinity.

Studies carried out by II Nuovo Castoro in 1978 predicted a low economic
return to the project (IRR = 6%). At present a EEC/GOS funded pilot
irrigated farm is being operated on 60 ha on the left bank, using a pump
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system.

Funding for the remainder of the scheme has yet to be agreed,

and is dependent on decisions on the Baardheere dam project.

The Baardheere dam is intended to be the lynch pin of a large project
complex in the Jubba Valley, including large-scale irrigation, a cement
factory and a power station.

It is the Government's intention that

eventually the dam should provide irrigation on upto 223 500 ha of
potentially irrigable land.

However, a feasibility study carried out by

Impresit in 1979 predicted an economic rate of return (IRR) of only 5%
and very high development costs. Moreover, the high degree of
mechanisation required would expose the project to the shortages of
inputs, spare parts, fuel and skilled labour already constraining many
projects.

Progress on irrigation development is now to await the results of land
use, land capability and water quality studies currently being funded by
USAID between Baardheere and Jilib (1984-1986).

An environmental impact

evaluation has also been initiated by USAID to be conducted in 1985-87
with the aim of recommending measures for mitigating possible adverse
effects and for monitoring environmental, social and land use
parameters.

Throughout this period the GTZ planning advisory project

will be working with MJVD to prepare a Jubba Valley Master Plan for
control of water use and irrigation development.

Meanwhile, the final design for the cement factory has been completed
and engineering designs for the dam, hydropower complex and transmission
line are currently being undertaken by Electroconsult of Italy in
conjunction with the MJVD and the EEC. The possibility of dam
construction in two phases has been floated, with an initial low dam for
irrigation and flood control only, to be raised at a later date when the
hydroelectric component would be added.

Clearly what is really required

at this stage is an integrated feasibility study covering every
projected component so as to optimise the timing, sizing and design of
all structures as well as the capacity of the reservoir itself.
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It is unlikely that agreement on the design and funding of such a large
programme will be forthcoming until the early 1990s. Even given the
highly optimistic rate of irrigation development proposed, of 7 000 ha
annually, the full 210 000 ha of new irrigation could not be developed
until 30 years after project inception. A more realistic target,
however, might be between 20 000 and 40 000 ha in the first 20 years.
In any event, it will be the next century before Baardheere Dam is like
to come fully into service.

In the meantime, the MJVD has proposed

pre-feasibility studies for providing interim storage to cover the
short- term dry season water requirements for both new and existing
irrigation until such time as the Baardheere Dam becomes fully
functional.

These studies will consider:- a low dam at Saakow;

off-stream storage south of Fanoole barrage on the right bank of the
Jubba; and raising the Fanoole barrage.

In addition to the above projects located in the Shabeelle and Jubba
Valleys, is the Bay Region Agricultural Development Project, situated in
the interriverine area.

Implementation of this project commenced in

1981 with a planned project life of 6 years. The first 3 years were to
be concerned with information gathering and infrastructure development,
while the remainder of the project period will concentrate on the
implementation of a regional agricultural development Master Plan for
the area. Project objectives include increasing crop and livestock
production in Bay Region, improving potable water supply, upgrading the
road network, and supporting the development of an integrated permanent
and non-exploitative farming system.

Total project costs are US$45

million and the funding agencies are ADF, IDA, USAID, IFAD and the World
Bank.

5.3.2

Livestock Development Projects
Planned government expenditure on livestock development

projects in the 1982-86 plan period and some features of the projects,
are described in the public Investment review (MNP, 1983).

Reviews of

the programmes in previous plan periods were presented by IBRD (1981)
and Wilby (1981).
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Present Government programmes in southern Somalia are in the fields of
animal health, animal production, range development, livestock marketing
and livestock infrastructure development. The animal health programme
includes the Veterinary Services Project, supported by FAO/UNDP, which
provides central animal health services based on the Serum and Vaccine
Institute in Muqdisho.

The Institute provides diagnostic services and

produces vaccines against common livestock and poultry diseases.
Vaccine production potentially covers rinderpest, haemorrhagic
septicaemia, blackquarter, bovine paratyphoid, CBPP, CCPP, Newcastle
disease, fowl pox, enterotoxaemia of sheep, and fowl typhoid.

FAO/UNDP

have also assisted in the provision of vaccines for the recently renewed
rinderpest vaccination campaigns.

The Veterinary Field Services project, supported by GTZ and the
Government of Italy,

covers field diagnosis of animal diseases and the

sale and administration of drugs and vaccines. Government of Italy
assistance centred in 1983-84 chiefly on the replacement and running of
equipment and vehicles originally supplied for the JP 15 rinderpest
control project of the 1960's, upon which the current field services
still rely heavily.

GTZ assistance in veterinary services is currently

centred on Hiiraan Region, where a complete regional service from
diagnosis to field services and is being implemented, initially over the
period 1983-86.

Other animal health programmes include the rehabilitation and improved
maintenance of the export quarantine grounds now at War Maxan and
Laheley, and the implementation of the routine annual vaccination
campaigns. A US$11.5 million USAID programme to support export
marketing and health is also planned for the period late 1984 to 1988,
to Include the privatisation of drug and medicine supplies, quarantine
facility improvement and management, the development of private sector
services to the marketing system (mainly stock trucking and forage
provision), and studies of the further necessary improvements to
marketing and health services. Animal health service improvement is
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also a component of the Bay Region Agricultural Development Project and
the Central Rangelands Development Project.

Animal production projects are limited to the MLFR programme. Aside
from various poultry and feedmill projects in or close to Muqdisho and
Afgooye, these include the dairy farms at Afgooye and Qoryooley and the
AI centre at Afgooye. The Afgooye Dairy Farm was commenced in the early
1960s and now occupies 1 200 ha, with 600 ha of potentially irrigable
land.

The farm stocks Somali zebus (mainly the Dawara breed), Sahiwals,

Friesians and crosses of these with other breeds from semen supplied by
the AI centre. The present operation of the farm is restricted by the
lack of funding for land development, maintenance and management.

The Qoryooley Dairy Farm was commenced in 1978. It is based on 106 ha
of irrigable land and is stocked with cattle from the Afgooye herd.
This farm could also be developed into a useful forage and dairy
production research and demonstration unit.

The AI centre was established in 1976 on a 50 ha site alongside the
Afgooye Dairy Farm.

It was developed with USAID technical advisory

support from 1978 to 1982 to provide fresh semen from bulls maintained
on the station and deep frozen imported semen. AI services are
currently supplied to the Afgooye and Qoryooley MLFR dairy farms, to the
two Muqdisho municipal dairy farms, and to private stock owners in the
vicinity of these centres and in the Marka/Shalaamboot area. The unit
currently stocks imported semen from Friesian, Sahlwal, Jersey, Brown
Swiss and Modicana bulls, and in conjunction with the Afgooye Dairy Farm
is producing crossbred heifers for sale to farmers (target 50 heifers/
year).

The centre has provided between 500-1 000 inseminations per year

in recent years.

Other MLFR livestock production projects include two joint venture
programmes with Romania and Iraq in the Middle Shabeelle, Romsoma and
Iraqsoma. Romsoma was planned as an integrated feedlot project
(Romagrimex, 1981), covering some 5 650 ha on the right bank of the
Shabeelle River upstream of Balcad.
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It was planned to be based on

5 000 ha of irrigated fodder crops, with a broiler and egg production
unit and a feedmlll. At full development, the complex is planned to
produce 20 000 fat cattle, 90 000 fat sheep, 2.5 million broilers and 30
million eggs annually.

Implementation commenced in 1980 and has so far

been confined to land clearance and irrigation development. The
livestock production output goals are probably unrealistic and
unattainable.

Immediately to the south of Romsoma is an area of 9 170 ha, designated
for a similar project and intended for joint-funding by Iraq and the
Government of Somalia.

Implementation of the project awaits final

agreement on funding.

Rangeland development programmes currently being undertaken in parts of
southern Somalia include the Central Rangelands Development Project
(CRDP) and the FAO/UNCDF supported Rural Reservoir Rehabilitiation
Programme.

Implementation of the CRDP began in 1981, following rangeland surveys in
1979 (RMR, 1980).

The US$50 million project is jointly financed by the

World Bank, USAID, the World Food Programme, and the German and Somali
Governments, with the principal objective of improving the sustainable
animal production of Mudug, Galgudud and Hiiraan Regions.

In order to achieve this, project operations were originally focussed on
five main activities: resting and reserving large areas of range;
surveying and assessing the basic range resource; provision and
maintenance of additional livestock watering points; the improvement of
veterinary services; and the rehabilitation of limited areas of range.
Initially it was intended that 30% of the rangeland should be divided
into management units (reserves).

Three basic types of range management

were envisaged:- rotational, seasonal and famine/emergency.

Range

associations would be formed for each of the reserves, and would
implement the project's range management plan, with guidance and support
from the CRDP and the NRA.
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A significant amount of technical and sociological research has been
carried out by the project in order to define range management plans
that are acceptable to the CROP, the NRA and the pastoralists, and to
decide on the most appropriate form of institution-building for the
range associations. Grazing reserves are now defined in terms of
traditionally recognised grazing areas (degaan), and two of these now
have fully constituted grazing associations operating range management
plans. A further five grazing associations have been formed, with
elected committees and are awaiting agreement on range management plans
for their reserves.

In order to make acceptable to pastoralists the requirement of resting
significant parts of their reserves, and to maintain their commitment to
the range management plans, the project promotes highly visible
development activities valued by the association members. These include
provision of watering points, improved veterinary care, access roads,
and food and shelter for association members assigned to guarding the
rested areas. It is central to the philosophy of the project that there
should be constant consultation with the grazing associations regarding
all matters of range management policy and planning, because in the
final analysis these depend on the assent of the association members.
The experience of this programme is of vital interest to the development
of similar approaches in the southern rangelands.

The programme to rehabilitate government wars is focussed on the large
reservoirs built by the EEC project in the early 1970s in the interriverine area (as mapped on Map 3 and identified in Annex 4).

The

project aims to rehabilitate the water collection and storage works in
33 of the 40 original wars, and to develop a maintenance capability
within the NRA.

It is also proposed to introduce a follow-up FAO/UNDP

programme to develop livestock production support services in the areas
served by these wars.

Initially, these services will be developed in 3
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pilot areas based on rehabilitated wars.

Surveys are currently being

undertaken to design and locate these pilot programmes.

A former livestock project with considerable impact in southern Somalia
was the Trans-Jubba Livestock Project. Originally this project was
proposed to cover all aspects of livestock development in the areas to
the west of the Jubba River. The programme included animal health and
rangeland development programmes, but a major component was the
development of a market network and export facilities, and the purchase
and export trading of livestock and meat products.

In addition,

ranching, feedlot finishing, and irrigated forage production enterprises
were initiated.

Poor project design, inadequate integration with the

existing livestock production and marketing systems, and poor management
led to the closure of the programme in 1981. Some facilities remain,
however, including the 1 200 ha MLFR irrigated farm at Mashaaga in the
lower Jubba.

Some stock water facilities, mainly pumped boreholes in

the Afmadow/Bilis QooqaaniCaga Libaax area, also remain, though many are
in disrepair.

Also in the lower Jubba area is the 20 000 ha Jilib holding ground.
This was originally developed as part of the EEC interriverine project
in the early 1970s.

It is now unused and bush encroachment has

recovered the cleared areas. MLFR have proposals to reestablish this
holding ground but these have yet to be implemented.

One large scale private livestock production development is mapped on
Map 3, the AITCO proposed ranch and livestock finishing enterprise near
Kurtunwaarey.

This development is not expected to proceed in its

present form.

The proposed 20 000 ha ranch location would require

access to land already occupied by private farms and would potentially
obstruct the major stock routes moving south through the lower Shabeelle
coastal plains. The economic returns from livestock ranching and
finishing enterprises are also highly uncertain in present
circumstances.
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5.3.3

Forestry Projects

Forestry development programmes are coordinated and administered through
the NRA Forestry Department. Regional and district programmes are
operated through local NRA offices, mainly concerned with forest nursery
development and a few small-scale village planting programmes. The
location of forestry nurseries in the NTTCP/LUS project area is shown in
Map 3.
Most forestry development initiatives in southern Somalia are donor
funded programmes coordinated through the NRA.

These include sand dune

fixation programmes, fuelwood plantation development, forest nursery
development and forestry training (the latter at the Afgooye Forestry
and Wildlife Training Centre).

Sand dune stabilisation programmes are

promoted through UNSO in the Marka/Shalaamboot area (sponsored by the
Government of Italy from 1982-85) and in the Baraawe area (sponsored by
DANIDA from 1984-87).

These pogrammes aim to conduct species and

planting method trials, and to develop nurseries to propagate species
suitable for sand dune fixation and wind break establishment.

Fuelwood plantation development in Lower Shabeelle Region is currently
being promoted by a UNDP supported programme of species trials on 10 one
hectare plots with the objective of selecting suitable species for
future plantation development programmes. UNDP is currently preparing
proposals for a US$5 million community forestry development programme
which would initiate rural forestry centres and associated extension
services to promote shelterbelt and fuelwood plantation development.
The sites for these programmes have not yet been chosen.

The EEC

currently has a US$903 000 programme of support to forest nursery
development which will also assist preparations for any future extension
programmes.

Similar programmes are being promoted by GTZ in the CRDP

area, at regional town centres.

In addition to these development programmes, USAID and other donors have
supported a Cooperation for Development in Africa (CDA) programme for
forestry development in refugee camps, aimed at nursery and plantation
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development. These programmes are proceeding in the Luuq, Qoryooley and
Jalalaqsi refugee camps.

5.3.4

Wildlife Development and Conservation Programmes

Wildlife programmes are the responsibility of the Wildlife Department of
the NRA.

Much of the project area lies within game reserves and

controlled hunting areas (as described in Law 15 of 25 January 1969: Law
on Fauna (hunting) and Forest Conservation).

There are, however, no

gazetted reserves or national parks, and hunting, though illegal without
the authority of the Secretary of State for Forestry and Game (Law 65 of
13 October 1971), is widespread (Douthwaite, 1985).

Simonetta (1982) has summarised various proposals for a number of
reserves and parks within southern Somalia; these have been mapped in
previous reports of the NTTCP/LUS (Errington, 1983).

None of these

exists in fact, though detailed management plans and surveys were
prepared with UNDP assistance for the Bushbush area (Abel and Killeh,
1975), as mapped on Map 3.

In view of the rapid uptake and settlement

of land, especially in the riverine areas, even without the eradication
of tsetse, it is becoming increasingly urgent for Government to take
action to preserve some areas of natural habitat should it wish to do
so.

Most of the areas proposed by Simonetta have already been occupied

and cleared; proposals will be made in future NTTCP/LUS reports for
preservation of some remaining riverine and swamp habitats at Balcad,
lower Shabeelle swamps, and in the middle Jubba area. Early
consideration should be given to the Bushbush area, though the extent of
settlement and cultivation in that area has increased considerably since
the 1975 management plans were prepared, particularly in the band of
high potential land between Badhaadhe and the Bushbush River.
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CHAPTER 6

6.1

LIVESTOCK PRODUCTION

THE LIVESTOCK RESOURCE
•

6.1.1

'•

•»-

> - - • • • . - -

Livestock Populations

The livestock populations of southern Somalia have most recently been
estimated in the Southern Rangelands Survey carried out in 1983/84 by
RMR for the NRA.

These censuses suggested populations of about

3.3 million cattle, 2.2 million camels, 1.5 million sheep and 5 million
goats.

Average stocking densities at that time were thus about

13 cattle, 9 camels, 6 sheep and 19 goats per km^ in southern Somalia,
compared to national average figures of 6 cattle, 7 camels, 17 sheep and
25 goats per km'^. Southern Somalia includes over 80% of the national
cattle herd, 55% of the camels, and 15% and 35% of the sheep and goats
respectively.

In relation to the human population of southern Somalia,

there are about 0.8 cattle, 0.5 camels, 0.3 sheep and 1.1 goats per
person.

6.1.2

Historical Estimates of Livestock Populations and Population
Growth Rates

Table 12 summarises the available livestock population data covering the
period 1952 to 1984. Earlier estimates of livestock populations were
made in the Italian colonial period but are not comparable to present
day figures because of changes in international boundaries that took
place over the period from 1925 to 1950.

The data in Table 12 have been adjusted where necessary to cover the
area of southern Somalia now encompassed within the regions south of and
including Hiiraan and Middle Shabeelle (that is, Hiiraan, Middle
Shabeelle, Muqdisho, Bakool, Bay, Gedo, Middle Jubba, Lower Shabeelle
and Lower Jubba Regions).
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TABLE 12

Estimates of historic livestock populations for southern
Somalia 1952 to 1984 (5)

Populations of each species, '000 hd
Year

1952
1955
1964
1975
1983
1984

Source
Cattle

Camels

Sheep

Goats

799
864
282
895
612
291

1 141
1 238
704
2 624
2 509
2 022

507
699
398
1 423
1 576
1 346

2
3
1
3
5
4

1
2
3
3

337
155
363
431
508
405

Donkeys
16
18

23
30

1
1
2
3
4
4

1. L'amministrazione Feduciaria della Somalia e i rapporti dell Italia
con la Repubblica Somalia - Rome. Figures for 1952 and 1955
covering southern Somalia as cited by FAG Lockwood (1967) but less
the populations for the present Mudug and Galgaduud Regions.
2. FAO/Lockwood (1967), aerial strip sampling, June/July 1964.
3. Government census. Total count enumeration, Jan/Feb 1975.
4. RMR (1983/4) aerial strip sampling as part of southern rangelands
Survey for NRA, Nov/Dec 1983 and March 1984.
5. All estimates adjusted to cover the area included in all present
day regions of southern Somalia south of and including Hiiraan and
Middle Shabeelle Regions

The various historical population estimates have been produced by a
variety of different methods. The methods used in 1952 and 1955 are
unknown, though probably based on administrative reports from district
officers, veterinary officals and local representatives of village and
nomadic peoples. Their accuracy is unknown.

The 1964 data were derived

from an aerial strip sampling census carried out as described by
FAO/Lockwood (1967).

The errors on these estimates were large (95% confidence ranges were
122% for cattle, JI17% for camels and l20% for sheep and goats) and
in the context of previous and subsequent censuses the results appear
anomalous with respect to both overall populations (underestimated in
1964) and composition (cattle appear to have been relatively over-
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estimated while camels and small stock were particularly underestimated).

The period 1963 to 1965 has been reported as being drought

affected (Cassanelli 1982), though FAO/Lockwood (1967) made no mention
of it and the scanty rainfall records do not show a widespread or severe
depression of annual total rainfall.

The census of 1975 was an attempted total enumeration of livestock,
carried out at watering points in the jilaal dry season in January and
February 1975 throughout all administrative regions of the country.
Wilby (1981) argued that it was an overestimate by at least 10%, though
the method might normally be expected to produce an undercount in
inaccessible rural areas with a highly mobile livestock population. The
count was also taken in the last dry season of the severe 1973 to 1975
drought period (though southern regions were much less affected than
northern and central Somalia).

Animals were reportedly concentrated at

water sources, and were therefore more easily countable, but the count
for southern Somalia would have included some animals from Kenya,
Ethiopia and from central Somalia.

The 1983/84 estimates were produced by low level aerial survey as part
of the Southern Rangelands Survey carried out by RMR for the NRA. The
survey included both wet and dry season counts, in the dayr rains Nov/
Dec 1983, and jilaal dry season March 1984 respectively.

The survey

covered an average of 1.8% and 2.3% of the area in the two censuses
respectively with sampling errors giving 95% confidence intervals of up
to ±14% for cattle, ±17% for camels, ±13% for goats and ±15% for
sheep.

The survey covered 228 044 km^ of the 257 846 km^ of Southern

Somalia, covering all regions, though only 12 136 km^ of the 36 641 km^
of Hiiraan Region and 13 765 km^ of the 19 062 km^ of Middle Shabeelle
Region. Populations presented in this report have been derived from
Watson and Nimmo (1985) in which populations were adjusted to cover the
whole of the southern regions by incorporating data from the 1979 Central
Rangelands Survey also carried out by RMR.
It should be noted that the dayr rains of October to December 1983 were
below average over much of the area. The livestock population was thus
slightly less dispersed in the dayr season than under higher rainfall
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conditions and was also more concentrated around permanent water sources
during the subsequent jilaal dry season.

The jilaal count was also

affected by a larger than normal influx of animals from Kenya and
central Somalia.

Some mortality, particularly of cattle had also

occurred; RMR counts of dead cattle suggested that, by the time of the
count, losses had amounted to 1-2% of the population west of the Jubba.

Livestock population growth rates in an environment like that of
southern Somalia are subject to large periodical variations due to the
effects of drought. Population growth rates may range in the short term
from -30% per year during severe droughts to over +20% per year in
drought recovery periods as animals react to environmental conditions
and as stock owners adjust their selling and slaughter policies. There
may, however, still be an underlying long term trend in populations,
though this can only be estimated accurately from a long time series of
population records. For southern Somalia, the historical growth rates
have been estimated from all the available data shown in Table 12 by
bx
fitting the exponential population growth equation y = a
The estimated growth rates and the closeness of fit to the growth
equation are shown in Table 13.
TABLE 13

Livestock population growth rates in southern Somalia, 1952
to 1984 (1)

Species
Cattle
Camels
Sheep
Goats

Correlation
coefficient, r(2)
0.99
0.73
0.83
0.66

Annual population
growth rate, %/yr
4.90
2.70
3.51
2.34

p<0.01
p<0.10
p<0.05
p<0.20

1. Calculated from the population estimates shown
in Table 12, using the exponential equation
y = ae^^
2. Correlation coefficient, showing the closeness
of fit of populations to the exponential growth
equation, with probability of r not exceeding 0

Cattle and sheep populations appear to have increased at rates above the
probable increase in human populations while camel and goat populations

98

have declined relatively.

It should be noted, however, that with the

few data points available, inaccuracies and biases in the population
estimates may influence the calculated growth rates; in particular, if
1964 was an undercount and 1975 an overcount the overall historical
growth rates may be overestimated in the present estimates.
Livestock population growth rates have also been calculated within
regions.

The most reliable estimates of regional populations appear to

have been those of 1952 and the RMR census of 1983/84; population growth
rates calculated between these two estimates, using the compound annual
growth rate equation i = ((P2/Pl)^/'^)-l (where i is the annual
percentage growth rate, PI and P2 are the Initial and final populations,
and n is the number of years between estimates), are shown in Table 14.

Livestock populations appear to have grown faster in the more southerly
regions, particularly in areas now in Middle and Lower Jubba Regions,
and particularly for cattle, camels and goats. These growth rates
probably reflect the continued gradual movement of people and animals
from further north in Somalia and Ethiopia, rather than just inherently
higher livestock production rates. Sheep, in contrast, remain
relatively scarce in the south, the main growth in sheep populations
having occurred in Hiiraan, Middle Shabeelle and Lower Shabeelle
Regions.

Cattle populations also appear to have increased at a greater

than average rate in the former Upper Jubba Region (now Bay, Bakool and
Gedo Regions) probably mainly due to the increased settlement in Bay
Region.

Camel and goat populations appear to have been growing

relatively slowly in Hiiraan and Upper Jubba Regions. It is also
notable that livestock populations in Benadir Region (now Middle and
Lower Shabeelle Regions) do not appear to have been growing faster than
average, despite the great increases in settlement and agricultural
development in the last 30 years. This may be due to the large
livestock populations that already existed in 1952.
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TABLE 14

Regional livestock population growth rates, 1952 to 1984
in southern Somalia (1)

Population growth rate in different regions,
% per year

Species

Hiiraan

Benadir

Upper Jubba

Lower Jubba

3.1
0.4
4.4
2.0

3.0
2.1
3.6
3.5

4.1
1.6
2.4
1.4

7.9

Cattle
1 Camels
Sheep
Goats

1

5.2
2.2
5.6

1. Calculated as the compound annual growth rate from 1952 to 1983/84
using the 1952 regional livestock populations as cited by FAO/
Lockwood (1967) and the average of the RMR wet season and dry
season counts for 1983/84. Population growth rates were actually
calculated from average stock densities/km^, to reduce errors due
to boundary differences between 1952 and 1984.
2. Regions refer to those existing in 1952, as mapped by FAO/Lockwood
(1967). 1983/84 regions have been grouped as follows to comply
with 1952 regional boundaries:
1952 Region

1983/84 Regions

Hiiraan
Benadir
Upper Jubba
Lower Jubba

Hiiraan
Middle Shabeelle, Lower Shabeelle
Gedo, Bay, Bakool
Middle Jubba, Lower Jubba

TABLE 15

Changes in the composition of the livestock population of
southern Somalia 1952 to 1984(1)

Year

1952
1955
1964
j 1975
1983
1 1984

Percentage of total livestock biomass
contributed by each species
Cattle

Camels

Sheep

Goats

24
24
45
34
40
42

68
67
49
61
54
51

2
1
2
1
1
2

6
8
4
4
5
5

1. Based on the census results shown in Table 12.
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The different population growth rates of each livestock species have
resulted in changes in the composition of the livestock population over
the last 30 years, as illustrated in Table 15.
Camels still comprise over half the domestic livestock biomass. The
contribution of cattle, however, has increased from 24% to over 40%,
while the contribution of camels has declined from 68% to 51%.

Changes in the composition of livestock populations have also occurred
in different regions, reflecting the relative population growth rates
of each species. Cattle have become more important, and camels less, in
all regions, though these changes have been smaller in Middle and Lower
Shabeelle Regions (Benadir) where cattle already formed about 50% of the
livestock biomass in 1952 (Table 16).

TABLE 16

Changes in the composition of regional livestock
populations in southern Somalia 1952 to 1984(1)

Year

1952
1964
1975
1983
1984

Percentage of total livestock biomass
contributed by cattle in different regions(2)
Hiiraan

Benadir

Upper Jubba

Lower Jubba

10
22
14
17
22

50
57
40
56
53

14
33
24
26
29

40
82
58
64
56

1. Based on the census results described in Table 12.
2. Regions refer to those existing in 1952. 1975
and 1983/84 regions have been grouped as shown
in Table 14.

Cattle now contribute over 50% of the livestock biomass of the present
day Lower Jubba, Middle Jubba, Lower Shabeelle and Upper Shabeelle
Regions.

Camels still constitute over 70% of the livestock biomass in

the more northerly regions of Gedo, Bakool, Hiiraan and Bay.
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6.1.3

Distribution of the Livestock Population

Information on the distribution of livestock in southern Somalia is
available from the Southern Rangelands Survey of 1983/84. The wet and
dry season distributions are illustrated in Maps 4 and 5 respectively
for each species of livestock, prepared on the basis of the stocking
densities recorded by RMR (1984) for the aerial censuses in the 1983
dayr rains (Nov/Dec 1983) and the 1984 jilaal dry season (March 1984).
Livestock populations, stocking densities and the proportions of the
livestock biomass contributed by each species in wet and dry seasons in
the LUS Land Regions are presented in Annex 5.

The distribution of livestock depends on the availability of water and
food.

It is thus heavily dependent on rainfall and water sources, and

also closely associated with agricultural land settlement (since human
populations are also concentrated close to reliable water sources and
crop residues are an important livestock feed resource).

It is also

dependent to some extent on the occurrence of livestock pests and
disease. The effects of these constraints vary between seasons and
between species of livestock, so that there are significant differences
in the patterns of distribution between seasons and species.

The dependence of the distribution of livestock on patterns of rainfall
is very close. Both the general seasonal distribution and the specific
location of animals within seasons are dependent on rainfall. The
patterns of expected seasonal rainfall are sufficiently regular to be
well known by stock owners, so that regular general seasonal movements
of stock are found within the area. Essentially, the pattern is for a
wider dispersal of stock in the rangelands during the rainy seasons,
when seasonal forage and water sources become available, and a more
restricted distribution around home wells and other permanent water
sources in the dry seasons. The distribution of stock is broadly
similar in both rainy seasons, though minor differences occur in areas
in which rainfall is more marked in one of the seasons.

In the dry seasons all stock are more concentrated around permanent
water sources, particularly in the Jubba and Shabeelle river valleys and
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associated desheegs and hars, but also in other areas of agricultural
settlement based on wells and boreholes, such as in Bay Region. The
patterns of livestock distribution differ between the two dry seasons
(haggai, July to September, and jilaal, January to March) depending on
the rainfall in the preceding rainy seasons and on the extent of coastal
rains in haggai.

In haggai, following the main gu' rains, stock can

remain dispersed in rangeland areas for longer after the rains, as ponds
and wars retain water.

Stock may not need to concentrate on permanent

water sources until late in the dry season. Also, crop residue yields
are generally greater after the gu' rains than after the dayr and therefore provide sufficient forage so that in haggai fewer animals have to
resort to less favoured tsetse infested riverine grazing.
The main feature of the haggai season, however, is the occurrence of
rainfall in the coastal hinterland areas, extending 50 to 80 km inland,
particularly towards the south, and occurring mainly from July to
August.

These rains cause a considerable movement of animals from

inland to coastal areas.

The distribution of the different species of livestock depends partly on
the types of rangeland and feed resources available and on the proximity
of drinking water sources. Cattle and sheep are more adapted to grazing
in grasslands or open bush grassland, on fallow and abandoned cultivated
land, and on herbage produced in locations such as canal banks and waste
land or as crop weeds and thinnings within cultivated areas. Camels and
goats are better adapted to areas of denser, taller and dryer bushland,
consuming a greater proportion of browse in their diets and being less
constrained by the need for regular access to drinking water. The
intervals between watering in the dry season can extend to 2 to 3 days
for cattle, 4 to 7 days for sheep and goats (depending on the type of
forage available) and 11 to 14 days for camels. Camels can thus range
up to 60 km from water sources if necessary.

Much of the rangeland of southern Somalia is thus less suitable for
cattle than for camels and goats, especially in the dry seasons. As
rangelands dry out at the end of the rains, both the available seasonal
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drinking water sources (ponds and wars) and the supplies of herbage
suitable for cattle (mainly grasses and herbs) decline. Cattle and
sheep therefore have to move sooner than camels and goats to permanent
water supplies and to riverine grazing and/or crop residue forage
sources. All species of stock are dependent on crop residues to some
extent but cattle are especially so, since they cannot use dry
rangelands. Map 4 illustrates the very high concentrations of cattle in
the main cropped areas of Middle and Lower Shabeelle, Lower Jubba and
Bay Regions. Camels and goats are also to some extent concentrated
in the Middle Shabeelle areas in the dry seasons (though not in the
Lower Jubba cultivated areas), but also remain widely dispersed
throughout much of their rainy season rangelands.

Camels and goats show

many similarities in their patterns of distribution in both rainy and
dry seasons.

The distributions of the different species of stock also reflect their
sensitivity to pests and diseases. Camels are more sensitive than other
species to ticks and tick borne disease, and to both the nuisance of
biting flies and to the trypanosomiasis transmitted by them and by
tsetse flies. Tsetse flies are confined to riverine and higher rainfall
areas and the build up and concentration of ticks and biting flies are
also worse in those areas. Camels are also prone to foot problems in
seasonally flooded areas and thus camel herders try to avoid them,
especially in the rainy seasons. Cattle are also sensitive to
trypanosomiasis but livestock owners attain acceptable levels of disease
control by drug therapy so that the distribution of cattle is only
partially constrained by the presence of tsetse fly, at least in areas
of low intensity infestations.

6.1.4

Seasonal movements of livestock

The seasonal movements of livestock depend on the availability of water
and food supplies as described in section 6.1.3.

In southern Somalia,

movements occur both locally, over short distances, and over longer
distances of up to 300 km.

The patterns of movement are largely regular
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and repeated between seasons and years, if seasonal rainfall is at least
average.

The expected general patterns of movement during poor rains or

severe dry seasons and droughts are also repeated and well known by
stock owners, though these may be disrupted in the most severe droughts.
The precise location of stock in drought circumstances depends on the
location of the remaining water and food sources.
Map 6 illustrates the main movements of cattle and camels in the late
rains and early dry seasons, towards jilaal dry season grazing areas,
with the expected extensions of these movements in severe dry seasons.
Rainy season movements are generally reversed.

Movements differ to some

extent between the jilaal and haggai dry seasons, as described in
following sections. Map 6 also shows the dry season stocking densities
of all livestock (as livestock units), with the distribution of
rangeland water sources and the location of recognised river watering
points for stock in the Shabeelle valley downstream of Buulobarde and in
the Jubba valley downstream of Baardheere, including the Dhesheeg Waamo.
The location of rangeland water sources is derived from the 1974
1:100 000 topographic maps (Russian Series), combined with some
additional information from the NTTCP/LUS aerial photography and ground
surveys.

These sources are not complete and serve only to illustrate

the general availability of water sources in particular areas, rather
than their precise location.

The river drinking points are identified

in Annex 6.

In order to summarise and simplify the complex patterns of stock movement in the LUS project area they will be described within the following
general zones:

Upper and Middle Shabeelle, including the areas covered by Hiiraan
and Middle Shabeelle Regions.

Interriverine area, including Bay and Lower Shabeelle Regions, and
contiguous areas on the east bank of the Jubba River.
Jubba Valley West Bank, Including the parts of Gedo, Middle Jubba
and Lower Jubba Regions west of the Jubba River extending to the
Caannoole River in the south west.
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Kenya border, including the areas encompassed by Badhaadhe District
and western Afmadow District bordering Kenya.

The patterns of movement within these zones are to some extent isolated
from each other, except during drought periods. The movement patterns
on either side of the Jubba River downstream of Baardheere remain
partially separated, historically by the river because it was too deep
and wide for stock to cross regularly, except in a few upstream
locations, but even now despite the bridges that have been established
at Kamsuuma, Bu'aale and Baardheere.

In part this is due to the

different origins of the groups of people who occupy the rangelands on
each side of the river, but also perhaps because satisfactory stable
patterns of stock movement had already evolved before the bridges were
built.

Some increases in cross river movements are now developing.

Movement patterns differ between species of stock. The principal long
distance movements are by cattle and camels but some sheep and goats
also accompany families following the larger stock.

Significant

differences in the distribution and small distance movements of sheep
and goats also occur. These differences are impossible to map with
present information.

6.1.4.1 Upper and Middle Shabeelle

This area is illustrated in Map 6, sheet a.

Stock are drawn to the

river valley during both dry seasons from non-riverine rainy season
rangelands.

In Hiiraan Region, tsetse infestation is restricted to

relatively small discrete riverine pockets and is only a minor
constraint on the use of riverine rangelands and water sources. Camels
are also able to use these areas with little restriction.

In both dry

seasons, stock move south from Hiiraan region as the season progresses,
towards the more heavily cultivated areas south of Jalalaqsi. The most
important dry season grazing areas are the rainfed croplands to the
south-east of Jalalaqsi, the seasonally flooded bushlands to the south
and south-east of Afgooye Cadde, the irrigated and rainfed croplands
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south of Duduble and the riverine and seasonally flooded grazing in and
around the Xawaadley offstream storage area. The bushlands south-east
of Afgooye Cadde are used by cattle only during the rainy seasons but
support a large influx of camels, sheep and goats for dry season
browsing, particularly in jilaal.

The extent of dry season stock movements from east and west into the
river in Hiiraan Region is usually restricted to about 50-80 km.
However, rainfall is less reliable in northerly areas and severe dry
seasons occur frequently, during which stock can be drawn to the river
from as far as Dhuusamareeb and Ceelbuur on the east bank,
from Tayeeglow and western Bakool Region on the west bank, and from
north of Beledweyne.

In droughts, these animals will travel to the

Lower Shabeelle if necessary.

Many animals also move during the dry seasons into the Jawhar and
Mahaddayweyne riverine cultivated areas from the rainfed croplands of
western Jawhar District and eastern Wanlaweyn District. This movement
involves mainly cattle, but includes some camels and small stock, and is
more pronounced in jilaal than in haggai. In the rainy seasons, these
animals use the rangelands and fallow land within the settled rainfed
farming areas of Wanlaweyn District and also move west and northwest
into the basement and colluvial plains around Buurhakaba.

Camels move

further, towards the dense bushland rangelands between Wanlaweyn and
Buurhakaba and to the north and north-east of Buurhakaba. They also use
the higher lying parts of the saline bushlands and shrublarids of LUS
Land Region 5, using the lower lying areas during the dry seasons.

In haggai, some of the crop residues from the gu' crop in the rainfed
croplands are used and animals may not need to move to riverine grazing.
In any case, access to some middle Shabeelle riverine areas during late
haggai (September) is restricted by river flooding, especially in the
reach from Jawhar north to Jalalaqsi. Also, in haggai, many stock from
the Wanlaweyn to Jawhar rainfed cultivated areas move towards the lower
Shabeelle coastal grazing areas downstream of Qoryooley.
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Crop residues are a very important source of dry season fodder in the
middle Shabeelle Valley area, especially in jilaal. In addition,
irrigated fallows, canal banks, field bunds and areas too flooded to
crop in dayr are heavily stocked in jilaal. Irrigated fallows may
consist only of weeds and grasses remaining after a recently harvested
crop but dry season grazing on them is highly valued and may be
purchased at high rents.

6.1.4.2

Interriverine area and Lower Shabeelle

The patterns of movement in this area routinely involve stock within the
interriverine area roughly bounded by Jawhar, Buurhakaba, Baydoa,
Qansaxdheere and Baardheere, east of the Jubba River and south to the
coastal dunelands. The southern half of this area is illustrated in Map
6, Sheet b.
Within this broad region there are several areas of local stock
movements, principally associated with the settled cultivated areas in
Bay Region, in the Shabeelle Valley, and around the coastal plains
settlements from Marian Gubaay to Xaramka. The main, longer distance
movements occur between the basement and colluvial plains of southern
Bay Region (LRs 6, 7 and 8) to the lower Shabeelle and Jubba plains, and
also between the rainfed farming areas of Buurhakaba and Wanlaweyn
Districts and the Lower Shabeelle.

Some stock from further north in

Gedo, Bakool and Hiiraan Regions may also move south of Bay Region in
severe dry seasons and droughts (though camels may do so more routinely
than other stock).

Within Bay Region, local movements occur in and out of the heavily
cultivated areas around Baydoa, Buurhakaba, Qansaxdheere and Diinsoor,
making use of the crop residues and permanent water sources during the
dry seasons and nearby rangelands in the rainy seasons. These movements
involve all species of stock but particularly cattle and goats owned by
settled farmers. In the rainy seasons these animals move south to the
nearby basement plains south of the Baydoa to Diinsoor road (LR 8 ) .
Alternatively, some animals, particularly camels and goats, move north
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to the rangelands north of Baydoa, in southern Bakool Region. Details
of the movements in Bay Region are given by HTS (1982).

In the cultivated parts of the lower Shabeelle valley, from Afgooye to
Arbowoheerow, local stock movements occur in and out of the cultivated
riverine areas to rangelands within 30-50 km of the river on both north
and south banks. These animals are mainly the large numbers of cattle
owned by the settled farmers in the riverine areas. Stock move to the
clay plain rangelands (LRs 2a and 2b) in the rains, returning to the
cultivated areas in the dry seasons, especially in jilaal.

In haggai,

some of these stock join the longer distance movements to the coastal
plains and dunes south of the river and downstream of Kurtunwaarey, to
take advantage of the haggai coastal rains.

The local movements within the lower Shabeelle coastal plains and dunes
involve stock owned by settled farmers or semi-settled pastoralists
living in the small settlements close to the inland edge of the coastal
dunes.

These include villages such as Marian Gubaay, Eeriile, Mudun,

Garas Weyne, Qunyo Barrow and Xaramka in the clay plains close to the
main Shalaamboot to Jilib road, as well as semi-permanent pastoralist
settlements scattered down the coast on the inland edge of the dunes,
particularly between Marka and Baraawe. The cattle in these areas graze
mainly in the clay plains, keeping out of the riverine tsetse infested
areas in the rainy seasons and in haggai.

In jilaal, and in late haggai

if the rains were poor, when the ponds and roadside borrow pit wars have
dried up, cattle move into the plains closer to the river, and
ultimately to the swamp edge and seasonally flooded grazing areas.
Camels, sheep and goats are concentrated in the coastal dunelands during
the rainy seasons and in haggai, using coastal wells, and the ponds,
wells and boreholes on the inland edge of the dunes. These animals move
into the coastal clay plains only in jilaal and severe dry seasons.
There they remain dispersed in the non-riverine rangelands rather than
concentrated in the riverine fringes with the cattle.

The main longer distance movements in the interriverine area involve
animals moving between the basement plains of southern Bay Region and
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the Shabeelle and Jubba Valleys. These stock are owned either by
settled farmers In the Shabeelle valley and Bay Region, or by nomadic
pastoralists. The movements involve mainly cattle and camels, with a
smaller number of sheep and goats.

Stock graze in the Basement plains (LRs 7 and 8) and northern uplands
(LR 9b and 9d) in both rainy seasons. In dry seasons, stock originating
in Bay Region return to their home cultivated areas to use some of the
crop residues or to graze through failed grain crop fields, with cattle
generally moving before camels.

Crop residues may also be used by

animals, mainly camels and some goats, moving south from the rangelands
north of Baydoa. Animals then move south through the colluvial plains
(LR 6) towards the Shabeelle Valley clay plains (LR 2b), or west towards
the Jubba Valley.

If the rains were poor and crop residue yields low,

more animals leave the Bay Region croplands and animals will have to
move sooner from the northern parts of the Basement plains. The main
stock routes follow southwards down the many drainage and flash river
courses draining from the Basement areas to the clay plains. Water is
still obtainable through most dry seasons from hand dug wells in the
beds of these river courses after the rainy season surface flows have
dried up. Water is also available in the series of large Government/EEC
project-built wars which are located on the principal routes south and
west. Map 6 shows the main routes, though stock also move by many
smaller routes through the rangelands.

If the previous rains were good, sufficient water and browsing for
camels remain available in the Basement plains so that camels move later
than cattle. Camels may not need to move to the riverine plains at all.
Cattle, though, will normally move into the clay plains as the mainly
annual herb grazing in the Basement plains is rapidly exhausted, and
further into the riverine rangelands as the dry season proceeds.
Particularly important dry season grazing areas are the more open
grasslands and bushed grasslands between the Togga Soblaale and the
Shabeelle River, and in the northern fringes of the Labaajo swamp,
upstream of Haaway. However, in years of high rainfall and early dayr
season river floods, some of these areas are inaccessible late in the
haggai dry season due to flooding.
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Movements of cattle and camels from the western interriverine areas
follow the routes from the Qansaxdheere/Diinsoor/Yaaq Braawe areas
towards Baardheere, Bu'aale or down the Kara Naga towards Jilib.

Camels

tend to remain in the upstream riverine areas, or in rangelands outside
the tsetse infested and seasonally flooded riverine areas, watering at
less tsetse affected dhesheeg water points such as at Radiile near
Bu'aale, or at the EEC wars in Bu'aale District.

Cattle move into the

riverine rangelands and ultimately downstream to the settled and
cultivated lower Jubba.

From the eastern end of the interriverine region, in the Baydoa,
Buurhakaba and Wanlaweyn areas, there is also a dry season movement
towards the lower Shabeelle River, particularly in haggai, to take
advantage of the coastal rains. Many cattle and camels cross to the
south of the river in July and August at the main bridging points of
Qoryooley and Garowle near Kurtunwaarey, (but also at Aw Dheegle,
Jannaale and Arbowoheerow) and move into the coastal plains and dunes.
Cattle use the clay plains away from the river, only moving into
riverine areas in very late haggai or if the gu' and haggai rains were
poor.

Camels use the dunelands. Throughout most of haggai, water is

available in roadside ponds, and borrow pit wars as well as the pumped
boreholes at Marian Gubaay and Ashanley (near Mudun) and stock do not
need to rely on river water sources. Both cattle and camels move
throughout the length of the coastal plains, though cattle tend to
concentrate in the plains north of Baraawe while camels occupy the
dunelands all the way to Xaramka. Many natural ponds occur in the
dunelands south of Baraawe, providing important water sources in
addition to the coastal wells for camels and goats.

This haggai movement of animals to the lower Shabeelle is joined by
other stock from the cultivated riverine areas of Qoryooley and
Jannaale, and upstream as far as Jawhar.

In haggai, these animals move

through their home riverine areas from nearby rainy season rangelands,
using some crop residues, and pass on early in July/ August to the
coastal plains.
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In the jilaal dry season, similar patterns of movement towards the
croplands and the rivers occur.

Crop residues are more important in

jilaal than in haggai as alternative grazing and browsing may become
exhausted.

The jilaal dry season is longer, and following the less

reliable dayr rains is often more severe than the haggai dry season.

Non-riverine water sources tend to dry up earlier in the jilaal than in
the haggai season. There is therefore a more pronounced concentration
of stock on the river in the lower Shabeelle and Jubba during jilaal
than in haggai. Camels as well as cattle have to move towards the
river if the flash river course wells and Government wars in the
Basement and colluvial plains dry up. Camels, however, remain more
dispersed than cattle, grazing up to 60 km from the river in the clay
and colluvial plains (LR 2b and 6) and obtaining water particularly from
the more open and less tsetse infested har watering points on Har
Cadiiley, Har Casho, Har Boojo and Hara Naga.

In the eastern, upstream end of the lower Shabeelle there is a much more
marked concentration of stock in the cultivated areas during jilaal than
during haggai, with all types of stock feeding on crop residues,
irrigated fallows, crop weed aftermaths and remnant riverine
rangelands. Animals come from the Buurhakaba and Wanlaweyn areas again
but also from further upstream on the Shabeelle.

There is also some movement of animals into the coastal plains in
jilaal, though less than in haggai. Cattle, particularly, move
downstream from the Qoryooley/Jannaale cultivated areas into the clay
plains close to the river on both banks and into the Idow Guudow swamp,
the Arbowoheerow area, the Labaajo swamp and the Soblaale swamps,
especially in severe dry seasons. Similar movements occur from further
upstream, with some animals, mainly cattle, moving into the seasonally
flooded areas of Jilaal Moogi south of Aw Dheegle and into riverine
grazing areas upstream of Jannaale, before moving further downstream if
necessary.

Stock remain, in these grazing areas until the beginning of

the gu' rains when they return to rainy season rangelands and home
cultivated areas. All lower Shabeelle seasonally flooded areas are
particularly important grazing resurces during severe dry seasons and
droughts.
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6.1.4.3

Jubba Valley West Bank

Stock movements in this area include the local movements of animals in
and out of the settled riverine cultivated lands of the Jubba Valley,
and the longer distance movements from Gedo and Middle Jubba Regions to
the clay plains and coastal rangelands to the west of the river. The
southern section of this region is illustrated in Map 6, sheet d, and is
sometimes referred to as the trans-Jubba area.

Local movements occur throughout the length of the river, with stock
moving into cultivated and riverine rangeland areas during the dry
seasons.

In the middle and upper Jubba, upstream of Saakow, all species

of stock are concentrated in the river valley in the dry season.

In the

reach from Saakow to Fanoole, which includes some heavily tsetse
infested and dense riverine thicket and forest areas, only sheep and
goats are notably concentrated.

Downstream of Fanoole, in the main

floodplain cultivated and irrigated areas, only cattle are notably
concentrated in the dry season, with especially few camels.

The most important local movement of stock in the Jubba Valley is of
cattle from the lower Jubba to the clay plains extending from the river,
south of Afmadow and south-westwards beyond the Baddana River,
comprising LR 11. Cattle move in each rainy season into these plains,
watering from seasonal surface water and wet range vegetation.

In the

dry seasons these cattle return to the riverine cultivated areas for
crop residues, fallow and canal bank grazing, and riverine seasonally
flooded grasslands and rangelands.

There are also local rainy season movements of cattle into the LR 11
clay plains from coastal hinterland settlements south of Kismaayo
(LR 12), and from the Lac Dera plains to the north of the clay plains
(LR 15) and also from the wetter tsetse infested areas to the southwest
in Badhaadhe District (LR 13).

These areas all have permanent water

sources to which stock return for the dry seasons.
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The main long distance movements in the region involve stock moving
between the middle and upper Jubba to the Afmadow clay and coastal coral
plains (LRs 11 and 12).

These movements are principally of camels with

some cattle. The rainy season rangelands for these animals are in the
Ceel Cad area 80 to 100 km northwest of Baardheere and in the
Faafaxdhuun area 60 to 80 km west of Baardheere.

Camels also use the

rangelands to the southwest of Baardheere and Saakow.

Some of these

camels and cattle, especially the cattle from the more northerly Ceel
Cad rangelands, move into the El Wak area of Kenya in the dry seasons.
Stock from the more southerly rangelands of Faafxadhuun and Baardheere
move to the river and downstream, camels using the rangelands further
away from the river as they move, while cattle, being less sensitive to
riverine tsetse and requiring closer access to water sources, tend to
use routes closer to the river. This movement is most pronounced in
haggai, to take advantage of the coastal haggai rains. In haggai, both
cattle and camels are dispersed in the coastal coral and limestone areas
(LR 12) and the southern parts of the Afmadow clay plains (LR 11)
receiving some haggai rains as well as in riverine rangelands.

In the

jilaal dry season, cattle from the upper Jubba concentrate more in
riverine areas within the Far Shabeel from Fanoole downstream and around
the Dhesheeg Waamo, while camels again use the clay and coral plains,
being able to range further from the permanent water sources around the
Dhesheeg Waamo, Lac Baddana, the coastal wells, and the boreholes around
Laheley and Caga Libaax.

6.1.4.4

Badhaadhe District

This area includes the southernmost parts of Somalia bordering Kenya,
west of the Baddana River (LRs 13 and 14), and including the Lac Dera
and Lac Jiira plains north and west of Afmadow (LR 15).

The patterns of

movement are illustrated in Map 6, Sheet d.

Three slightly separate movement systems are recognisable within the
region, including (1) the movements of camels and cattle in the Lac Dera
plains and the South Western Lagoonal Sands (LR 14 and 15); (2) the
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movements in the eastern parts of the zone from Buulo Xaaji to the
Caannoole River; and (3) the movement of cattle in the southern Kolbiyow
to Badhaadhe areas.
The Lac Dera plains are used by both cattle and camels in both dry
seasons, relying on water in the numerous ponds and private hand dug
wars, and in pools and wells in the Lac Dera and Lac Jiira drainage
courses.

Cattle and camels move into the area from rainy season

rangelands in Wajir District, Kenya, passing mainly through the Libooya
area, but also from further north through Dif. Other cattle and camels
move south into the area from rainy season rangelands north of Afmadow,
as described in the Jubba Valley West Bank movements. Many cattle also
come from the clay plains (LR 11) to the south of Afmadow.

Camels tend

to move through the Lac Dera plains in the dry seasons and on south and
southeastwards into the clay plains and coastal coral areas. Cattle
remain in the Lac Dera plains in the Xaggar, Afmadow, Bills Qooqaani and
Hoosingo areas, except in severe dry seasons when they may move further
south and east into the Dhesheeg Waamo and lower Jubba valley.

In the

rainy seasons, these movements are reversed into rainy season
rangelands.

Movements into Badhaadhe District from the east occur in both dry
seasons.

In haggai, cattle, and especially camels, move into the coral

areas of LR 12, extending southwest of Buulo Xaaji, taking advantage of
the coastal rains but avoiding the tsetse infested areas of the
Caannoole River tributaries.

Some of these animals come from the Upper

Jubba and others from Kenya through the Lac Dera plains as described
above.

The latter animals move southeast through Hoosingo and Bills

Qooqaani areas towards Laheley, before moving south and southwest, in
order to avoid any contact with tsetse infested areas. In jilaal, these
movements may be extended as necessary into and beyond the Caannoole
River, concentrating on permanent water sources in the Caannoole,
Malkajlraa and Weel Kurow tributaries. Cattle may penetrate into the
tsetse infested Yedi, Goba and Obbe areas. Camels tend to remain south
of the tsetse infested areas.
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The third pattern of movements into the area occurs in the southwest
part of Badhaadhe District between Kolbiyow and Badhaadhe, south of
Kolbiyow, involving cattle. These animals move across the Kenya border
into Somalia in both dry seasons, reaching the marshy wooded grasslands
around Badhaadhe and Obbe areas 30-50 km from the border. Water is
available in river course pools and in many natural ponds and wars,
particularly in haggai. Very few animals move south of Badhaadhe into
the heavily tsetse infested Bushbush river areas except in extreme
droughts.

6.1.5

Quantification of Livestock Movements

On the basis of the RMR census of livestock populations and the patterns
of movement described in Section 6.1.4, an attempt has been made to
quantify the main movements of cattle and camels between wet and dry
season grazing areas. The results must be regarded as only a rough
approximation; the actual numbers of animals moving will depend on
seasonal and annual variations in rainfall and livestock distribution,
as discussed in previous sections. In addition, the available wet and
dry season census data reflect the particular conditions during dayr
1983 and jilaal 1984. The interpretation of the numbers of animals
moving therefore refers to the jilaal dry season only; movements between
the gu' rains and haggai dry season are different, as described in
sections 5.1.3 and 5.1.4.

Statisitical variation in the census counts

in each season, and population increases between counts also complicate
the interpretation of numbers of animals'moving.

For these reasons it

is not possible to completely reconcile the numbers of animals present
and moving between wet and dry seasons, especially as some movements
occur outside the project area and over international boundaries.

Movements have been examined between the major most heavily stocked wet
and dry season grazing areas. The locations of these areas have been
interpreted from Maps 4 and 5.

Figure 1 illustrates the important areas

for cattle. These may be located roughly within LUS Land Regions by
reference to Text Map 3. Figure 1 also shows the increase (+) or
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FIGURE 1

flepl48/SOM/MJM/18

Cattle numbers and movements between main dayr rainy season and jilaal dry season
grazing areas, thousands
Prepared by Land Resources Development Centre 1985

decrease (-) in cattle numbers in the jilaal dry season in each of the
main grazing areas, and the numbers of animals moving in the major
movement patterns between the dayr and jilaal dry seasons. These
movements account for about 1.2 million of the 1.4 million cattle within
the LUS project area, the remaining cattle either do not move seasonally
or are involved in relatively minor local movements.

Figure 1 illustrates the great rainy season concentration of stock in
the basement and colluvial plains of LUS LRs 6, 7 and 8.

Over 350 000

cattle move out of these areas in the dry season, mainly towards the
rivers, but also into the Bay Region cultivated areas. There is also a
retreat from the lower Shabeelie north bank clay plains (LR 2b), with
about 160 000 cattle moving back into the cultivated alluvial and swamp
fringe grazing of the Jannaale to Soblaale areas. Significant movements
occur into the middle Shabeelie from the east (100 000 cattle) and the
west (60 000), and perhaps as many as 50 000 animals move further downstream to the lower Shabeelie, though this movement was accentuated in
1983/84 by the poor dayr rains. A large number of cattle (155 000)
leave the Wanlaweyne rainfed farming and rangeland areas after the
rains.

Most of these animals (85 000) move into the lower Shabeelie

irrigated areas of Jannaale and Qoryooley, and on to the lower Shabeelie
swamps or plains. A high proportion of the cattle from east of
Wanlaweyn move into the middle Shabeelie in the Jawhar area. Some
cattle also move from the Wanlaweyn and Buurhakaba areas into the
colluvial plains between Wanlaweyn and Buurhakaba. A total of about
40 000 extra cattle are stocked in this area in the dry season.

In the lower and trans-Jubba areas, the importance of the clay plains of
LR 11 rainy season grazing is clear. Over 350 000 of the cattle which
use this area in the rains move out in the dry seasons, moving to the
river, to the coastal corals of LR 12, to Badhaadhe District and to the
Lac Dera plains of LRs 14 and 15. The lower Jubba river area, however,
appears to be less heavily used in the dry season than the equivalent
cultivated areas of the middle Shabeelie, perhaps because of the less
widespread cereal cultivation (more bananas) and still prevalent higher
intensity tsetse fly infestation in the lower Jubba.
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Figure 2 shows the movement patterns for camels. The distribution of
camels in the dry season remains much more widespread than for cattle as
movement patterns are less constrained by the need for access to
permanent water sources. It has therefore been more difficult to
reconcile the numbers of camels in different grazing areas with movement
patterns.

The quantified movements cover only about 0.5 million of the

1.3 million camels in the project area. Nevertheless, the figure
illustrates some of the important movements and also highlights some of
the differences between cattle and camel distribution and movements.

The basement areas are again shown to be important rainy season ranges,
especially the central Diinsoor and Yaaq Braawe areas. About 250 000
camels leave the central and western basement areas for the lower
Shabeelle plains (LR 2b), though relatively few concentrate close to the
river and swamps. In contrast, camels do concentrate with cattle in the
cultivated parts of the middle and lower Shabeelle. These
concentrations are, however, much less intense than for cattle.
Movements into the middle Shabeelle area come mainly from the west (up
to 70 000), with only 25 000 head coming from the east, though this is
increased in severe dry seasons.

A significant difference between the movements of cattle and camels is
noted in the areas between Buurhakaba and the middle Shabeelle. About
65 000 camels leave LR 5, moving mainly into the middle Shabeelle and
into the Wanalaweyn areas (despite many camels remaining in the lower
lying saline grasslands of LR 5).

Camels also leave their rainy season

rangelands in the colluvial plains between Wanlaweyn and Buurhakaba,
moving mainly into the Wanlaweyn area for crop residues before
continuing south or east into the Shabeelle valley plains.

The movement of camels in the lower Shabeelle valley is similar to that
of cattle except that camels moving into the lower Shabeelle on the
south side of the river remain in the non-riverine plains.

Movements of camels in the northern Bay Region areas are difficult to
quantify.

Camels are known to move into the intensively cultivated
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Camel numbers and movements between main dayr rainy season and ji laal dry season
grazing areas, thousands
Prepared by Land Resources Development Centre 1985

areas both from the basement areas to the south and from the limestone
plains to the north.

They then move south and west to the Shabeelle or

Jubba valleys. This movement may have been accentuated by the poor 1983
rains, but it appears that while many cattle may stay in the Bay Region
cultivated areas through the dry season the camels move through it.
On the west bank of the Jubba the movement patterns of camels are more
clearly defined and quantified.

About 25 000 to 35 000 camels move

south, early in the dry season down the west bank, of the Jubba into the
clay plains of LR 11 vacated by cattle. This area also attracts about
25 000 camels from the west (including 10-15 000 from Kenya), and about
15 000 from the coral plains of LR 12 to the south. A small number of
camels (about 20 000) move into Badhaadhe District from the east
(compared to over 100 000 cattle). Very few camels move into the lower
Jubba area.

Further work is required to improve the accuracy of these preliminary
quantifications of stock movements.

In the light of the descriptions of

movements in section 6.1.4, and movement routes shown in Map 6 it would
now be possible to design survey work to improve these estimates.

6.2

LIVESTOCK PRODDCTION

This report presents a summary description of livestock production
systems so that the role of livestock in land use systems can be
appreciated.

A more detailed analysis of production systems, patterns

of ownership, husbandry, disease and livestock performance will be
produced in future reports of the NTTCP/LUS.

6.2.1

Livestock Products

Livestock are kept for both subsistence food production and to generate
cash for purchases of other foods, clothes and material consumer goods.
Livestock are used to fulfil various social obligations, for religious
and family celebrations such as weddings, and in the settlement of
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disputes and debts. Livestock herds also provide the security for stock
owners to survive through droughts, by the consumption and sales of
animals, and the opportunity to accumulate capital during favourable
periods.
The specific food products of livestock include milk, ghee, sour milk,
skim milk and meat. Milk products are the most important products of
cattle and camels, accounting for well over half the monetary equivalent
value of the total outputs from livestock. Milk and milk product sales
make a major contribution to the incomes of many livestock keepers and
milk is an important part of the diet. Goats are also commonly milked,
especially by stockowners with no other types of livestock, though sheep
are only rarely milked.

Cattle and goat milk is consumed fresh and

substantial quantities, especially in the rainy seasons, are converted
to ghee. The skim milk is also consumed and traded.

Camel milk is

consumed fresh or soured for longer storage and for transport to distant
markets.

Meat is the second most valuable product of the herd.

For individual

livestock keepers most of the meat consumed is derived from animals
slaughtered in emergency to salvage dying animals. A few animals are
slaughtered for ceremonial purposes, mainly sheep and goats, but
slaughter of healthy animals for routine meat consumption is very rare,
especially in cattle and camel herds. Sales of animals for slaughter in
domestic urban markets, or for export, form a relatively small part of
the total offtake of herds and flocks. Preliminary estimates of the
total offtake of deaths, emergency slaughter, planned slaughter and
sales from each species are presented by NTTCP (1985).

Additional products of livestock include hides and skins, and some
draught power (from cattle and camels).

Hides and skins are relatively

low value products; some are used by producers and others are collected
at urban slaughter sites and traded to domestic leather industries
(mats, stools, seats, shoes, water carriers, thongs etc) or to the HSA
for export.
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Animals are not used in field work, except a little in Gedo, Bay and
Bakool Regions (AFMET, 1984).

A variety of reasons for this are

advanced, principally that in the majority of cultivated areas,
especially in the river valleys, the soils are too heavy for even pairs
of animals to work, particulary where weed and grass aftermath growth is
abundant. The cost of animals is prohibitive for small scale non-stock
owning riverine farmers and the labour and cash requirements for feeding
animals are also not available. Camels, and some cattle are, however,
used as baggage animals for the transport of nomadic houses and
household goods, and of water and milk containers. Cattle are also
sometimes used for hauling carts and water carriers in the main farming
areas, where donkeys are also used.

6.2.2

Cattle

Livestock Types

The cattle of southern Somalia are mainly of the East African

Shorthorn (thoracic-humped) Zebu (EASZ) type. Some cattle show
characteristics of crosses between the EASZ and the long-horned
cervico-thoracic humped Zebu crossbred cattle typical of Ethiopia and
also found in north-west Somalia. Within the EASZ type three local
breeds are recognised, the Gassara, Dawara and Boran. The crossbred
type of cattle are represented by the local Surqa breed.

The Gassara breed is typical of the EASZ, being of small size (and the
smallest of the local breeds) with short horns or occasionally polled,.
commonly red to dark red and sometimes black in colour (though
occasionally white).

Mature adult liveweights are approximately 250 kg

for females and 300 kg for males. They are distributed mainly in
Hiiraan and Bakool Regions but may be seen in the middle and lower
Shabeelle in seasonal migrations.

The Boran breed is mainly white or light tan coloured, though mature
bulls often show the typical greying hump and shoulders. They are found
mainly in the trans-Jubba regions from Gedo to Middle and Lower Jubba
where they constitute the majority of the cattle population.
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The Dawara breed is the largest of the local EASZ breeds, with mature
adult weights of about 280 kg for females and 320 kg for males. They
are red, light red to sandy coloured and are located mainly in the
middle Shabeelle area and coastal towns. They are the type commonly
kept in Mogadishu.
The Surqa breed is larger than the EASZ types, with mature males
reaching over 350 kg.

Colour is variable from red to white, though the

most common is roan or white speckled on red. These animals have
variable sized horns, from short to large lyre shaped horns. They are
mainly located in the middle and lower Shabeelle, and in Bay Region
extending to the Jubba. They are reputed to have some degree of
trypanotolerance, as probably have the other zebu breeds that have had
long association with trypanosomiasis.

It may be estimated that of the southern Somali cattle population of
3.3 million, there are approximately 300 000 Gassara, 500 000 Dawara,
1.5 million Boran and 1.0 million Surqa.

Camels

Camels are of one type, the single humped dromedary, though

there be minor regional variants in size and colour. There are local
breed names but it is unclear how closely these relate to identifiable
physical or production differences between animals (Somali Academy of
Sciences and Arts, 1983).

The joint Somali/Swedish Camel Research

Project Intends to investigate these differences and has tentatively
classified distinct types associated with major geographical areas
(southern Somalia, the coast, northern Somalia and the mountains).

Sheep

The sheep of southern Somalia are uniformly the Somali Blackhead

type, characterised by a fat rump and black neck and head with white
body.

It is polled, though males may be horned, and has a hair coat.

Mature adult bodyweights are generally in the range of 30-45 kg.

Goats

Two types of goats are found in southern Somalia, the most common

being of the short eared East African type. These are typically white.
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though brown, black and mixed colours commonly occur, with short hair
and short horns (though some females are polled).

At least 80-90% of

southern Somali goats are of this type.

The second type is known as the Arbed type, characterised by larger body
size, long lop ears, longer hair coat and mixed red, red and white,
sometimes black spotted colouration.

These animals are kept mainly in

riverine and urban areas for milk production.

Crosses of these and the

short eared types are also commonly found.

6.2.3

Production Systems

Livestock production systems vary from nomadic pastoralism to settled
stall feeding. A great variety of management systems are employed
depending on circumstances, location, labour availability, herd sizes
and livestock types. Systems may be classified broadly into nomadic
pastoralism and mixed farming pastoral systems to distinguish those
based entirely on livestock and those in which stock owners, or some
part of their family are also settled and farming. There are also some
stock owned in urban stall fed or scavenging systems.

Nomadic pastoralism

Less than 20% of the human population of southern

Somalia maintains an entirely nomadic pastoral system, though this may
involve up to 30-40% of the camels and 30% of the cattle populations.
In this system, people live and move with their livestock seasonally,
creating temporary camps, often in quite large groups of closely related
or associated people. They are entirely dependent on livestock for
subsistence foods and for cash earnings to purchase other foods and
goods.

They mainly move in regular seasonal patterns to long

established grazing areas and usually have periodic bases at particular
wells or ponds, or at wars owned by members of the group. They often
have seasonal close and long established links with farmers in
particular dry season grazing areas, making a variety of complex
agreements for access to crop residues, fallow grazing, purchased cut
forages and so on, and for the herding of farmer owned stock.
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Some pastoralists may also occasionally take opportunist advantage of
heavy rains or floods and plant crops in bush or partly cleared areas
for use either as green forage for stock or for grain. This may become
more or less regular cropping at one of the seasonal bases of the
family, particularly when herd sizes are small, but may be dropped again
when herd sizes increase.

Some nomadic groups also traditionally claimed land which was farmed for
them by Bantu farmers and farm labourers in the riverine areas. Various
forms of this relationship still exist in some areas, notably in the
middle Shabeelle.

Nomadic pastoralists may keep all types of livestock but tend to keep
either camels, particularly in Gedo, Bakool and Bay Regions, or cattle,
as common in the trans-Jubba area. They will often also own some sheep
or goats, mainly the latter. There are also pastoralists keeping only
goats and sheep. Herd sizes vary from 20 to 500 head of cattle or
camels, commonly 80 to 150 head, these herds being generally larger than
mixed farming pastoral herds. Goat and sheep flocks can be up to 200
head, though commonly 50 to 100.

The keeping of mixed species herds is favoured because of advantages in
the range of environments that can be exploited, the range of products
that can be produced, the different survival and recovery rates of the
species after droughts, and because family labour availability can be
best exploited.

Split herding practices are common, with camels ranging

more widely in the care of young men while small stock and milking
cattle are more easily herded by younger children and older people.

Mixed farming pastoralism

These systems are characterised by the

maintenance, at least by a part of the family, of a permanent home base
located in farming areas. Several different management systems may be
adopted, ranging from small scale farmers owning only a few resident
livestock to farmers with large split herds only small parts of which
are maintained at the home base, the remainder moving seasonally between
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rangelands and cropped areas. There are also a few settled stock owners
who do not farm, some of whom have urban occupations such as trading.

This group of systems covers most of the rural and much of the urban
human population and about 60 to 70% of the cattle, sheep and goats of
southern Somalia.
camels.

Settled farmers tend to own cattle rather than

In Bay Region, about 70% of farmers own cattle and about 40%

own camels J in the riverine areas over 80% of the non-Bantu farmers own
cattle, perhaps only 10-20% owning camels.
NTTCP/LUS surveys).

(HTS, 1982; IBRD, 1981;

The most common system is the split herding system

in which part of the family remains at the home farm base cultivating
the land while the main part of the herd moves seasonally between
rangelands and cropped areas. This system is common in the Bay Region
cultivated areas, the Wanlaweyne area, and in the middle and lower
Shabeelle cultivated areas. Herd sizes range from 20 to 200 cattle,
commonly 50 to 100, of which a nucleus of 10 to 30 milking females and
small calves may be maintained at the home base. Newly calved and dry
cows are interchanged between herds periodically, at times when the herd
is based at the home compound or nearby.

Amongst smaller families, and particularly amongst those with relatively
small rainfed farms, there may be Insufficient labour for split herding
and farm work.

In these circumstances, herds may either be permanently

based at the home farm or more commonly a variety of arrangements may be
made to combine herds with those of relatives and friends, or to hire
herdsmen for seasonal herding to rangelands. These animals may largely
be grazed in nearby rangelands, but some may also join longer distance
movements, for example the haggai movements to coastal rangelands from
the Wanlaweyn area.

In the poorer rainfed farming systems, herd sizes

are commonly only 10 to 30 head of cattle.

If the herd is split, as few

as 1 to 5 milking animals may be retained at the home base, often partly
stall fed on crop residues and by products.

Most of the camels owned in these mixed farming systems are owned in
non-riverine rainfed farming areas, such as the Baydoa, Qansaxdheere,
Diinsoor, Buurhakaba areas, and some in the Wanlaweyn area. Herd sizes
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tend to be larger than for cattle herds, though smaller than nomadic
pastoralist camel herds. Similar group herding arrangements may be made
but it is less usual for part of the herd to be retained at the home
base.
Small stock, are owned by about half the farmers with cattle and a third
of the farmers with camels, though about 5-10% of farmers own only sheep
and goats. Flock sizes vary from 5 to 50 head.

Small stock tend to

stay around the home farm, often herded by children, though sometimes
left to range untended.

The Bantu farmers in the river valleys form a slightly distinct group of
mixed farming pastoralists. These farmers are principally sedentary
cultivators, traditionally owning very few stock.

A few of them, about

10 to 20%, may keep some sheep or goats (often the higher milk yielding
Arbed type) and perhaps 5% may own some cattle, usually only 5 to 20
head. Almost all these cattle are actually herded in the herds of
Somali mixed farming or nomadic pastoralists who have traditional links
with the riverine farmers. The herders usually have rights to the milk
of these animals, except when the herds are grazing on fallows and crop
residues in the vicinity of the farmer's Village,and can salvage dying
animals by emergency slaughter in the normal way.

Herders may also take

a proportion of the progency, depending on the number of animals herded
and the duration of the herding periods.

Urban stall-fed and scavenging systems

Cattle, sheep and goats are

also kept in all urban centres, from district and regional towns to
Muqdisho. Cattle are mainly found in the major non-riverine urban
centres, and in the coastal towns, particularly Muqdisho.

Sheep and

goats are maintained in these centres and also in riverine urban areas.
Herds and flocks are typically small, up to 10 head but often only 2 or
3 animals. They are owned by people in non-farming urban occupations
and are kept in housing compounds stall fed on cut green forages, crop
residues and byproducts, and allowed to scavenge around the town. The
total numbers of animals involved are small, perhaps 50-70 000

cattle

(with over 30 000 in Muqdisho alone) and perhaps 200 000 goats and
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sheep.

Forage cutting for these animals is common in nearby irrigated

or seasonally flooded areas; for example cattle in Muqdisho receive
large amounts of green forage daily from Afgooye and Balcad riverine
areas, and cattle in the lower Jubba towns are also commonly fed this
way as green forage is abundant.

(Forage is also cut from enclosed

cleared grassland areas in the dunelands inland of Muqdisho, where
cassava is also grown for cattle feed).

Milk production is the main

purpose of these animals and in Muqdisho some surplus milk goes to the
milk factory.

6.2.4

Livestock Disease

Some information on the prevalence of different livestock diseases has
been summarised by the NTTCP/LÜS in previous reports (McLeish, 1983, and
NTTCP, 1985).

Information specific to particular areas of southern

Somalia is also available for Lower Jubba Region (based on reports of
the Veterinary Investigation Laboratory, Kismaayo, see MLFR, 1979-1982),
and Bay Region (based on consultations during the preparation of the Bay
Region Agricultural Development Project, HTS 1982).

These surveys do

not, however, permit any interpretation of the relative economic
importance of different diseases.

More detailed disease surveys have been carried out as part of the NTTCP
programme to ascertain the economic importance of trypanosomiasis.
These studies are based on herd poductivity and disease surveys in the
Shabeelle and Jubba valley areas. The detailed results of these studies
will be presented in future reports of the NTTCP/LUS.

Trypanosomiasis is widely recognised as the most important disease of
cattle in the areas associated with tsetse infestation.
are also affected but losses are not so significant.

Sheep and goats

Camels are

regarded as being particularly sensitive to both the nuisance of tsetse
and other biting flies and to trypanosomasis, though the direct economic
losses due to tsetse borne trypanosomiasis may not be as great in camels
as in cattle since camels avoid tsetse infested areas whenever possible.
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Table 17 shows the numbers of animals estimated to be exposed either
continuously or seasonally in one or both dry seasons to tsetse
infestations in southern Somalia, calculated as described in NTTCP
(1985).
TABLE 17

The numbers of animals regularly exposed to tsetse fly
infestations (1)

Area

Numbers of animals exposed
to tsetse flies, '000
Cattle

Middle and Upper Shabeelle (2)
Lower Shabeelle (3)
Jubba River
Badhaadhe District
Overall

Camels

Sheep

Goats

300
617
300
150

60
163
86
15

100
93
50
4

200
335
171
10

1 367

324

247

716

1. Including animals exposed more or less continuously and those
exposed only seasonally, as described in NTTCP (1985)
2. Upstream of Balcad
3. Downstream of Afgooye

I

These figures imply that about 40%, 14%, 16% and 14% of the cattle,
camels, sheep and goats respectively, of southern Somalia may be exposed
each year in the presently tsetse infested areas. Additional animals
would be exposed during droughts.

Initial estimates of the mortality losses due to trypanosomiasis, based
on herd productivity surveys in the river valley areas, showed that
trypanosomiasis caused 22%, 8% and 2% of the recorded deaths and
emergency slaughter of cattle, sheep and goats respectively, ranging to
over 50% of the deaths of cattle in heavily tsetse infested areas.
Losses due to trypanosomiasis were also reported to increase
substantially during severe dry seasons and droughts.

128

Preliminary estimates of the point prevalence of trypanosomiasis
infection in cattle, based on trypanosome detection in blood slides,
were about 7% in fly infested areas, suggesting an annual incidence of
trypanosomiasis of over 40% (NTTCP, 1985), assuming an average infection
duration of 2 months. Three species of trypanosomes may be tsetse
transmitted in Somalia, Trypanosoma vivax, T. congolense, and T. brucei,
of which the former predominate.
transmitted

In addition, T. evansi infections

mechanically by tsetse and non-tsetse biting flies may be

common in camels and also occur in donkeys.

Other diseases

Apart from trypanosomiasis, the important diseases of

cattle include CBPP, anthrax, blackquarter and haemorrhagic septicaemia,
all of which can be prevented easily by routine vaccination.

Present

vaccination programmes reduce the incidence of these diseases to some
extent. The main objective of these programmes, however, is the control
of rinderpest, which has not been confirmed in the country since 1976.
Vaccination coverage has recently been improved but is not yet adequate
to ensure against an outbreak.

Other infectious diseases are relatively unimportant; foot and mouth
disease is endemic but does not cause severe losses. Lumpy skin disease
occurs sporadically but may have a greater economic effect.
and streptothricosis also occur.

Nocardiosis

Brucellosis is an occasional problem;

while Pasteurella infections are a seasonal problem.

Tick borne diseases are suspected by stock owners but are not regarded
as important. Anaplasmosis and Heartwater are probably the most
prevalent, though Babesia and Theileria mutans infections also occur,
the latter particularly in Lower Jubba Region. The vectors of all these
diseases are present.

Helminthiases occur widely and may be important debilitating factors in
the riverine areas. Combined infections of these with tick borne
diseases and trypanosomiasis are probably common in the riverine areas,
especially when animals are also under nutritional stress.
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For camels, the main diseases apart from trypanosomiasis include
anthrax, pneumonia, camel pox and a disease known locally as shembir
which causes paralysis of the forequarters and neck, possibly due to
tick toxicosis or a bunyavirus. In addition, mange and helminthiases
are reported problems.

Amongst sheep and goats, the major diseases include foot and mouth
disease, anthrax, sheep pox, CCPP, brucellosis, pasteurellosis,
helminthiases, orf and foot rot. In a survey in Lower Jubba Region, the
VIC Kismaayo found about 23% of goats with antibodies against CCPP,
suggesting that the incidence of this disease may be economically
important (MLFR, 1981).
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CHAPTER 7

7.1

FARM SYSTEMS

INTRODUCTION

Compared with livestock, crop production is still very much a secondary
activity in southern Somalia. Although it is in this subsector that
much of the potential lies both for import substitution and for
expanding exports, most farmers still produce subsistence crops by
traditional methods hoping for a surplus in good years and for sheer
survival in the frequent years of drought.

Indeed, it is the risks

associated with the low and erratic rainfall which dominate the outlook
of a majority of farmers, especially in those areas without recourse to
supplementary irrigation, and which determine the predominance of low
input/low output cropping.

Only through the continued ownership of

livestock can the average farmer hope to ride out those dry cycles when
a succession of rainy seasons can fail almost entirely.

Nevertheless, while it is the area of controlled irrigation which holds
most promise for expansion of cash cropping, it is principally in the
more extensive rainfed croplands that opportunities must be found for
absorbing the increasing population.

Expansion in the past has been by

spontaneous settlement; the land is cleared, cultivated for some years
until yields decline and then allowed to revert to bush.

Overall, the farming system is extensive and exploitative, being
characterised by poor land preparation, low quality seed, inadequate
plant density, inefficient weed control and an absence of insect
control.

Generally, adoption of a single improved input can have little

effect unless other practices are also changed and, over all, looms the
fundamental problem that a failure of the rains - or of the irrigation
supply - can lead to the total loss, not just of the crop but also of
any applied inputs. Nor is this the only cause of yield loss; another
major problem is the great challenge from insects and diseases, in
particular stalkborer in maize and sorghum.

Even where reasonable

yields are obtained, they can be seriously depleted by post-harvest
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losses in storage. Moreover, given the prevalent high temperatures and
humidity, the seeds of many suitable crop varieties rapidly lose
viability.

Given these conditions, it can be readily understood why it

is that the local crop yield levels fluctuate markedly from season to
season but are mostly remarkably low.

Table 18 summarises crop yield

information from several sources, including FEWS, CARS, AFMET and SDA.

7.2

CROPPING PATTERNS

Table 19 sets out the major cropping patterns to be found on smaller
farms in the main regions within the project area (i.e. excluding
development projects, state farms and private banana farms).

The table

also gives some indications as to the hectarage covered by a majority of
holdings in each area, these figures based on rapid, non-random field
survey. Farmer respondents generally made no distinction between total
holding size, area within the cultivation cycle and land actually
cultivated.

The figures in Table 19 would appear to be indicative of

the area cultivated.

Interestingly, these figures tend to show that

similar areas are cultivated regardless of whether the land is Irrigated
or rainfed.

Consequently, because of higher yields from irrigation,

irrigated smallholdings generally provide sufficient to support the
average family (though with little surplus) whereas, on the rainfed
farms, families are mostly dependent on livestock to provide necessary
subsistence.

Decisions on cropping by small-scale farmers are largely determined by
food requirements and by the state of the rains rather than by market
demand.

Other than in these terms, the concept of a crop rotation can

hardly be said to exist. The smaller holdings do, however, mostly
comprise two or more plots, each of which often follow a different
cropping regime. In dryland areas, one plot may be fallowed for several
years while others are cropped. Closer to the river, a farmer may own
one irrigated plot and several rainfed, with different crops in each.
Large holdings (over 20 ha) tend in contrast to comprise only a single
plot.
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TABLE 18

Mean annual crop yields (tentative)*, t/ha
**

Shabeelle
Valley

Kurtunwaarey
+ Soblaale

Maize

R
I

0.5
1.1

0.6
1.8

Sorghum

R
I

0.5
0.75

0.4

Sesame

R
F
I

0.25
0.4
0.6

0.3

Cowpeas

R
I

0.5
0.6

0.35
0.4

Beans

R
I

0.4
0.5

Seed cotton

R
I

0.6
1.2

Tobacco

F
I

Onions

I

Rice

I

Banana

I

19

Tomato

1

6

Sunflower

R

0.4

Safflower

R

0.5

Groundnut

R
I

Bay

Lower
Jubba

Upper
Jubba

1.0
2.2

0.6
1.4
0.4

0.4

0.5
0.4
0.5

0.6

0.4
0.4
0.6

0.4
0.5

0.3

0.4

0.5

0.3
0.5
7.5

2.3

1.6
28

11

.

0.45
0.6

* Yields of all crops vary markedly both seasonally and annually
**R - Rainfed; F - Flood recession; I - Irrigated
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TABLE 19

Usual farm size ranges and cropping patterns, by region
Average/
(median range)

Dayr/Jilaal season

Gu' season
Haggai
cropping

Region
Farm sizes, ha

Main crops

R*

I*

R*

Subsidiary
crops

Main crops

I*

R*

I*

Subsidiary
crops

Middle
Shabeelle

2.0

1.9
(<:i-10)

Maize
Sorghum

Maize

Beans

-

Sesame
Sorghum

Sesame

Maize
Beans

Lower
Shabeelle

3.4
(^-20)

3.5
(^->100)

Maize

Maize

Cowpeas
Sesame

Sesame

Sorghum
Maize
Sesame

Maize
Sesame

Melons
Cowpeas

Upper +
Middle
Jubba

nd*

3.0

Sorghum

Maize

Sesame
Tobacco
Onions

Onions
Tobacco

Sorghum

Maize
Sesame

Onions

Lower
Jubba

1.4

1.9
(banana
holdings
av. 65)

Maize

Maize

Sesame
Beans

Sesame

Sesame

Sesame

Maize

TransJubba

(i-5)

-

Maize

-

Sesame

-

-

-

Sesame

Bay

5.5**

-

Sorghum

-

Cowpeas
Maize

Sorghum

-

Sesame

(^2-4)

1

*

R = Rainfed
I = Irrigated
nd = no data
**Shawk.a (Schuckler and Mahamoud, 1984)

•«

M

rr*l

(-dm

a

M. vd

M. rn

n

n't-hi-hn'rlTl>rl

>
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7.2.1

Rainfed Farming

As a generalisation, dryland agriculture is mostly carried out by
private farmers dependent upon the rains and without moisture conserving
practices.

Holdings vary from 1 to 100 ha with the average family unit

probably of the order of 15 ha, of which possibly only 5 ha may be
cultivated at any one time, the remainder comprising secondary bush or
fallow.

There are however considerable variations in the system

followed.

Where population density is already high, as in Bay Region or

between Wanlaweyn and Jawhar, fallows tend to be foreshortened, the
cultivation cycle is more intensive and, very often sorghum follows
sorghum whenever there is substantial rain.

In these interior and

interriverine areas, there is a general expectation of two crops per
year, one in each rainy season, and the pattern of sorghum monoculture
is only broken by the interplanting of beans or cowpeas, or by localised
maize when gu' rains are particularly favourable.

The average cultivat-

ed area per productive family member has been assessed in one part of
Bay at about 1 ha (Schuckler and Mahamoud, 1984).

But, even in Bay,

with average rainfall 450-600 mm, droughts are frequent (not least
because this total rainfall is almost equally split between the two
rainy seasons), necessitating construction of elaborate grain storage
pits.

Closer to the coast, along the margins of the Shabeelle Valley but
outside the direct influence of the river, dryland sorghum farming is
still practised but on a much more extensive basis with fallows reported
as extending over anything from three to 15 years, and intervening
cropping periods of 3-20 years varying with soil fertility.

Beyond the

areas of extensive cultivation and within the bush, localised clearings
occur where opportunistic cropping is practised whenever conditions
permit.

Increasingly, nomads are being forced into cultivation as grain

becomes more expensive and it is common practice for them to plant
sorghum or maize as they pass through areas that have just received
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rain.

These plots may be cultivated on a more or less regular basis and

often lie on the routes of regular stock movement, sometimes centred on
camps for young stock; alternatively, the plots may be left to mature,
the nomads returning some months later to glean the harvest. As in the
more intensively cropped areas, residual stalks together with any failed
crop are fed to stock.

Opportunistic cropping of a rather different

kind may also occur periodically, even within open bushland, whenever
(as in 1981) the major rivers overtop their banks leading to widespread
inundation; this usually occurs in the dayr when sesame is the principal
crop involved.

Were it not for the depredations of vast flocks of quelea birds (average
population estimated at 20 million in the lower Shabeelle swamps alone),
sorghum would presumably be the major crop everywhere. As it is,
however, throughout the immediate riverine areas whether rainfed or
irrigated, maize takes the place of sorgum as principal cereal.

In the

middle Shabeelle and lower Jubba areas, maize rainfed in the gu' tends
to be followed by sesame in haggai or dayr but, in the lower Shabeelle
villages, maize generally follows maize without a break. Elsewhere,
around the fringes of the Shabeelle Valley without irrigation, maize is
grown rainfed in the gu'/haggai and whenever rains are heavy, while
sorghum tends to be the preferred crop in the dayr.

Closer to the immediate coast (i.e. within 20 km of the ocean) and also
around and to the south of Kismaayo in villages like Buulo Xaaji, Goba,
Wadajir and Koday, there tend to be prolonged gu'/haggai rains
(April-August) but a dayr rainfall that is generally inadequate to
support a crop. Here farmers may only grow a single crop of rainfed
maize; alternatively, the maize is followed immediately by a catch crop
of sesame, sometimes planted into the maturing maize. On the sand dunes
between Balcad and Muqdisho, semi-nomadic cultivators plant small plots
of cassava on a rather extensive scale.

Though a staple drought-

resistant food crop elsewhere in Africa, this cassava is principally
produced as a reserve stock feed for the large dairy cattle population
in Muqdisho.
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Notwithstanding this unusual example of crop - stock integration and
despite the fact that the overwhelming majority of dryland farmers own
livestock, there is little real integration between crop and stock
farming, except to regard the one as insurance against the risk of
drought adversely affecting the other. Livestock are generally given
priority in the allocation of labour, given that the returns to cropping
are still relatively low.

Consequently, at times of peak labour demand,

like weeding and harvesting, labour may have to be hired to compensate
for family labour involved in herding stock. Animals are kept
therefore, not just for milk and occasional cash sales, but also for
emergency needs. If the harvest fails or labour has to be hired, an
animal is sold.

Throughout the rainfed areas, the principal aim is assured production
of a food crop; only when this has been achieved will the farming family
take a chance on some other, more risky cropping enterprise.

7.2.2

Irrigated Farming

Here an important distinction should be made between the multi-plot
smallholding of 5 ha or less based on subsistence cropping, and the
relatively large farms often registered, sometimes state-run, generally
exceeding 20 ha and usually producing one or more crops for the
commercial market.

This contrast is well seen when comparing the

^-1^ ha divided plots which are common around Jawhar and which are
usually managed on a part-time basis, the owners periodically labouring
elsewhere, with those large single plot holdings, often of 20-40 ha,
that are common downstream between Balcad and Aw Dheegle.

Owing to failures of water control, whether deficiency or excess,
shortage of labour, lack of credit, non-availability of tractors or for
other reasons, it should be emphasised that it is most unusual for an
entire 'irrigated farm' actually to be Irrigated.

Especially in the gu'

season when the river floods are erratic and unreliable, expanses of
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rainfed maize occur right to the heads of the irrigation canals. Even
in the dayr, the irrigation of seasonal crops is often regarded as a
labour-intensive act of last resort, water only being applied when the
crops are seriously wilted.

Increased weed infestation is a particular

reason for postponing irrigation. In their survey of irrigated farms at
Buulo Mareerta, Schuckler and Mahamoud (1984) found average holdings of
3.7 ha divided into two or more plots; but only about half the total
area was under any form of cultivation (1.9 ha cropped in the gu':
ha in the dayr).

1.6

They also recorded that as many as a quarter of the

'irrigated farms' went unirrigated in the dayr season, while 41% were
irrigated once and only 34% twice.

The most usual cropping pattern on irrigated smallholdings is for maize
to be planted in the gu' followed, if the crop has been successful, with
sesame in the dayr. Maize monoculture is however almost equally
widespread, especially in the lower Shabeelle Valley. A similar pattern
is followed in dhesheegs and areas subject to seasonal flooding, with
rainfed maize in the gu' followed by sesame grown on the receding flood
towards the end of the dayr or early in jilaal. A variation on this
pattern occurs in a number of the villages on the Shabeelle downstream
of Haaway where gu' maize is planted early in March/April to be
harvested before the period of prolonged flooding (August to November);
this is followed by jilaal crops of sesame and vegetables.

In the immediate riverine areas, where irrigated cultivation has been
undertaken over centuries, plots are particularly small and no livestock
are kept. Much more intensive systems of cropping occur with some form
of crop cover for most of the year and irrigation either by gravity or
pump lift depending on the level of the river relative to the bank. The
intercropping of maize and beans is most common; these are usually
planted amongst perennial bananas, sugarcane, castor and guava. Tiny
plots of tobacco may be planted beside village huts.

Along the river

banks, there are mangoes, grapefruit and limes, with kapok around
Jannaale and coconuts along the lower Jubba.

In Baardheere District,

the smallholders specialise in small plots of onions and tobacco, much
for sale as far away as Muqdisho.
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7.2.3

The Large Farm Sector

The more important state farms and agricultural development projects in
the Shabeelle and Jubba valleys are listed in Tables 20 and 21.

TABLE

20

Estimates of controlled irrigation in the Shabeelle Valley

Reach

Nature of irrigation

Area,

ha
Above Jalalaqsi Small-scale pump irrigation in
scattered localities
Jalalaqsi to
Balcad

Balcad to
Aw Dheegle

Aw Dheegle to
Farkeerow

Baarow Weyne State Farm (rice)
Jawhar Sugar Estate - sugar
- citrus
Jawhar Prison Farm (maize + rice)
Small-scale pump irrigation
Balcad Irrigation Project
Afgooye/Moordiinle Irrigation
Project
Seed multiplication farm, Afgooye
Police and military farms, near
Afgooye
Other pump irrigation, estimated

Date of
estimation

100

1984

300

1984
1981*
1982
1984
1983

4 800

50
300
300
1 050

1983

600
200

1984
1984

1 250
5 500

Military and prison farms
1
Shalaamboot Crash Programme
Jannaale Crash Programme
1
Cooperative Union farms
EDF-assisted Grapefruit Project
All other gravity-irrigated farms in
the Jannaale/Buulo Mareerta project
area
16

950

1984
1977/

300

1984
1984
1984
1984
1984

600

1978**

1 000

1982/7^
19827'7'
1984

400

600
300

Farkeerow to
Haaway

Kurtunwaarey Settlement Scheme
Soblaale Settlement Scheme
Haaway Settlement Scheme

Shabeelle
Valley

Total Controlled (formal) Irrigation 37 950

850
500

* based on World Bank (1981)
T' based on HTS ( 1977), but area under perennial crops raised from
430 ha to 750 ha
** based on MMP (1978)
T'T' G T Z figures f or gu' season 1982
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TABLE 21

Estimates of controlled irrigation in the Jubba Valley

Reach

Nature of irrigation

Above
Baardheere

Small-scale pump irrigation in
scattered localities

Baardheere
District

Small-scale pump and gravity
irrigation

Saakow District Dujuuma Settlement Scheme
EDF-assisted pilot farm
Small-scale pump irrigation
Downstream of
Fanoole

Jubba Valley

Jubba Sugar Project
Fanoole Irrigation Project
Buulo Gaduud seed multiplication
farm
All other irrigated farms

Area,
Date of
ha
estimation
100

1 500

1984

1984*

400
60
90

1982
1984
1984

4 300
650

1983
1983

200
8 100

1984
1984*

Total Controlled (formal) Irrigation 15 400

* figures based on AUH (1984)

Other than Mashaaga irrigated fodder farm on the lower Jubba (formerly a
component of the World Bank, - assisted Trans-Jubba Livestock Project),
none of these farms run livestock or produce fodders. Instead, the
principal crop on a majority of the large-scale irrigated farms is
maize, with bananas, grapefruit and papaya often playing a subsidiary
role.

Of the 39 state farms that are irrigated, the average size is

about 1 000 ha, 50-60% of the farm operations are mechanised and some
70% of the farm area is actually irrigated; little or no financial
information is available.

Since 1983, these farms have been supported

by the Farm Management Advisory Service (FMAS), established to
strengthen middle-level management and accountancy, as well as to
coordinate farm inputs and provide on-farm

technical advice, especially

as regards machinery (almost $1 million is invested in machines alone).
The FMAS runs a demonstration 320 ha farm near Jannaale with emphasis on
irrigated field crops. Over one third of the farm is down to maize with
significant areas (exceeding 25 ha) of cowpeas, sunflower, groundnut and
rice.
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There has been a tendency in the past to exaggerate the importance of
sugar, bananas and cotton in the Jubba and Shabeelle valleys.
Significant areas of sugar (mostly varieties Co 997 and NCo 310) occur
only at two locations with about 4 800 ha at Jawhar, currently declining
owing to long-term drainage and salinity problems, and some 4 300 ha at
Mareerey (1983), expanding to serve the newly commissioned 70 000 ton
capacity factory at the Jubba Sugar Project.

Although the main export crop, bananas (principally Poyo) are currently
(1984) estimated to cover only about 6 500 ha (3 850 ha in the lower
Jubba and 2 650 ha in the lower Shabeelle).

Nevertheless, IFAD (1979)

estimated the permanent labour force on the banana plantations at about
20 000 persons, with as many as 75 000 people dependent on the industry
as their principal source of income. The largest single area of bananas
is the 309 ha (1984 data) planted on a 2 160 ha estate by the SIPA
Company within the Jannaale/Buulo Mareerta project area. Part of this
estate is distinguished by the practice of intercropping bananas with
coconuts.

An estimated 90% of banana production is from private farms,

10% from state farms. Areas under cotton (Acala 4/42) are negligible,
the only significant plantings being on the Balcad Irrigation Project
(200 ha in the dayr) and near Jamaame on smallholdings where some 250 ha
are mostly interplanted with maize in the gu'.

7.3

FARMING PRACTICES

Such practices as soil preparation, sowing and planting, crop
maintenance, weeding and harvesting, have been described in depth by
earlier surveys, in particular FAO/Lockwood (1967), HTS (1977),
Schuckler and Mahamoud (1984) and the Agrar und Hydrotechnik study of
irrigation in the Jubba Valley (1984).

There is little to be gained

from repetition, though salient points relating to the smallholder
sector deserve emphasis, especially as regards the prevailing shortage
of on-farm labour for cultivation and weeding.

But perhaps the most

interesting point to emphasise from the outset is that cultural
practices often differ little as between irrigated and rainfed farms.
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Nevertheless, while a majority of dryland farmers undertake field
preparation, sowing and weeding by hoe, the riverine farmers are
becoming increasingly dependent on tractorised ploughing, followed by
hoe weeding.

Cultivation by draught oxen rarely occurs and is unknown

in the lower Shabeelle and lower Jubba; it is seen however on the
lighter rainfed soils of Bakool Region immediately to the north of the
project area. Although tractors are regularly used, they are not owned
by the farmers. Instead, much of the ploughing is undertaken by private
contractors - rather than by ONAT, the state-run farm machinery
organistion, despite its lower rates (1984 ONAT charges ranged from 80/to 180/- per hour according to farm interviewees, compared with private
rates of 120/- to 300/-, average 240/- per hour).

There appears to be a

general failure on the part of ONAT to provide services when required
owing to the low proportion of operational tractors, a lack of spare
parts and frequent failures in the supply of diesel.

Weeding was consistently reported as the principal cause for the hiring
of labour and hence the most critical factor constraining the cultivated
hectarage on a majority of small farms. In rainfed farming, weeding can
account for almost 50% of the total field labour requirements. Because
of the general labour shortage at weeding time, labour rates reported
ranged from 20/- to 80/- per jibaal (one sixteenth of a hectare - a hard
worker can weed three jibaal/day).
unknown.

The use of herbicides is generally

In Bay Region the labour shortage has led to development of a

system of mutual aid, farmers exchanging work on an equal basis; such a
system is not generally found in the riverine areas however. Weeding
often starts late because it overlaps with planting, leading to a
serious loss of soil moisture in many fields. Failure to thin crops
also causes a loss of yield, principally due to competition for
moisture.

Where late thinning does take place, the thinnings are fed to

stock and can constitute a significant source of feed. Where widespread
crop failure appears imminent, it is usual practice to graze off the
crop.
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7.4

CONCLUSION

The majority of smallholders face major constraints in their attempts
even to produce adequate subsistence. Above all, there is the constant
risk of crop failure, whether due to a failure of the rains, of the
annual floods, or merely the breaching or siltation of a main supply
canal.

Not only do these conditions prevent the accumulation of capital

savings but, more immediately, effect an embargo on innovation.
Consequently, initial steps for farm improvement need to be directed at
measures that do not involve a significant outlay either of capital or
of labour - e.g. improved cultivation and planting techniques, closer
seed spacing, fewer seeds per planting hole, better adapted crop
varieties, early removal of cereal crop residues to reduce the incidence
of stalkborer.

The use of purchased inputs such as pesticide and

fertilisers seems likely to be confined, at least in the short term, to
those farmers with assured irrigation. Meanwhile, without an injection
of credit the small irrigated farms are likely to remain small because
of their inherent cash flow problem and the lack of capital for such
major operations as bush clearing.

Nevertheless, given sensitive advice

and adequate economic incentives, there is much evidence to suggest that
even the smaller farmers can respond.

Already, there are signs that

some farmers are now prepared to invest more in crops than in stock
(still the opposite of the case on most rainfed farms) and, given
irrigation, there is seen to be scope for a variety of enterprises,
opening up opportunities for crop rotations and for evening out some of
the peaks of labour demand which are so constraining a feature of the
current farming scene.
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PART 3
LAND CLASSIFICATION AND REGIONAL ANALYSIS

CHAPTER 8

8.1

LAND CLASSIFICATION

LAND REGIONS

The project area is large enough to include a representative
cross-section of much of the environmental diversity of southern
Somalia. To facilitate study and analysis of resources it was necessary
to divide the project area into the smaller and relatively homogeneous
units referred to as Land Regions.
Land regions have readily recognisable individual and distinctive
characteristics including land form, geology and soils, climate,
vegetation, and present land use, the latter usually dictated by the
total combination of factors.

Fifteen land regions have been recognised and mapped (Text Map 3
(opposite page 46) and Maps la-Id).

Ten of the land regions have been

conveniently subdivided into subregions but only five sets of subregions
could be mapped at the scales used.

Although a degree of overlapping is inevitable, each region or
subregion forms a distinct and fairly homogeneous unit. The descriptive
framework for each region (Chapters 10-14) includes information on its
locality in relation to other regions, the land area involved, and
existing water supplies, as well as notes on the other six
characteristics outlined above. For descriptive purposes, groups of
land regions were drawn together under a few convenient and obvious
geographical headings which do not require definition.
Land regions were mapped from a variety of sources. Distinct patterns
and colours on selected Landsat images were the basis for some map
boundaries whilst other were obtained from print laydowns of standard
air photographs.

Some of the land region boundaries are rather diffuse

and difficult to delineate.
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8.2

LAND USE CLASSIFICATION

Land use classification is based largely on interpretation of print
laydowns of aerial photography flown in February-March 1983 and December
1983-April 1984, supported wherever possible by information collected on
the ground.

The main mapping was based on print laydowns at 1:200 000

scale supplemented by a limited number of print laydowns at 1:100 000.
The scale of the print laydowns and the quality of some of them
precluded detailed interpretation and the land use maps (Map la-Id) are
therefore expressed in the simplest terms.

The land use classification comprises ten physiognomic classes of
vegetation, seven types of land development, and a miscellaneous group
of significant features including selected wells and watering points,
eroded dunes, and selected urban areas. All are briefly defined below
and the relevant map symbols are placed in brackets, following the land
use classes:

Bushland (B): is land supporting a mixture of shrubs and trees, often
dominated by shrubs but with trees always conspicuous. The canopy
usually does not exceed 5 m in height except for occasional emergents.
Canopy cover is more than 50%. Grasses and herbs grow beneath the
shrubs and trees.

Open Bushland (BO): is a more open type of bushland with canopy cover of
25-50%.

The open canopy allows a good grass cover to develop.

Bushed dunelands (Bd): is a distinctive bushland type dominated by
Acacia tortilis and A. Senegal and which is confined to the coastal
dunes and outliers.

Thicket (T): is an extreme form of bushland where the woody plants form
a closed stand through which it is possible to pass only with great
difficulty.
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Wooded thicket (Tw): is a form of thicket with an upper open canopy of
trees up to 12 m.
Shrubland (S): is land supporting a stand of shrubs, usually not
exceeding 1-3 m in height with a canopy cover of more than 25%.

Grassland (G): is land dominated by grasses and occasionally other
herbs, sometimes with widely scattered or grouped shrubs and trees, the
canopy cover of which does not exceed 5%.

Shrubbed grassland (Gs): is grassland with scattered or grouped shrubs,
the shrubs always conspicuous, but having a canopy cover of 5-25%.

Bushed grassland (Gb): is grassland with scattered or grouped trees and
shrubs, both always conspicuous, and with a combined canopy of 5-25%.

Semi-permanent and permanent swamp (S): a permanent swamp is land
covered by permanent standing water and supporting various plant
communities, including reeds, sedges, rushes, and aquatic species.

Cleared/cultivated land (C): includes bush fallow and, in certain areas,
land fenced and cleared for grazing.

Cleared/cultivated duneland (Cd): as for (C) but in the dune land
regions.

It includes large areas of land cleared and fenced for grazing

or fodder production.

Livestock holding grounds (Dl): are largely cleared of dense bush and
usually fenced.

Settlement schemes (Ds): include the larger settlement schemes adjoining
the rivers.

Plantations (Dp): and Sugar plantations (Dps): include most irrigation
development.
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Eroded sand dunes (E): includes all large mobile dune areas.

Towns and villages (U): includes most significant urban areas.

Water points on rivers (Wr), Excavated tanks (Wt) and Wells (Ww):
include selected significant livestock watering points.
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CHAPTER 9

9.1

LAND USE AND LAND CAPABILITY

LAND DSE SURVEYS IN SOUTHERN SOMALIA

Comprehensive large scale surveys of land use in southern Somalia have
been carried out in the recent past by FAG/Lockwood (1967), Huntings
Technical Services (1977), RMR (1983/84) and by NTTCP/LUS 1983/84 (the
study reported here).

Details of the previous aerial photography and

soil survey coverage of the area have been summarised in preliminary
NTTCP/LUS reports (Makin and Rose Innes, 1983).

The surveys of FAO/Lockwood and HTS were based on the interpretation of
aerial photography, taken at 1:60 000 scale in 1960. The RMR survey was
based on analysis of Landsat satellite imagery and on low level aerial
sample surveying.

The FAO study also included some low level aerial

census work, though at a low sampling intensity and relatively low
accuracy.

All studies have included ground survey work.

The FAO/

Lockwood surveys included detailed surveys of farming systems and crop
yields, rangeland vegetation and productivity, and water resources, as
well as geology and soil surveys. The RMR survey included detailed
assessments of range vegetation resources and observations on other
aspects of land use. The present NTTCP/LUS surveys have included air
photo Interpretation of 1983/84 photography as well as qualitative
surveys of the farming systems, livestock production systems and stock
movement patterns (concentrated in areas affected by tsetse), and
records of livestock herd and flock performance.

All these major studies of land resources and land use have delineated
Land Regions or Land System Units (RMR) as relatively homogeneous blocks
of land within which to describe land resources. The boundaries of
these regions or units have been determined in each case on the basis of
geology, land form, soils, vegetation types and land use. The different
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studies have, however, operated at different scales and levels of detail
and have not therefore used the same framework of land regions or units.
Thus, the FAO/Lockwood study delineated 14 Regions within the
208 500 km^ of their study area. RMR delineated 177 Land System Units
(LSUs) within 228 044 km^, while the present LUS studies have
distinguished 23 Land Regions (LR) in 150 000 km^.

The boundaries of

these LRs and groups of LSUs broadly coincide at major geomorphological
boundaries but there are many differences in detail which complicate the
comparison of results from the different surveys. These are discussed
in the following sections and should be noted whenever comparisons are
made.

The major difficulties of comparison of estimates of land use made by
different authorities are in the definitions of the classifications of
land use and the delineation of the areas/regions/land units to which
they apply. The three major studies of land use (FAO/Lockwood 1967,
RMR 1983/84 and NTTCP/LUS 1983/84) have each used different definitions
of vegetation physiognomic and agricultural land use types, and have
distinguished different regions or zones as the framework for
presentation of results. Careful consideration of definitions and
regional boundaries is required in order to compare the various data, as
discussed further in Section 9.5 for agricultural land use and in
Section 9.7 for rangeland use. It is important that future land use
assessments are made with the most objective and clearly stated
definitions of vegetation and land use types and that data are presented
in the most disaggregated form to allow compilation into suitable land
regions or zones for comparison over time and between different
authorities.

9.2

PRESENT EXTENT OF DIFFERENT FORMS OF LAND USE

The patterns of present land use in the NTTCP/LUS project area have been
interpreted from 1:200 000 photomosaics derived from the 1983/84
1:30 000 scale air photographs, and are shown mapped at 1:500 000 scale
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in Maps la-d. Area measurement by planimeter and dot counting methods
from the 1:500 000 scale maps provided estimates of the areas of all
types of land use for selected priority LUS Land Regions. These are
summarised in Table 22. Table 23 summarises some comparable features of
land use derived from the RMR 1983/84 surveys, expressed in LUS Land
Region areas by amalgamating RMR Land System Units into the appropriate
LUS Land Region (including proportions of RMR units where they overlap
LUS Land Region boundaries).

For the LUS figures, land in the cultivation cycle is comprised of
cleared and cultivated land and cultivated duneland, plantations, and
settlement schemes, as mapped in Map la-d.

The principal areas of

agricultural development are in the Middle Shabeelle (64% of LR4) and
Jubba Valley (33% of LRlOb and 26% of LRlOa).

In the remaining Land

Regions, generally only about 10% or less of the land area may be
regarded as being in the cultivation cycle.

Rangelands thus cover over

85-90% of many Land Regions. Even in the most heavily settled Regions,
rangelands comprise 25-65% of the land area.

There are some substantial differences in the estimates of the extent of
different types of land use between the LUS and RMR surveys. The
methodologies of these surveys are described in section 9.5.1. Apart
from differences in methodology, it should also be noted that the method
of combining RMR Land System Units by proportion into LUS Land Regions
may be misleading if land types are not homogeneously distributed
throughout RMR Land System Units. LUS estimates of the area of small
dispersed features, may be low because many small areas would be below
mappable and measureable size at 1:500 000 scale.

The LÜS estimates of the extent of vegetation physiognomic types are
also shown in Table 22. These are discussed in more detail in
Section 9.7.

151

I*

TABLE 22 Broad categories of land use in selected land regions based on LÜS airphoto interpretation and field
checking (1983-4), km^

Land
Regions*
1

1

la
lb
Ic
2a
2b
3a
3b

1 ^
5
6
8
10a
10b
12
13

Total area

5
1
2
3
9
1
12
4
11
17
3
2
5
3

497
264
427
390
884
801
110
012
108
249
098
144
398
481
638

Thicket

_

28
-

10

Bushland

3
1
1
2
9

-

-

2
2
10
2
1

87
1 626
1 181

3
2

11
59
69
696

294
153
733
494
614
195
557
763
810
034
310
056
724
396
342

Open
bushland
162
-

Bushed
grassland
+
grassland
—
-

12
-

332
112
79

130
163

-

-

161

1 196
788
109

-

861
12 075
1 139
124

-

-

6
468
162

68

-

Eroded
dune
sands

Swamps &
open water

719
9
15

-

-

59
9
261
455
112

4
—

-

I

106
209
208
—

Area in the
cultivation
cycle
1 261
62
667
504
9
97
97
7 739
449
175
2 009
827
781
89
46

Urban I

60
11
-

6
-

25
-

9
11
4
!

—

*See Texlt Map 3

M

y
categories of land use by land region (Dayr season 1983) derived from RMR (1984), km2

TABLE 23

Land
Region*

Broad categories of land use by land region (Dayr season 1983) derived from RMR (1984), km'

Total area

Rangeland

Swamps +
open water

Area in the cultivation cycle

Rainfed
la
lb
Ic
2a
2b
3a
3b
4
5
6
7
8
9/
10a
10b
11
12
13
14
15
Total''

5
1
2
3
9
1
12
4
11
4
17
26
3
2
8
5
3
6
14

497
264
427
390
884
801
110
012
108
249
971
098
721
144
398
776
481
638
506
123

144 598

5
1
2
3
9
7
4
11
4
15
23
2
1
8
5
3
6
13

055
187
254
102
658
197
906
937
026
016
807
283
314
426
660
476
309
521
155
828

130 117

333
48
124
150
**
40
37
3 434

195
19
29
104

1
75
263
121
3
13
216
10

4
65
1 473
2 872
580
427
3
60
32
4
2

4
47
835
2 335
407
139

1 902

9 688

5 088

3
70
29
548
145
402
3

* See Text Map 3
** negligible
^ Upper Shabeelle Valley (9a) not included

Fallow as %
of cleared
land

Area actually
cropped

6
25
906

Irrigated
41
60
77
31
24
846

8
22
112

33
2
2

1 012

25
32
49

28
43
19
26
41
100
45
94
50
100
37

9.3

RECENT CHANGES IN LAND USE

Changes in land use over the past 23 years have been assessed by
comparing the 1960 HTS 1:60 000 photography with the 1983/84 LUS
1:30 000 photography.

This has been done in two ways.

Initially, a

comparison was made between the FAO/Lockwood (1967) interpretations of
the 1960 photography and the LUS interpretations of the 1983/84
photography, as mapped at 1:500 000 (Maps la-d).

This comparison

covered agricultural land use and vegetation types, though it was
complicated by the different definitions of land use categories and land
regions used in the two studies. A second, more detailed analysis was
therefore carried out of land in the cultivation cycle by interpretation
of the HTS 1960 1:100 000 mosaics within the same Land Regions as
defined by LUS. This could only be done in selected Land Regions, as
1960 photocover is not available for the whole LUS project area.

Table 24 presents the comparison of the FAO/Lockwood and the LUS data.
The table shows the FAO/Lockwood Land Regions and the LUS Land Regions
which most closely cover the same areas, though the boundaries do not
coincide.

For each type of vegetation or land use, the table shows the

percentage of the FAO/Lockwood or the LUS Land Region respectively
covered in 1960 and 1983/4.

As far as possible, the definitions of

vegetation types used by FAO/Lockwood have been accommodated within the
broader and more objective LUS classification.

Thus, the FAO/Lockwood

'grass savanna' and 'grass steppe' are classified as 'grassland', while
the remaining FAO/Lockwood categories of mixed grassland and shrub are
classed as 'shrubbed or bushed grassland'.

The FAO/Lockwood category of

'open shrub steppe' is assumed to equate with 'open shrubland or
bushland' and all other FAO/Lockwood 'shrublands' and 'tree and shrub
steppe' categories are assumed equivalent to 'shrubland or bushland'.

The table illustrates increases in the percentage of land in the
cultivation cycle (defined for both surveys in section 9.5.1) from 1960
to 1983/84 in all land regions, particularly in the Upper Shabeelle and
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TABLE 24

Comparison of the percentage of land in different landuse and vegetation physiognomic types in
1960 and 1983/84 in selected land regions of southern Somalia (1)

Percentage of Land Region mapped in each vegetation type
Equivalent
FAO/Lockwood (1967) LUS (1985) Year
Land Region
Open
Shrubland Thicket
Land
of
Land in
Shrubbed or
or wooded
shrubland or
or
Region
study cultivation Grassland
bushed
grassland
bushland
bushland
thicket
cycle
1960
1983/4

22

9a

1960
1983/4
1983/4

18

la
lb

1960
1983/4
1983/4

20

3a
4

1960
1983/4
1983/4
1983/4

<1

2a
2b
11

1960
1983/4

<1

6

1960
1983/4

7

8

1960
1983/4

10

9d

1960
1983/4

17

10b

1960
1983/4
1983/4

0

14
15

Upper Shabeelle
Coastal dunes

Shabeelle flood
plain
Marine plain

Eluviated plain
Bur
Central uplands
Lower Jubba flood
plain (2)
Lac Dera plain

14

5
35
3

10
12
64

31
2
<1

<1

1
2
0
12

<1
4

<1
1

1

13
<1
<1

0
<1

0
2
9
4

30
86

60
55

4

36
53

0
0
5

<1

83

19

5

1

14

40
7

5
<1

33

0

92

3

0
<1
1

89

71

1

0

0

69

1
0

0
<1

74
97
94

8

1

0

20

20

9
<1

0
2
<1

89
10
1
2

0
<1
1

<1

24
23

10
1
7

3

0

60
81
23

16
18
9

0
<1
0

15
<1
<1

71
3
0

0
0

<1
60

0
1

1
0
0

23
5

57

2
2

0

<1
38
35

0
1

1. Derived from FAO/Lockwood (1967) by combining land use and vegetation types into appropriate LUS
classifications. FAO/Lockwood Land Regions do not exactly match the LUS region boundaries; the table
presents the LUS Land Regions most closely encompassed by the FAO/Lockwood regions.
2. In the Lower Jubba flood plain (LUS Land Region 10b) the area designated as bushed grassland to the
west of Kamsuuma on Map Id is actually open bushland and has been included as such in this table.

Shabeelle Flood Plain Regions and in the Lower Jubba. Associated with
these increases have been declines in the areas of rangeland and some
indications of a change in the vegetation composition of the rangeland.
Thus, the areas of grassland and shrubbed or bushed grassland appear to
have declined consistently in all land regions.

(Differences in

definition between the FAO/Lockwood and LUS studies would not be
substantial for grasslands, though LUS mapping at 1:500 000 might have
under recorded the areas of grassland where grassland occurs in small
patches within bushland).

The combined areas of 'open shrubland or

bushland' with 'shrubland or bushland' do not show a consistent pattern
of change, though the proportions of open bushland appear to have
increased significantly in some areas, notably in the interriverine and
trans-Jubba rangeland areas. These changes are discussed in more detail
in section 9.7 .

In order to quantify the changes in agricultural land use with more
precision, the 1960 photomosaics at 1:100 000 scale were interpreted
within selected LUS Land Regions to measure the areas in the cultivation
cycle.

These measurements were thus made with comparable definitions of

'land in the cultivation cycle', though mapping and measurements at
1:100 000 scale will be more accurate than at the 1:500 000 scale used
in the LUS 1983/84 estimates.

Table 25 shows the areas in the cultivation cycle and the increases in
these areas from I960 to 1983/84.

The area in the cultivation cycle has at least doubled in most regions,
with increases of 3 to 4 times in the lower Shabeelle regions (LRs 2a
and 3a), though the large increase in LR3a is mainly due to the
establishment of settlement camps in the area.

This contrasts with the situation further along the river, downstream of
Haaway (LR 3b), where there has been little increase, in fact merely
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TABLE 25

Comparison of areas in the cultivation cycle in selected land
regions of southern Somalia, 1960 and 1983/84 (1)

Cultivated areas, knr and Increase in cultivation
1960 to 1983/84
% of Land Region (LR)
1960

TKmd Regions

kn^

%

% per
ypar(2)

kn^

%of
LR

135 4
23 3
86 8
155 26

491
100
102
7 723

14
12
9
64

356
77
16
4 568

264
335
19
145

5.8
6.6
0.7
4.0

3 399 20

8 416

49

5 017

148

4.0

797
87

33
2

458
59

135
211

3.8
5.0

kn^
2a
3a
3b
4

Lower Shabeelle-south
Lower Shabeelle swamps-upper
Lov«r Shabeelle swamps-lower
Middle Shabeelle plain
3

Shabeelle vaUey (2a,3a,3b,4)
10b Lower Jubba valley
12 Trans-Jubba plains

1983/84

%of
LR

339 14
28 0.5

1. Based en interpretation of HTS controlled photoraosaics at 1:100 000 scale and
LUS land use map sheets. Map la-d, at 1:500 000.
2. Calculated as the confound annual % increase from 1960 to 1983.

localised fluctuations of population, owing to the severe physical
constraints imposed in this area by frequent flooding, poor access,
increasingly dense thicket, malaria and tsetse fly.

Already well established cultivated areas have continued to expand, as
in the middle Shabeelle (LR 4) and the lower Jubba (LR 10b), but not

as

fast as in newly pioneered regions (LRs 2a, 3a and 12). Especially
significant is the rate at which the last remaining riverine forest is
being destroyed, with a recorded loss of just over 50% in the forest
cover between Fanoole and Buaale between 1960 and 1984, Madgwick (1984).
The overall annual rates of uptake of land appear to have been similar
to the apparent rates of increase in human populations, as described in
Chapter 4.

Similar continued rates of expansion may be expected in

those Land Regions with relatively low percentages of the land at
present in the cultivation cycle (LRs 2a, 3a and 12), particularly where
Class 1 and 2 soils remain available and rainfall is adequate.
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9.4

9.4.1

USE OF LAND FOR CROPPING

Methods Of Cropped Area Assessment

Differences in definition and methods of measurement of land use may
account for some of the differences in estimates of apparent cropped
area produced by the recent LUS and RMR surveys and by the Food Early
Warning System Department of the Ministry of Agriculture (FEWS).

The

LUS methods have been based on mapping from preliminary airphoto
interpretation on 1:200 000 print laydown mosaics, derived from the
1983/84 1:30 000 air photography, and checked by reference to the
original photography and field survey where possible. Air photography
interpretation at 1:200 000 scale and mapping at 1:500 000 scale
inevitably involves considerable generalisations in the classification
of land use, though classifications were made as objectively as possible
following the definitions given in Chapter 8.

However, where there is a

varied and dispersed pattern of land use and settlement it is difficult
to map agricultural land use precisely at these scales. Land that is
mapped in the cultivation cycle will thus include patches of bush,
unused waste land, roads, tracks, dispersed and isolated housing, small
flooded areas and so on. Estimates of the extent of these can be made
by carrying out detailed airphoto interpretation at 1:30 000 scale in
sample areas to correct the 1:500 000 mapped area results. This work
has not yet been done for the LUS photography.

Similar procedures used by FAO/Lockwood (1967) showed that of the areas
mapped at 1:60 000 as being within the cultivation cycle, only between
58% and 86% was actually in the cycle (defined by FAO/Lockwood as
occupied land), depending on the intensity of settlement and cropland
use in the area. These estimates are summarised in Table 26 and
indicate the extent by which land actually in the cultivation cycle may
be overestimated in preliminary LUS measurements.

The table also shows the percentage of land which was cropped in the
year 1963, based on questionaire surveys of a sample of about 1% of
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TABLE 26

Comparison by FAO/Lockwood (1967) of land actually in the
cultivation cycle and annually cropped as a percentage of land
mapped in the cultivation cycle (1)

Land
Land cropped in 1963
Equivalent
FAO/Lockwood (1967) LUS (1985) actually in
Land Region
Land
cultivation
% mapped % actual cultiRegions
cycle, %
mapped land(2) land (3) vation land (4)
Upper Shabeelle/
Central uplands/
Mudugh plain

9a,9b,9d

58

22

38

Baydoa subregion

9c

86

63

74

Buur/Eluviated
plain

8,6

78

51

66

Shabeelle flood
plain

4,3a

70

29

41

10b

78

64

82

Lower Jubba flood
plain

1. Derived from land use data presented by FAO/Lockwood (1967).
2. Land actually in cultivation is derived from land mapped as being
in the cultivation cycle, less bush and other non-cultivated land
within the mapped boundaries.
3. Land cleared and planted as percentage of total land mapped in
cultivation cycle.
4. Land cleared and planted as percentage of land actually in cultivation cycle.

farmers.

This figure would obviously vary between years, depending on

weather, but gives an indication of the proportions of fallow land in
the agricultural land use system.

The estimates of land actually

cropped as a percentage of land mapped in the cultivation cycle were as
low as 22% in areas of low intensity settlement, though up to 64% in the
intensively settled lower Jubba areas.

In the latter area, over 80% of

the occupied land in the cultivation cycle was actually cropped, partly
due to the presence of perennial plantation crops. On average about
half the occupied land was cultivated in one or other of the cropping
seasons of 1963.

The derivation of cropped areas by FEWS is based on a sample survey of
farmers to obtain questionnaire data on the proportion of land held
which is currently cropped.

These figures are then used with estimates

of the total area regarded as held by farmers (here defined as occupied
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land) to estimate total cropped areas. The areas held by farmers are
derived from records of registrations of land by districts, corrected
for presumed, but unknown, amounts of unregistered land. This
definition of occupied land is thus probably more restricted than the
LUS definition of land in the cultivation cycle since it is likely to
include only recently fallowed land.

Airphoto interpretation methods

will include in the cultivation cycle fallows of up to 5 to 10 years
duration if field patterns are still evident and land is relatively
clear of secondary bush regeneration.

FEWS estimates of cultivated land

also include all state and large farms, and Irrigation project areas
(as, of course, do the airphoto derived areas).

The RMR approach is based on the low level aerial survey of about 2% of
the land area, using line intersect methods to quantify the proportions
of the surveyed area under different types of land use. Current
cropping is distinguished from land in recent fallows (uncropped for two
cropping seasons), though the extent of cropping observed depends on the
season of survey.

In the 1983 dayr season, for example, the cropped

area was reduced due to poor rains. The inclusion of land ploughed (or
otherwise prepared for sowing), but apparently not sown, may provide an
estimate of areas expected to be cropped under better rainfall
conditions. The distinction of recent and longer term fallows (or
abandoned land) is also attempted, though this will not always be clear
as secondary vegetation growth is variable depending on soils, water
conditions and the remnant original vegetation species.

In the RLIR survey, an attempt was also made to distinguish rainfed
cropping, control irrigated cropping (where field bunding was obvious),
and falling flood cropping. These distinctions are not always obvious
in the field and have not been attempted in the preliminary LUS airphoto
interpretation.

Thus, areas within command of a river will only be

irrigated if the flood attains a height sufficient to enable pumping to
take place or to allow irrigation by gravity.

Moreover, if the rainfall

is anywhere near adequate, supplementary irrigation will not generally
be applied.

Similarly, in the dhesheegs along the Jubba, it is

impossible from airphoto Interpretation to determine whether a crop is
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rainfed or benefitting from a flood that has already receded.

Detailed

analysis of the 1:30 000 photography rather than 1:200 000 photomosaics
could enable the distinction of areas of land with earthworks and canals
that would be irrigable if water were available, but it would still be
difficult to distinguish areas under the various types of controlled
irrigation and the irrigable areas that are actually cropped only on
rainfall.

In the comparisons of agricultural land use made in this report, RMR
estimates of all land in the cultivation cycle have been compiled by
including currently cropped land, ploughed land, recent fallow land,
longer term fallow or abandoned land and recently cleared land.

This

definition of land in the cultivation cycle would thus be similar to the
FAO/Lockwood definition of occupied land.

The RMR estimates of land in

the cultivation cycle would not include the bushland and grassland
patches that are included in the LUS mapped cultivated areas.

9.4.2

Estimates Of Cropped And Fallow Areas For 1983/84

Tables 22 and 23 (in Section 9.3) presented the estimates of land use
and land in the cultivation cycle derived in the LUS and RMR surveys
respectively.

For the RMR data, RMR Land Use System Units have been

combined into the appropriate LUS Land Regions. Tables 27 and 28
present the FEWS estimates of land in the cultivation cycle and cropped
areas in the gu' and dayr seasons respectively.

These data are

presented by administrative district and are thus difficult to
compare directly with the LUS and RMR data, though the data do show the
proportion of occupied land which is actually cropped.
Considerable differences are evident between LUS and RIIR estimates of
land in the cultivation cycle, with the LUS estimates generally being
higher, and on average about double the RMR estimates. These
comparisons suggest that the LUS definition of land in the cultivation
cycle is much wider than the RMR and FEWS definitions. The LUS figures
for the area in the cultivation cycle may be adjusted to remove the
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TABLE 27 Categories of land use by district (Gu' 1983) derived from FEWS (1984), km^

Area/District

Area in the culti-l Area actually
cropped(l)
vation cycle
(occupied land)

Maize

Other Fallow as %
Sorghum Sesame Legumes crops. of occupied
1 and
1

Shabeelle Valley
iHllRAAN

398

291

173

43

37

26

12

27

[Beledweyne
Buulobarde
Jalalaqsi

79
160
159

35
137
119

19
83
71

3
12
28

4
25
8

3
13
10

6
4
2

5b
14
25

MIDDLE SHABEELLE*

857

667

390

42

91

52

92

22

Jawhar
Balcad

405
452

344
323

183
207

24
18

54
37

23
29

60
32

15
29

1 756

1 085

605

121

162

105

92

38

686
23
580
265
202

442
20
371
125
127

292
1
180
77
55

24
10
41
12
34

49
1
77
19
16

39
32
9
19

38
2
41
8
3

3(>
13
36
53
37

790

586

63

361

5

38

119

26

193
60
333

23
10
30

100
30
231

2
3

h

Baardheere

230
101
459

-

7
25

62
10
47

lb
41
27

MIDDLE JUBBA

787

389

83

117

26

35

128

51

Saakow
Buaale
Jilib

431
120
236

167
78
144

17
42
24

100
13
4

7
IL
8

14
12
9

29
99

61
35
39

LOWER JUBBA*

279

209

109

8

29

Jl

y2

25

Jamaame
Kismaayo

206
73

141
68

67
42

8

~

23
6

27
4

16
16

32
7

1 491

1 121

61

782

49

167

62

25

321

241
218
238
424

_

186

281
339
550

164
263

7
3
9
30

34
34
28
71

14
5
22
21

25
22
30
23

6 358

4 348

1 474

399

4J4

537

32

[LOWER SHABEELLE
Afgooye
Wanlaweyn
Marka
Qoryooley
Baraawe

h

Ijubba Valley
GEDO*
Luuq
iGarbahaarey

-

llntertIvorIne

BAY
iBaydoa
Qansaxdheere
biinsoor
Buurhakaba
Total

1

7 1
15
39
1 484
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* Only part of t he region included. i.e. excluding unname d dlstri :ts
(1) Cropped areas including rainfed a tid irrigated land.
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TABLE 28

Categories of land use by district (Dayr 1983) derived from FEWS (1984), km'

Area/District

Fallow as %
Area in the culti- Area actually
cropped
Maize Sorghum Sesame Legumes Other of occupied
vation cycle
crops
(occupied land)
land
I*
R*

Shabeelle Valley
HIIRAAN

414

95

78

32

93

14

23

11

58

Beledweyne
1Buulobarde
Jalalaqsl

113
156
145

22
32
41

27
34
17

8
11
13

32
30
31

1
6
7

5
14
4

3
5
3

57
58
60

MIDDLE SHABEELLE**

909

40

269

89

15

90

6

109

66

Jawhar
Balcad

425
484

15
25

147
122

45
44

1
14

48
42

3
3

65
44

62
70

1 700

180

684

340

66

330

64

64

49

676
23
534
265
202

82
9
28
20
41

222

73

41
5

153

248
167
47

109
U3
45

125
37
15

22
1
39

20

15
3
3
17
26

2

55
61
48
29
56

GEDO**

707

110

107

30

105

32

18

32

69

Luuq
Garbahaarey
Baardheere

230
101
376

43
27
40

38
7
62

15
7
8

27
12
66

7
3
22

12
3
3

20
9
3

65
66
73

MIDDLE JUBBA

786

]96

55

18

116

43

23

51

68

Saakow
Buaale
Jlllb

430
120
236

146
35
15

3
13
39

4
4
10

78
20
18

26
17

20
3

21
4
26

65
60
77

LOWER JUBBA**

266

45

87

38

8

32

32

22

50

Jamaarae
Klsmaayo

193
73

38
7

64
23

30
8

5
3

22
10

1

19
3

47
59

1 404

345

3

9

278

1

51

9

75

349
318
339
398

86

2
2

9
13
20
9

3
2
4

5

71
62
61
84

1

3

75
75
75
75

556

681

542

217

298

63

LOWER SHABEELLE
Afgooye
Wanlaweyn
1Marka
Qoryooley
Baraawe
Jubba Valley

Interrlverine
BAY
Baydoa
Qansaxdheere
Dllnsoor
Buurhakaba
Total

6 186

lb

85
98
1 Oil 1 283

* R = Ralnfed
I = Irrigated
**0nly part of the region Included, 1 e. excluding iinname<1 distrlc.ts
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areas of bush patches and other non-cultivated land within the mapped
cultivated areas, using the range of percentages of land actually in the
cultivation cycle derived from the FAO/Lockwood (1967) data in Table 26
(in Section 9.5.1).

Table 29 shows the likely maximum and minimum areas

in the cultivation cycle in different regions, compared to estimates
derived from the RMR survey.

TABLE 29

Comparison of LUS and RMR derived estimates of land in the
cultivation cycle in LUS Land Regions (1)

LUS area in cultivation cycle,
km2

1

Land Region
Area mapped
at 1:500 000
scale
la
lb
Ic
2a
2b
3a
3b
4
5
6
8
10a
10b
12
13
Overall

60% of
mapped
area

80% of
mapped
area

RMR area in
cultivation
cycle,
km2(2)

1 261
62
667
504
9
97
97
7 739
449
175
2 009
827
781
89
46

757
37
400
302
5
58
58
4 643
269
105
1 205
496
469
53
28

1 009
50
534
403
7
78
78
6 191
359
140
1 607
661
625
71
37

333
48
124
150
1
40
37
3 434

14 812

8 885

11 850

6 742

4
1 473
580
427
60
32

1. LUS estimates derived from airphoto interpretation on
1:200 000 PLDs, mapped at 1:500 000, measured by dot
counting. Area measurement not undertaken for the
regions not tabulated.
2. RMR estimates derived from low level aerial sample
survey of 2% of the total area surveyed.

This comparison brings LUS estimates closer to those of RMR, though
overall, in comparable areas, the LUS figure remains at least 30% higher
than that of RMR (8 885 km^ compared to 6 742 km^).

Such differences

are partly accounted for by the probable inclusion in the LUS estimates
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of more longer term fallow land and the possible inclusion of land
enclosed for grazing livestock or forage cutting.

On the other hand,

RMR estimates may be low because of the poor rainfall at the time of the
1983 dayr survey, and the lack of rainfed cultivation in the 1984
jilaal.
Turning to the comparison of the RMR and FEWS data, some significant
discrepancies emerge. Given that the dayr of 1983 was dry (other than
in lower Jubba and trans-Jubba where there is little rainfed cropping),
more credence can be attached to the FEWS figure for the overall
proportion of fallow within the occupied land in dayr (63%, see
Table 28), while RMR's figure of only 37% (see Table 24) is unrealistic.
The FEWS total for areas under rainfed crops in the dayr of 1983
(101 100 ha) is therefore more convincing, whereas the RMR figure seems
to be more what might have been expected over both seasons in an average
rainfall year (508 800 ha rainfed in total, with about half that area in
Bay Region).

Interpretation of the FEWS data for 1983 as a whole would

indicate that the area rainfed in the gu' must have been at least double
that cropped rainfed in the dayr, probably about 250 000 ha in the
surveyed parts of southern Somalia.

Thus, while the FEWS system may underestimate cropped areas it appears
likely that the RMR survey may either have overestimated actual cropped
areas, despite the poor dayr growing season, and/or underestimated the
amounts of fallow land.

More detailed interpretation of the 1983/84

1:30 000 photography and low level aerial survey over sample areas in
different farming systems in both cropping seasons, would be required to
make more accurate predictions of cropped and fallow areas.

With regard to irrigated areas, there is much closer agreement between
RMR and FEWS (101 200 and 128 300 ha respectively).

Although the LUS is

unable to provide an equivalent figure, we are inclined in this case to
feel that RMR's may well be the more accurate estimate.

The area of

so-called 'controlled irrigation' is not known with any degree of
precision, fluctuating according to the rains and the levels of water in
the rivers. Past estimates (FAG/Lockwood 1967; HTS 1977) have generally
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ranged between 40 000 and 50 000 ha. Careful assemblage of data
relating to actual farms and projects, taken together with the HTS 1977
estimates, would lead us to a total in the order of 53 500 ha, with
about 38 000 ha in the Shabeelle Valley and 15 500 ha on the Jubba
(details in Tables 20 and 21 in Chapter 7).

On the basis of these

estimates, it would seem that the area of uncontrolled flood irrigation
could average around 75 000 ha, somewhat lower than the previously
accepted range of 80 000-110 000 ha; in any case, this average figure is
of limited value in view of the large seasonal and annual variations
depending on flood water availability.

Table 30 summarises the most likely estimates of land in the cultivation
cycle, occupied land and the areas of rainfed and irrigated land
actually cropped in 1983/84. These were made by combining the various
estimates from LUS, RMR and FEWS surveys within the framework of LUS
Land Regions.

9.5

AGRICULTURAL LAND USE AND HUMAN POPULATION

This section reviews information on human populations derived from the
RMR 1983/84 sample survey, presented within the context of LUS Land
Regions, for the purposes of comparison with land use data derived from
LUS studies. Human populations have been derived from the populations
of nomadic, rural and urban populations (as defined in Chapter 4) within
RMR Land System Units, combined as appropriate into LUS Land Regions.
Table 31 shows the populations and population densities within each
region.

Population densities range between 2.6 persons/km^ and 82 persons/km^,
with the highest densities occurring in those regions with the greatest
agricultural development (2a, 3a, 3b, 4, 9c, 10a, and 10b), and the
lowest densities in those with low agricultural potential (6 and 7 ) .
In most Land Regions, settled rural populations are greater than the
average nomadic populations, except in Land Regions la, Ic, 5, 7, 9b
and 11. These 6 regions do not have the resources to support crop
production, but are important seasonal rangeland grazing areas.
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TABLE 30

Cropped areas in LUS Land Regions

Land mapped Land actually Rainfed
in cultivation cropland
LUS T^nd Total area
in the
(km2)
cultivation
cycle
(ki/)(2) (km2)
Region
cycle (km2)(l)

la
lb
Ic
2a
2b
3a
3b
4
5
6
7
8
9a
9b
9c
9d
10a
10b
11
12
13
14
15

5
1
2
3
9

497
264
427
390
884

801
1
12
4
11
4
17
3
4
2
19
3
2
8
5
3
6
14

110
012
108
249
971
098
120
874
671
176
144
398
776
481
638
506
123

62
667
504
9
97
97

757
37
400
302
5
58
58

504
51
267
146
2
28
28

7 739

4 643

1 364

449
175
47

269
105
47

2 009
1 092

1 205

90
35
12
563
328
519
767
578
197
26
72
9
28

1 261

-

655
-

1 729
3 835

1 034
2 301

827
781
88
89
46
1
141

496
469
88
53
28
1
141

Control
Flood
irrigated irrigated
cropland cropland
(km^)(3) (km^)(3)

4
660
8
22
90
__

20
186
39
-

~__.._

1. Derived from area tneasureraent of land use areas mapped at 1:500 OCK), based
on airphoto interpretation of the 1983/84 NTTCP/LUS photography, s.ee Map
la-d.
2. Adjusted estimate of land actually in the cultivation cycle, not i ncluding
busMand, wasteland and urban areas within the LUS Land Region as
described in Section 9.5.2. NB: Estimates of land in the cultivation
cycle in Land Regions 7, 11 and 15 are derived from RMR survey results in
the absence of LUS area measuranents.
3. Estimates of irrigated land are based on RMR and FEWS airveys.

TABLE 31

Human population and population density, by settlement type and land region (1)
Density/km^

Population
Land
Region

Area
km2

Settled

Nomadic
Total

Urban
lA
IB
IC
2A
2B
3A
3B
4
5
6
7
8
9B
9C
9D
lOA
lOB

112^^
13
! 14
15

5
1
2
3
9
1
11
4
11
4
17
4
2
19
3
2
8
5
3
6
14

490
215
455
345
830
820
150
930
120
090
985
110
885
675
005
205
430
605
365
515
475
150

154
12
42
47
6
1
8
155
9
3
1
25
1
28
55
38
33
3
1
8
22

036
822
107
820
966
855
532
545
624
699
505
443
964
158
Oil
248
090
0
725
172
128
497

Rural
26
9
10
51
16
16
35
646
4
12
4
214
7
84
97
69
108
17
11
9
24
60

Dry season

275
531
783
309
673
415
651
623
532
792
285
164
648
211
154
531
918
238
794
429
512
749

38
10
18
19
19
7
9
189
10
18
5
79
14
55
100
41
23
20
10
8
12
23

742
582
114
249
440
722
204
597
351
568
693
037
432
897
644
039
727
536
317
201
861
612

37
4
17
7
8
1
3
162
9
8
8
107
18
26
72
19
10
25
8
8
13
12

593
240
933
785
939
361
886
542
682
524
462
493
587
779
306
082
014
293
529
446
650
857

218
29
70
112
37
22
50
978
24
30
12
332
26
153
238
137
158
40
24
18
45
101

479
764
914
646
829
812
728
238
173
037
868
872
122
707
640
840
879
153
942
925
896
481

For definitions of nomadic, rural and urban populations see Chapter 4.

W

O

rt

H

Nomadic
(average)

Total

Wet Season

1. Derived from the RMR census of 1983/84 (Watson and Nimmo, 1985).

I-- T3

Settled
Rural
4.8
7.8
4.4
15.3
1.7
20.0
31.0
54.2
1.1
1.2
0.9
12.5
1.6
31.5
5.1
21.7
44.8
2.0
2.2
2.7
3.8
4.3

7.0
6.1
7.3
4.0
1.4
5.5
5.7
14.8
2.4
1.2
1.4
5.5
3.4
15.5
4.6
9.4
6.9
2.7
1.8
2.4
2.0
1.3

39.8
24.5
28.9
33.7
3.8
27.8
44.1
82.0
5.9
2.7
2.6
19.5
5.3
57.5
12.6
43.0
65.4
4.7
4.6
5.4
7.1
7.2

While, generally, population density is associated with agricultural
potential, three of the five land regions with the densest settled rural
populations (4, 9c and lOa) also have the densest average nomadic
populations.

Likewise, three of the four regions with the sparsest

settled rural populations (2b, 6 and 7) also have the sparsest nomadic
populations.

Thus, it would appear that land with high agricultural

potential attracts both settled and nomadic users, and that land with
low agricultural potential is less populated by both groups. The main
reasons for this coincidence of interests are the availability of water,
the production of crop residues for animal feed, and access to markets
and other services.

The relationship between human population density and available cropland
is illustrated in Table 32. In this analysis only the settled rural
population is considered, since they comprise the great majority of
cropland users. Populations are shown in relation to land in the
cultivation cycle as determined from LUS airphoto interpretation (see
Section 9.3, Table 22), and to rainfed and irrigated cropland areas
actually cropped, as described in Section 9.5, Table 30.

The amounts of rainfed cropland actually under cultivation appears from
this analysis to range from about 0.01 to 2.5 ha/person/year, or about
0.05 to 12.5 ha/household.

In the major riverine cropped regions of 2a,

3a, 4 and 10b, only about 0.2-0.3 ha of rainfed cropland are available
per person, with an additional 0.03-0.15 ha of irrigated cropland, about
1.0-1.5 ha rainfed and 0.15-0.75 ha of Irrigated land per household.

Differences between regions in the availability of cropland are evident
but are not readily explicable with the data available. The amount of
land required (or that can be used) by farmers in different regions
depends on a variety of factors, including soils, climate, cropping
systems, crop yields, fallow period requirements, the availability of
irrigation water, the degree of integration of livestock in the system
and the availability of services such as tractor hire and other inputs.
Some of the settled rural population will also be engaged in other
activities, such as hunting, beekeeping, fishing, charcoal production,
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trading, craft and service activities. These activities will supplement
incomes and reduce the need and labour availability for agricultural
production.
TABLE 32

Cultivated land available for support of the rural settled
population

Land Region

la
lb
Ic
2a
2b
3a
3b
4
5
6
7
8
9b
9c
9d
10a
10b
11
12
13
14
15

Ha/head in
cultivation
cycle (1)
4.80
0.65
6.19
0.98
0.05
0.59
0.27
1.20
9.91
1.37
1.10
0.94
-

2.05
0.40
1.19
0.72
0.51
0.75
0.49

Ha/head under
rainfed
agriculture (2)

Ha/head under
Irrigated
agriculture (2)
—
-

1.92
0.54
2.48
0.28
0.01
0.17
0.08
0.21
1.99
0.27
0.28
0.26

0.11
-

0.07
0.03
0.06
-

-

0.62
0.79
0.83
0.18
0.15
0.61
0.10

-

-

0.23

0.05

1

0.15
0.12
-

-

1

1. Land in the cultivation cycle as determined from LUS air
photo interpretation, as described in Section 9.3 and 9.5,
and shown in Table 22.
2. Land cropped under rainfed or irrigated conditions derived
from all available estimates, as described in Section 9.5,
1
Table 29.

Broadly, however, the areas of rainfed cropland per person are greater
in areas of lower rainfall, poor soils and with no irrigation. The
largest areas of cropland per person are found in the sand dune
croplands (LRs la, lb and Ic) (though some land enclosed for livestock
forage is included in these estimates) and in the low rainfall
interriverine areas (LRs 9c, 9d and 10a).

LR 5 with its gypseous soils,

also has relatively large cropland areas per person.
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Further studies of cropping patterns, crop yields, labour requirements
and farmer incomes are required to identify the constraints on the
present farming systems, but these analyses suggest that farm sizes are
generally low, and with low yields, especially under rainfed conditions,
farmer incomes and subsistence food production must also be low.

9.6

RANGELAHD USE

There have been few objective and comprehensive studies of rangeland
condition, trend and use in southern Somalia.

FAO/Lockwood in the early

1960s carried out reconnaissance surveys of rangeland vegetation
based on airphoto interpretation as described in Section 9.2, followed
by field work to assess the primary productivity of major vegetation
types.

RMR has recently completed a more comprehensive survey,

including objective measures of vegetation composition and cover, and
permanent photographic records at identified and relocatable sites
throughout southern Somalia. The present NTTCP/LUS studies provide
a preliminary reconnaissance level airphoto interpretation of vegetation
types, mapped at 1:500 000 scale in Map la-d.

9.6.1

Rangeland Condition and Trend

As discussed in Section 9.4, analyses of changes in land use, or in
rangeland vegetation types and condition, require repeated studies by
comparable methods over long time periods. The differences in the
methods used by FAO/Lockwood (1967) and in subsequent studies make such
comparisons difficult and potentially misleading.

Similarly, reference

to past subjective discriptions of vegetation types and condition may be
difficult to interpret.

It is, therefore, important that the sites

identified in the recent RMR surveys be resurveyed at intervals by
comparable objective vegetation survey methods, in order to provide some
reliable indications of range condition and trend.
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9.6.1.1

Changes in rangeland vegetation physiognomy

Section 9.4.2 described a comparison of the FAO/Lockwood (1967)
interpretation of the 1960 aerial photography and the LUS interpretation
of the 1983/84 photography.

Increases in the area of land in the

cultivation cycle and changes in the extent of different vegetation
types were evident.

These changes are studied in more detail in

Table 33, where the extent of each rangeland vegetation type is
expressed as a percentage of the rangeland area in each region. Thus,
in the Upper Shabeelle Region defined by FAO/Lockwood, 79% of the land
area in 1960 was classified as rangeland, and of this, 6% was grassland,
and 18% was shrubbed or bushed grassland.

In the equivalent LUS Land

Region (LR 9a), covering parts of the same area, only 61% of the land
area in 1983/84 was classed as rangeland and of this, none was
grassland, 2% was shrubbed or bushed grassland, and 98% was shrubland or
bushland.

The difficulties of comparison between studies, due to differences in
definitions of vegetation types and regional boundaries, have been
minimised as far as possible by combining appropriate types of
vegetation as described in Section 9.4.2.

For grasslands, where

differences in definition are minimal between the two interpretations,
there is consistent evidence in all regions of a reduction in the
proportion of grassland in rangelands between 1960 and 1983/84. The
proportion of shrubbed or bushed grasslands has also declined.

Given

these changes, it is apparent that the proportion of shrubland and
bushland in the rangeland has increased.

It also appears from Table 33

that in the Upper and Middle Shabeelle Valley, in the Lower Shabeelle
Marine Clay Plains and in the Colluvial (Eluviated) Plains (LÜS LR 6)
there has been a slight decline in the proportion of open bushland in
favour of denser bushland, while in the central upland interriverine
areas (LUS LRs 8 and 9d) and in the lower and trans-Jubba areas there
has been a substantial shift from dense to open bushland.

It should be

noted, though, that the definitions of open shrubland and bushland may
not be exactly comparable between the FAO/Lockwood and LUS studies.
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TABLE 33

The physiognomic composition of rangeland vegetation in 1960 and 1983/4 in selected land
regions of southern Somalia (1)

Equivalent Year Rangeland
FAO/Lockwood (1967) LUS (1985)
of
percentage
Land Region
Land
study of Land
Region
Region
1960
1983/4

79
61

6

1960
1983/4

77
63

4

la

1960
1983/4
1983/4

81
54
34

12

3a
4

1960
1983/4
1983/4
1983/4

99
84
99
89

0

2a
2b
11

1960
1983/4

99
99

1

6

1960
1983/4

94
89

0

8

1960
1983/4

91
79

<1

9d

1960
1983/4

75
58

1

10b

Coastal Dunes

Marine Plain

lEluviated Plain
Bur
Central Uplands
Lower Jubba Floodplain (2)

Grassland

9a

Upper Shabeelle

Shabeelle Floodplain

Percentage of rangeland area mapped in each
type of vegetation
Open
Shrubland Thicket
Shrubbed or'
or wooded
shrubland or
or
bushed
thicket
bushland
bushland
grassland

20

39
4
1

7

3
0
<1
1

<1
0
4

0

92

'

9

3

46
71

7

4

16

51
33

1
1

<1

98

3
1

<1

90

80

1
0
<1
1

0

70

1
0

0

88
98
95

8

1

1
0
1

0

90

20

9
<1

0

44
68

12
1
2

1

1

29
19
3

33
26

0
<1
0

95

5 '

0

0

1

93

1

1
0

98

0

2

! <1

73

3

18
0

12
52

7

i

Lac Dera Plain
14
15

1960
1983/4
1983/4

100
98
96

13

1
0
<1

0
0
5

1

<1

! 86
61
57

39
36

0
1

1. Derived from FAO/Lockwood (1967) as described in Section 9.4.2, and LUS airphoto interpretation, as
shown in Table 22.
2. In the Lower Jubba Floodplain (LUS Land Region 10b) the area designated as bushed grassland west of
Kamsuuma on Map Id is actually open bushland and has been included as such in this table.

Further investigation is required to establish the validity of these
apparent changes.

In discussion with elder rangeland users during LUS

field studies, reductions in grasslands as a result of bush encroachment
were often reported in the Lower Shabeelle Marine Clay Plains. The
possible mechanisms for this include reductions in the incidence of fire
due to more complete grazing of the ground herbage which formerly
provided fuel for fires. The reduction in the elephant population may
also have contributed to an increased density of bush in some areas, and
flooding is an important factor in bush growth in riverine areas. The
apparent changes from dense to open bushland in other areas might be
explainable by wood cutting for fuel, charcoal, building, and for
livestock enclosure fences. Further detailed airphoto interpretation of
stereo pairs from the original 1960 1:60 000 photographs and the
1:30 000 1983/84 photographs, for selected areas, might clarify the
extent of such changes.

9.6.1.2

Objective measures of rangeland condition

Estimates of the present condition of rangelands have recently been made
by RMR (Watson and Nimmo, 1984 and 1985).

These studies have included

objective measurements of vegetation types, species composition, and
ground and aerial cover. Of these measurements, ground cover (defined
as the percentage ground cover of grasses and herbs derived by point
intersect methods) and aerial cover (defined as the percentage aerial
cover of all vegetation, including grass, herb, shrub, bush and tree
canopy cover), have been summarised below as the most objective
indicators of rangeland condition.

Watson and Nimmo (1985) considered vegetation physiognomic types to be
relatively uniform within RMR Land System Units (LSU), especially where
vegetation type was used as a criterion for distinguishing LSUs.

As an

indication of range condition in these units, therefore, average ground
and aerial cover percentages were calculated in the present study from
the Individual monitoring site records. In order to reduce the
variability of these measures, records were only included in these
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averages for field surveys undertaken in the dry seasons or very early
rains before substantial vegetation growth had occurred.

In general,

the measures showed consistent differences between LSUs in ground and
aerial cover (LSUs are mapped by Watson and Nimmo, 1985).

An attempt was then made to identify those areas of rangeland in
relatively poor condition, defined as having both particularly poor
ground and sparse aerial cover, and those in relatively good condition
with good ground and aerial cover.

Table 34 shows a classification of RMR LSUs by levels of ground and
aerial cover. Thus LSUs 9, 25, 40 and 105 may be classified as having
poor vegetation cover, with less than 5% ground cover of herbs and
perennial grasses in combination with less than 30% aerial cover.
Conversely, the most dense levels of ground and aerial cover recorded in
dry season surveys showed over 40% ground cover combined with over 60%
aerial cover; this combination occurred in LSUs 54, 114, 163 and 170.

A great variety of factors affect vegetation cover, including the
vegetation physiognomy, soils, climate (particularly rainfall), the
occurrence of flooding and fire, and the degree of grazing and browsing.
These factors must all be considered in trying to assess whether
rangelands are in poor condition or not. As a preliminary indication,
however, it is clear from Table 34 that the rangelands with the poorest
vegetation cover occur in areas of low rainfall or are very heavily used
(such as LSUs 105 and 148). LSU 105 is a particularly important rainy
season rangeland area around Yaaq Braawe and thus requires further study
to assess its degree of use and the trends in vegetation.

Since it is

an area receiving heavy rainy season use, recovery during the dry
seasons may be limited and degradation may be occurring.

Table 34 also suggests that the rangelands with the greatest ground and
aerial cover occur in areas of higher rainfall, and that some of them
are relatively under-used (for example LSUs 137, 159 and 170).

In the

case of units such as 159, 162, 163 and 170, in southern Badhaadhe
District, tsetse infestation is an additional reason for under-use.
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TABLE 34
1Ground
cover
%

Ground and aerial vegetation cover in rangelands with relatively low or high vegetation cover (1)
Aerial
cover
%

1 ^^

<30

1 5-10

<30

1 5-10

1 25-30

30-40

40-50

RMR
LUS
Land
Land
Region
System
unit(2)

Area of
RMR
LS unit
km^

Average
annual
rainfall
mm

Dry season

Biomass stocking
densities, kg/kisr

Main season
of use and
species (3)

Wet season
236
384
123
440

WS,Ct,Cm
DS,Cm;WS,Cm
DS,Cm;WS,Cm
WS,Ct,Cm

4
2
1
2

WS,Cm;DS,Cm
WS,Cm,Ct;DS,Cm,Ct
DS,Ct

4

WS,Cm;DS,Cm
WS,Cm;DS,Cm
DS,Ct,Cm;WS,Ct
WS,Ct
DS,Cm;WS,Cm
WS,Ct;DS,Ct

4
2
4
4

9
25
40
105

9d
9d
8

716
1 876
556
1 588

300
350
350
550

475
2 914
3 301
1 401

13
94
148

la
11

908
184
176

300
400
550

3 833
2 170
15 410

33
52
119
120
130
142

9d
5
2a/2b
15
15
10b

600
000
804
212
768
256

300
500
600
350
400
450

3 056
2 999
5 356
589
3 025
15 681

140
162

12
13

396
72

450
650

14 355
5 809

1 910
26

DS,Ct;WS,Ct
DS,Ct

2

2
1
1
2

7
2
3
42

No. of
sample
sites
recorded

7 307
2 437
0
5
10
1
4
1
20

092
062
659
725
604
674

4

6

1 25-35

50-60

90
115
137

2b
2a
14

1 636
272
1 680

600
600
450

4 132
7 575
375

0
3 946
1 366

DS,Cm
DS,Cm;WS,Ct
WS,Ct

2
4
2

1 35-40

>60

122
127
159
168

15
2a
13
13

1 232
912
36
116

400
600
600
650

233
8 401
0
11 604

5 239
1 540
0
5 611

WS,Ct
DS,Cm,Ct;WS,Ct

4
4
2

DS,Ct;WS,Ct

2

54
114
163
170

4
2a
13
13

304
680
308
292

450
600
650
550

45 295
3 439
6 153
430

19 996
4 866
513
0

DS,Ct,Cm;WS,Ct
WS,Ct;DS,Ct,Cm
DS,Ct
DS,Ct

1
2

1 >40

>60

1. Derived from RMR rangeland site survey data, as mapped and described in Watson and Nimmo (1985)
2. RMR Land System Unit identification number
3. DS = dry season, WS = wet season, Ct = cattle, Cm = camels

1

1
2

3
2

1

1

1

Certain units, however, support good ground and aerial cover and high
rates of use. Most notable amongst these is unit 54, an important area
of dry season grazing to the southeast of Afgooye Cadde in the middle
Shabeelle area, which receives some flood waters in the river flood
season. Also notable, however, are dryland rangelands such as LSUs 114,
115 and 127 in LUS Land Region 2a, the lower Shabeelle south bank
rangelands, and LSU 140, the band of rangeland inland of Kismaayo.
These areas are moderately heavily used, though mainly as dry season
rangelands so that they have some chance to recover during the rains.
They are also coastal areas which receive substantial haggai rains, and
dews which further raise the effective availability of moisture.

Seasonal livestock biomass stocking densities are also shown in
Table 34. In general, the use of areas with poor vegetation cover tends
to be heavier in the wet season than in the dry.

The average biomass

stocking densities for all LSUs with less than 10% ground cover and less
than 40% aerial cover were 8 565 kg/km'^ in the wet season compared to
only 4632 kg/km'^ in the dry season. Conversely, most of the LSUs with
high vegetation cover are used primarily as dry season rangelands, with
an average wet season stocking density of only 3463 kg/kvar compared to a
dry season density of 8293 kg/km-^.

It may be concluded from these analyses that some rainy season rangelands, particularly in low rainfall areas, may be in poor condition and
require further study as a priority.

Other areas that may be undergoing degenerative changes are rangelands
with poor ground cover and moderate to good aerial cover. These units
are listed in Table 35. The combination of poor ground cover and dense
aerial cover may occur in relatively stable vegetation types, such as
coral thicket, wooded thickets and riverine thicket, or alternatively in
shrublands and bushlands in which heavy grazing has reduced ground cover
by herbs and grasses, thereby reducing the incidence of fire and
allowing increased bush encroachment. Thus, the coral thickets of
LSUs 138, 139 and 141, covering most of LUS Land Region 12, and the
wooded thickets of LSU 155 in the Badhaadhe area are all situated in
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TABLE 35
Ground
cover
%

<5

<5

Ground and aerial vegetation cover in rangelands with relatively low ground and high aerial
cover (1)
Aerial
cover
%
40-50

>50

RMR
Land
System
unit

LUS
Land
Region

24
41
73
99
129
136
139

9d
9d
6
15
la
14
12

34
47
84
89
103
138
141
155

9d
8
9d
6
7/8
12
12
13

Area of
RMR
LS unit
km2
1
2
1
2
1
1

1
4
1
2

Average
annual
rainfall
mm

Biomass stocking
densities, kg/km'^
Dry season

Main season
of use and
species (2)

Wet season

560
640
188
440
844
116
780

300
400
550
400
550
450
500

6
3
2
1
6
7
4

858
735
209
811
558
066
222

2
2
2
1
6
3
4

198
361
679
904
831
283
915

DS,
DS,
WS,
WS,
WS,
DS,
WS,

Cm
Cm
Ct
Cm
Ct
Ct
Ct

428
144
696
668
524
552
72
404

350
500
400
600
500
500
500
650

3
7
2
3
3
4
9
7

663
900
002
489
972
851
029
494

1
8
4
18
8
7

251
406
703
577
559
545
914
0

DS,
DS,
DS,
WS,
WS,
WS,
DS,
DS,

Cm
Cm
Cm
Cm;
Ct;
Cm;
Cm;
Ct

WS,
DS,
DS,
DS,
WS,
DS,

Ct
Cm
Cm
Ct
Ct
Ct

DS, Cm
Cm
DS, Ct
WS, Ct

1. Derived from RMR rangeland site survey data, as mapped and described in Watson and Nimmo (1985)
2. DS = dry season, WS = wet season, Ct = cattle, Cm = camels

No. of
sample
sites
recorded
6
5
2
2
4
2
2
2
2
3
4
8
6
2
4

1

relatively high rainfall areas and are moderately heavily used, but are
probably not in poor or degrading condition.

The rangelands in drier

areas, however, such as those in LUS Land Region 9d in the upper Jubba
area, and those in the moderate rainfall areas of the interriverine
basement and colluvial slopes of LUS LRs 6, 7, 8 and 11, which are used
mainly in the wet seasons, may be in a more fragile condition, with a
trend to increased bush density.

At any rate, these should also be

priority areas for further attention to establish their condition and
trend, and to instigate rangeland management programmes if warranted.

9.6.1.3

The riverine rangelands

The use of riverine rangelands in the dry season is a vital component of
the overall rangeland grazing system of southern Somalia.

Despite the

presence of tsetse fly, the dry season stocking densities in these areas
are very high, and generally much higher than in non-riverine rainy
season rangelands.

Tables 36 and 37 summarise the location, land use, tsetse infestation,
and the rangeland vegetation type, condition and seasonal stocking
densities respectively for riverine LSUs in the Shabeelle valley.
Tables 38 and 39 present similar information for the Jubba valley.
These data are based on the RMR Land System Units described and mapped
by Watson and Nimmo (1984 and 1985), located entirely within about 15 km
of the rivers.

Reference to the seasonal biomass stocking densities of these areas
illustrates their great importance, with dry season biomass densities of
up to 126 000 kg/ha (or over 600 livestock units/ha).

Tsetse

infestation does not generally appear to greatly affect the use of these
rangelands.

Even some areas with a large extent of relatively heavy

infestation may be heavily stocked, though stocking densities in these
areas might be even higher than at present in the absence of tsetse
infestation.

Riverine rangelands in the Jubba Valley appear to be

179

generally less heavily used than in the Shabeelle and are also generally
more heavily tsetse infested.
Only a few rangeland sites have been surveyed in the riverine areas. In
general, when compared to non-riverine rainfed rangelands, ground and
aerial cover appear to be good (except in the very heavily used Idow
Guudow seasonally flooded areas).

This appears to be the case even

where the riverine rangelands are used in both rainy and dry seasons.
This impression is also supported by subjective observations of range
condition, except for areas in the immediate vicinity of major river
watering points. Good vegetation cover occurs particularly in the
seasonally flooded areas where access may be restricted in flood
seasons, though the quality of herbage may be relatively poor in some of
these areas, until burning or heavy grazing has removed some of the
older dead vegetation.

In general, it appears that most of the riverine

rangelands can absorb present (and perhaps even heavier) stocking
densities without deterioration, providing the seasonal pattern of use
mainly in the dry seasons is maintained.

It should be noted, however,

that relatively few vegetation monitoring sites have so far been
established and studied in riverine rangelands. Such studies should be
initiated before any changes in access to the riverine areas are
contemplated.

9.6.2

Livestock Carrying Capacity

Estimates of livestock carrying capacity in southern Somalia have been
made by FAO/Lockwood (1967), the NRA (Field, 1980), FAO (1981) and by
RMR following the Southern Rangelands Survey (Watson and Nimmo, 1985).
All estimates have been constrained by the lack of data on the primary
production of consumable herbage from rangeland vegetation in southern
Somalia.

To date, the only estimates of primary production are those of

FAO/Lockwood, based on grass and herb cutting after one rainy season,
and some limited observations by NRA at War Maxan ranch (cited by FAO,
1981).

Additional data are available from northern and central Somalia

but there are major differences of vegetation physiognomy, soils and
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TABLE 36

The location, land use and tsetse infestation in riverine and swamp rangelands in the Shabeelle Valley (1)

RMR
LUS
Land Lani
System Region
Unit (3)

54 1 4
80

4

78

4

64
176
79
92
109
106
116

4
4
4
4
4
4
4,3a

117
113

4,3a
3a

133 3a/3b
175 3a/3b
172 3a/3b
126
3b
132
3b

Location of LSU (3)

Seasonal Tsetse infestation (2)
Tand in
I5U cultivation Land in or permanent
Overall
Heavy
rangeland floodland
cycle
area
infestation infestation
%
%
km2
%
%
%

304
Afgooye Cadde to Ilhaddayweyne riverine bushland,
extending 10-12 km east of river
Mahaddaywsyne to Jawhar (east bank), Jawhar to
732
Balcad (west bank), 2-10 km from river; NR
Mahaddayweyne to Kurtunwarey; riverine alluvium
1 984
within 5 km of river
128
Jawhar Sugar Estate
Xawaadley offstream storage reservoir
136
Balcad to Barriire (north bank); NR
252
Balcad to Barriire (south bank); NR
292
Jilaal Moogi swamp. Aw Dheegle
68
Idow Guudow swamp
44
Irrigated large farms; Kurtunwaarey, Soblaale,
48
Hawaay
16
Settlenent camps, Kurtunwaarey, Soblaale, Hawaay
180
Swamp and river fringe areas, Arbowoheerow to
1 Hawaay
Seasonally flooded croplands, Soblaale, Billq
8
Robow, Caanoway
Seasonally flooded areas, Arbowoheerow to Soblaale 368
Seasonally flooded areas, Soblaale to Homboy
476
Swanp and river fringe. Har Cadiiley to Hara Naga
276
Homboy
216

3

90

5

90

60

11

87

0

40

10

57

39

2

95

20

91
0
23
14
0
2
90

3
0
75
83
0
0
8

4
100
0
1
100
100
0

100
100
1
30
100
100
85

20
0
0
10
100
0
30

2

92

0
4

100
100

0
10

50

1 °

50

100

70

0
0
0
18

0
0

100
100

100
100
90
100

10
90
90
0

%
73

1

1

8

1. T..and use information derived from RMR low level aerial survey, presented within RMR T.and System Units (LSU), as described and
mapped by Watson and Nimno (1985).
2. Tsetse fly infestation information from NTTCP surveys; heavy infestation defined as areas with over 20 flies caught/
Le Challier trap/day.
3. See map la-d for location; R = riverine, i.e. contiguous with the river or associated swamps, NR = non-riverine.

TABLE 37

Rangeland v e g e t a t i o n type and c o n d i t i o n , and s e a s o n a l s t o c k i n g d e n s i t i e s i n r i v e r i n e r a n g e l a n d s i n
the S h a b e e l l e V a l l e y (1)
I

RMR
LUS
Land
Land
System Region
Unit

1 ^^
80
78
64
176

4
4
4
4
4

79
92
109
106
116
117
113
133
175
172
126
132

4
4
4
4
4
4
3a
3a
3a
3a
3b
3b

Average
annual
LSU
area rainfall
mm
km2
304
732
1 984
128
136

450
550
550
500
500

252
292
68
44
48
16
180
8
368
476
276
216

550
450
450
600
600
600
600
600
600
500
600
600

Dominant rangeland vegetation
physiognomy (2)
Bushed grassland, bushland, thicket
Shrubbed grassland, bushland, thicket
Shrubbed grassland, bushland
Sugar plantation
Thicket, bushed grassland, swamp
grassland
Shrubland, bushland
Shrubland, bushland
Bushland, thicket
Bushland, thicket
Cultivation
Cultivation, settlement
Bushland, thicket, grassland
Cultivation, bushland, thicket
Thicket, swamp grassland
Thicket, bushland, swamp grassland
Thicket, bushland, swamp grassland
Bushland, thicket

Average Average
ground aerial
cover
cover
%
%
67

67

35

42

0

76

25
11
64

87
40
79

1
No. of Biomass stocking
sample densities, kg/km^
sites
1
recorded
Dry
Rainy
season
season
1
0
2
0
0

45
14
63
9
35

295
348
359
005
809

19 996
6 715
14 282
99
0

0
0
0
1
0
0
0
0
0
2
2
2

14
6
1
125
48
15
63
28
47
13
34
6

215
691
745
907
898
298
468
001
040
921
384
976

6 482
26 066
0
0
0
64 120
26 288
0
0
0
30
4 411

1. Based on the results of the RMR low level aerial census of livestock populations in dayr 1983 and jilaal
1984. RMR Land System Unit (LSU) and vegetation cover data from Watson and Nimmo (1985).
2. Dominant rangeland vegetation types are given for uncultivated or abandoned cropland areas, unless most
of the unit is in cultivation. Derived from LUS airphoto interpretation and ïlMR vegetation survey site
descriptions.

TABLE 38

The location, land use and t s e t s e infestation in riverine and swamp rangelards in the Jubba Valley (1)

TABLE 38
RMR
Land
System
Unit

The location, land use and tsetse infestation in riverine and swamp rangelands in the Jubba Valley (1)

LUS
Land
Region
(3)

100

10a

85

10a

101

10a

102

10a

177

10a

172
125

10a
10b

124
173
135
143
142
134

10b
10b
10b
10b
10b
10b

Location of LSU (3)

Baardheere to Saakow, river valley alluviums
within 2 km^ of river; R
Baardheere to Saakow, plains 2-20 km from river,
mainly east bank; NR
Saakow to Fanoole, river valley alluviums within
2 km of river; R
Saakow to Fanoole, plains 2-10 km from river,
both banks; NR
Saakow to Fanoole river and dhesheeg fringe
areas; R
Saakow to Fanoole dhesheeg and swamp areas; R
Fanoole to Sunguuni, river valley alluviums
within 5 km of river; R
Fanoole to Sunguuni, plains 5^15 km from river;
west bank; NR
Mareerey and Jilib plantation and irrigation
developments; NR
Kaiiisuuma to Goob Weyn, river valley alluvium
within 2 km of river, west bank; R
Suunguuni to Goob Wejm, river valley alluvium
within 2 km of river, east bank; R
Jamaaiue area, grasslands
Dhesheege Waamo fringe val 1 ey

Seasonal Tsetse infestation (2)
Land in
LSU cultivation T,and in or permanent
Heavy
Overall
rangeland floodland
area
cycle
infestation infestation
%
km2
%
%
%
%
132

40

56

2

50

0

1 572

30

68

0

2

0

284

1

82

15

100

100

956

0

0

98

5

5

208

44

52

2

100

100

476
364

0
27

0
61

100
10

100
100

90
100

828

8

88

1

100
100

100

95

3

0

100
0

220

50

43

5

100
100

128
256
100

0
0
3

92
98
80

6
0
15

60
25
95

60
25
20

1. Land use information derived from RMR low level aerial survey, presented within RMR Land System Units (LSU), as described and
mapped by Watson and Nimro (1985).
2. Tsetse fly infestaticïi information from NTTCP surveys; heavy infestation defined as areas with over 20 flies caught/
Le Challier trap/day.
3. See map la-d for location; R = riverine, i.e. contiguous with the river or associated swamps, NR = non-riverine.

TABLE 39

Rangeland v e g e t a t i o n type and c o n d i t i o n , and s e a s o n a l s t o c k i n g d e n s i t i e s i n r i v e r i n e r a n g e l a n d s i n
t h e Jubba Valley (1)

LUS
RMR
Land
Land
System Region
Unit
(3)

Average
annual
LSU
area rainfall
mm
km2

100
85
101
102
177
172
125
124

10a
10a
10a
10a
10a
10a
10b
10b

132
1 572
284
956
208
476
364
828

400
450
450
450
500
500
600
600

173
135
143
142
134

10b
10b
10b
10b
10b

100
220
128
256
100

600
450
450
450
500

Dominant rangeland vegetation
physiognomy (2)

Bushland, thicket, riparian woodland
Bushland
Bushland, thicket, riparian woodland
Bushland
Thicket, bushland
Thicket, bushland, swamp grassland
Bushed and wooded grassland, bushland
Bushed and wooded grassland, bushland, thicket
Plantation and cultivation
Bushland, thicket
Bushland, thicket
Shrubland, bushland
Thicket, bushland

Average Average
ground aerial
cover
cover
%
%

11
10
13
14

55
35
68
56

25
66
54

87
83
65

31

87

9
16

39
35

No. of Biomass stocking
sample densities, kg/km^
sites
Rainy
Dry
recorded
season
season
5
8
7
8
0
2
3
4

26
9
9
5
10
13
14
9

215
692
945
943
834
921
095
516

16 148
5 867
203
1 956
0
0
1 545
2 412

0
2
1
4
2

3
26
23
15
70

442
741
738
681
492

3
12
20
67

586
769
294
674
765

1. Based on the results of the RMR low level aerial census of livestock popoulations in dayr 1983 and jilaal
1984. RMR Land System Unit (LSU) and vegetation cover data from Watson and Nimmo (1985).
2. Dominant rangeland vegetation types are given for uncultivated or abandoned cropland areas, unless most
of the unit is in cultivation. Derived from LUS airphoto interpretation and RMR vegetation survey site
descriptions.

Estimates of primary production of rangeland vegetation in southern Somalia (1)

TABLE 40

Estimates of primary production of rangeland vegetation in southern Somalia (1)

Administrative
Region

Gedo
Bakool

FAD/Lockwood (1967)
Land Regiai

Mandera-El Wak Uplands
Central Uplands

Hiiraan
Upper Shabeelle Valley
Middle ShabeeUe
Bay
Bur
Lowsr ShabeeUe Eluviated Plain
Shabeelle Floodplaln
Coastal Dunes
Middle Jubba

Fafadun Plain
Marine Plain

Lower Jubba

Dudumali Plain
Lower Jubba Flcodplain

Estimates of primary production of rangeland herbage (2)
Average
annual FAD/Lockwood (1967) NRA/Field (1980) Watson and Ninmo (1985) Le Houérou and Hoste (1977)
rainfall
Kg TM/ha
Kg W/ha
ram
Kg DM/ha Kg DM/ha Kg m / h a Kg DM/ha Kg DM/ha Kg mjha
/nm rain
/mm rain
/mm rain
/ran rain
300
350
300
450
500
500
550
600
600
500
550
350
600
450
500
600
550

139
200

0.5
0.6

134

0.3

309

0.6

595
805
287

1.0
1.3
0.6

398
481

1.1
0.8

287
793

0.6
1.3

879

2.9

383

1.3

640

2.1

353
338
656

1.2
0.8
1.3

610
598
800

2.0
1.3
1.6

879
1 266
1 395

2.9
2.8
2.8

626

1.1

790

1.4

1 524

2.8

693

1.3

815

1.5

1 524

2.8

519

1.2

740

1.6

1 137

2.5

677

1.2

805

1.5

1 524

2.8

1. Estimates of annual vegetation dry matter (DM) biomass production
2. Sources: 1. FAD/Lockwood (1967), derived from cuttings of standing biomass of grass and herbs after one rainy season only.
2. NRA/Field (1980), derived from available data on the relationship between rainfall and pTrimary prodtiction in Somalia
(including data of FA0/Lockw3od).
3. Watson and Niinno (1985), derived from data of Heemstra (1981) from standing biomass cuttings of all herbage from grasses to
small shrubs up to 2 m high in northern rangelands.
4. Le Houérou and Hoste (1977), published review of production data from several sahelian lorarions and different rangeland
types, in relation to rainfall. Vegetation including grasses, herbs, dwarf shrubs and shrubs.

rainfall between these areas. Other sources of data are the
relationships that have been derived in similar environments in other
countries between rainfall and primary herbage production (see Le
Houérou and Hoste, 1977).

These data are summarised in Table 40 and

illustrate the great variability in present estimates of primary
productivity.
The previous estimates of livestock carrying capacity are summarised in
Table 41, as presented by Watson and Nimmo (1985), in terms of forage
requirement of the livestock population in relation to the consumable
forage production of the rangelands.

TABLE 41

Estimates of stocking rates in relation to livestock carrying
capacity for the southern rangelands of Somalia (1)

Region

Mean
annual
rainfall
(mm)

Forage dry matter requirement
as % of forage production
FAO/Lockwood
(1967)

FAO
(1981)

Watson and Nimmo
(1985)

Gedo
Bakool
Hiiraan
Middle Shabeelle
Bay
Muqdisho
Middle Jubba
Lower Shabeelle
Lower Jubba

377
354
343
550
527
470
460
576
561

230
178
115
93
205
179
56
147
87

197
231
267
199
217
221
126
295
176

42
40
51
87
73
90
40
145
84

Southern
rangelands

460

113

196

64

1. Derived from data prepared by Watson and Nimmo (1985).

In the case of FAO/Lockwood, the carrying capacity of the grass and herb
layer only was related to the then current stocking densities of cattle
alone, ignoring the intakes of camels, sheep and goats. Their
conclusion was that overall in southern Somalia current stocking
densities of cattle in the early 1960s were generally about the level of
the carrying capacity of the rangelands, though some regions were over
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stocked.

In contrast, Field (1980) and FAO (1981), concluded that

stocking densities in the late 1970s (based on the 1975 census) were 2
to 3 times higher than the long term carrying capacity.

All these

results must, however, be interpreted with caution as they probably
seriously underestimated rangeland productivity and the contribution of
browse to the diet of the livestock biomass.

Better estimates of the intake of browse have been included in the more
recent estimate of carrying capacity based on the RMR survey data
(Watson and Nimmo, 1985).

Working with data on primary forage

production from all herbage and browse up to 2 m in height derived from
the northern rangelands (Heemstra, 1981), and assuming that the
different livestock species consumed different proportions of this layer
of forage in their diets (cattle 80%, camels 20% sheep 70% and goats
30%), and that the remainder of intake requirements were provided by
browse above 2 m in height which was not limiting in supply, Watson and
Nimmo concluded that overall stocking densities in southern Somalia in
1983/84 were about 64% of carrying capacity.

Watson and Nimmo suggested

that, of the administrative regions of southern Somalia, only Lower
Shabeelle Region was overstocked, with Middle Shabeelle and Lower Jubba
Regions also moderately heavily stocked at about 80% of capacity.
Central interriverine and northern upland regions appeared to be stocked
at only 40-50% of capacity, though the distribution of the livestock
population at the time of the 1983/84 sample census may have been
affected by the poor 1983 dayr rains. It is significant that these
estimates did not include crop residues and showed the highest rates of
stocking in relation to carrying capacity in the main agricultural
regions.

It may also be noted that over the period covered by the various
estimates of carrying capacity, the livestock population of southern
Somali has more than doubled.
Clearly any model of rangeland production in an environment like
southern Somalia must involve a number of over-simplifications and
assumptions on the extent and productivity of different types of
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rangelands, and on the diets and intakes of the different livestock
species. Many of these factors are unknown for southern Somalia and
should be studied in rangeland research for the area.

Apart from the great difficulties of estimation of carrying capacity
through measures of primary productivity of the different rangeland and
other forage resources (including crop residues, irrigated fallows,
canal bank and swamp fringe grazing), there are also difficulties of
interpretation of these estimates in comparison to actual stocking
densities.

The livestock populations observed in the different

rangeland areas are dependent on the climatic conditions in the seasons
or years of observation.

The distribution of livestock in particular

non-average rainfall years will not necessarily reflect the carrying
capacity of rangelands and may result in misleading interpretations of
over and understocking in some areas.

In semi-arid areas there is also a cyclical (though not necessarily
regular) fluctuation in livestock populations depending on the
occurrence of periods of reasonable rainfall and the incidence of
drought. During drought periods, the carrying capacity of the rangelands (in terms of primary vegetation productivity) may decline to less
than half the level in years of average rainfall, and the degree of over
stocking will rise. Reductions of livestock populations by up to 30%
may occur in these situations, through mortalities and increased
emergency sales. In subsequent drought recovery periods of normal
rainfall, stocking densities will naturally be less than carrying
capacity until populations have recovered.

It should also be noted that the carrying capacity of rangelands differs
for different species of livestock, and that to some extent the species
composition of the livestock biomass and seasonal patterns of use
determine the extent to which rangeland resources are used, altered,
depleted or damaged.

Rangelands may thus appear to be used at less than

their carrying capacity while still undergoing deleterious changes in
vegetation physiognomy.
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For these reasons it is unlikely that satisfactory measures of carrying
capacity can be developed and interpreted for much of the southern
rangelands of Somalia.

It is.probably more important that range

condition, trend and livestock populations, distribution and movements
be monitored over time, so that changes, and especially long-term
irreversible degradation, in the rangeland vegetation can be measured
objectively and the reasons for such changes established.

9.7

TSETSE INFESTATION AND LAND USE

Land development for agricultural use and human settlement does not
appear to have been generally constrained by tsetse infestation in
southern Somalia.

There is no human sleeping sickness in Somalia.

Riverine tsetse infested areas have been extensively cleared and
developed in the past, and development is presently proceeding in the
lower Shabeelle and Jubba valleys. Nevertheless, tsetse infestation may
have affected the type of farming systems initially adopted in the more
heavily infested areas, particularly the degree of integration of
livestock in the farming system.

The advent and increasingly widespread

use of trypanocidal drugs has now limited the effect of this constraint
so that the other constraints on the use of riverine grazing areas are
at least as

important as tsetse infestation in determining their use.

The very high seasonal stocking densities in riverine areas, as shown in
Section 9.7.1.3, and the high degree of use of crop residues and fallows
in riverine farmed areas illustrate the current relative unimportance of
tsetse in determining land use.

Land clearing for agricultural development has probably had the effect
of reducing the intensity of tsetse infestation. This has occurred both
around small scale clearing of riverine thicket and woodland as well as
and where large scale irrigation programmes have been developed. The
reduction of infestation is not universal, however, as the pattern of
infestation in the middle Shabeelle illustrates. A mosaic of bush and
thicket persists throughout developed areas, which can harbour very high
intensity fly infestations which continue to be avoided by livestock.
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While the extent of these pockets of infestation generally declines as
development proceeds, major pockets will always remain in land
unsuitable for development.
occur.

Some spreading of fly habitat may also

Thus, canal bank, field bund and drainage channel thickets

become foci of infestation which may result in the spreading of
infestation at low intensities. If the remnant pockets of heavy
infestation can be avoided by livestock, disease challenge levels may be
reduced sufficiently for trypanocidal drugs to provide tolerably
effective disease control, so that agricultural development reduces the
constraints imposed by tsetse. Analyses of the costs and benefits of
tsetse eradication carried out by the NTTCP have indicated, however,
that even in such developed areas as the lower Shabeelle area from
Aw Dheegle to Qoryooley, or in the lower Jubba, the degree of remnant
infestation still causes economic losses in livestock production and
drug costs which would warrant fly eradication.

The advent of

resistance to trypanocidal drugs would, of course, considerably increase
the constraints imposed by tsetse infestation.
The main effects of tsetse infestation on land use by livestock occur in
the less developed riverine and swamp fringe rangelands.

In both the

lower Shabeelle and the Jubba Valley there are substantial areas that
remain partially under-utilised because of tsetse infestation, despite
the evidence of high dry season stocking densities shown in Tables 37
and 39. These areas are still only intensively used late in the dry
seasons or in drought periods. The great increase in trypanocidal druguse over the last 15 years has allowed cattle to gain relatively greater
access to some of the less heavily infested areas, but camels are still
not able to use these areas (partly due to other constraints such as the
prevalence of biting fleas and flooding).

Stock owners still resort to

various methods of avoiding contact with flies, including night watering
and grazing, and travelling through fly infested areas at midday or at
night.

The effect of heavy tsetse infestation on stocking densities is also
found in the trans-Jubba 'Kenya salient' fly infested area. Cattle
stocking densities are 50-70% lower in areas of high tsetse infestation.
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compared to comparable areas of light infestation and stocking densities
of other species are universally low. The use of trypanocidal drugs has
increased considerably over the last 10 years, allowing cattle owners to
use additional areas of infested grazing, but tsetse infestation remains
too heavy for even drug-treated animals to use some areas regularly.

There is therefore some evidence of an effect of tsetse infestation on
grazing land use. This potentially implies that there might be some
changes in the patterns of use of riverine rangelands following tsetse
eradication, if the presence of fly is the major constraint on the use
of these areas.

9.8

LAND CAPABILITY

Hunting Technical Services (HTS - 1977) prepared generalised land
suitability maps for both irrigated and ralnfed agriculture at a scale
rather larger than 1:700 000; these were based on the USDA classification system modified to suit local conditions with interpretaton from
a landform/soil map prepared at 1:500 000. This latter map formed the
basis for the reclassification of land capability presented herein (Maps
2a - 2d). Although more detailed information is required for purposes
of on-site planning, it is felt that the scale adopted has value for
gaining broad planning perspectives over a project area as large as
150 000 km'^. In any case, proposals are about to be implemented for
semi-detailed soil survey (at 1:100 000) in the Jubba Valley and it is
anticipated that an equivalent proposal will shortly be prepared for the
Shabeelle Valley.

These long term studies should provide the necessary

basis for more detailed land use planning.

Meanwhile, with limited field input, the HTS maps have been
substantially adapted more closely to relate to the prime objectives of
this project and the opportunity has been taken:
(i)

to modify certain of the HTS boundaries.
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(ii)

to extend the HTS interpretation southwards and westwards
beyond the Jubba so as to incorporate the entire Lower Jubba
Region between Kismaayo and the Kenya border, and

(iii)

to reinterpret some of the HTS definitions to give greater
emphasis properties considered as being of significance in
evaluating range potential, while downplaying criteria of
importance for assessing irrigation potential.

The classification itself is essentially pragmatic, with the principal
purpose of distinguishing land of potential for rainfed cultivation from
that which, without irrigation, has varying degrees of suitability as
range.

However, since the quality of land for range is more often a

matter of the vegetation condition than the land per se for a more
accurate appreciation of the state of the range it is also necessary to
consult Map 1 showing the vegetation and land use. The summary of land
capability classes set out below shows moreover that the system of
classification used is far form being an orthodox capability classification with classes according to declining suitability for selected
forms of land use, but is rather a combined land quality/capability
system which emphasises the dominant soil characteristics.

Land Capability Classification
Potential for rainfed cropping

(mean annual rainfall exceeding 450 mm

or concentrated in a single Gu'/Haggai season towards the coast).
1.

Land very suitable or suitable.

2.

Land suitable but exhibiting quality limitations which will
invariably reduce crop yields significantly.

Potential for rangeland

3.

Intermediate soil textures but mean annual rainfall less than
450 mm.
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4.

Coarser soil textures (sandy or gravelly) and/or a dissected
topography predominate, including the inland lagoonal sands.

5.

Saline soils predominate, including gypseous deposits.

6.

Coastal and inland sand dunes.

7.

Poorly drained, mostly alkaline clays.

Unsuitable for most productive purposes (other than poor seasonal
grazing, browse or charcoal).

8.

Shallow soils and/or stony dissected land with rock outcrops.

9.

Swamp or open water (permanent or semi-permanent).

10.

Barren land (rocky; active dunes; or intense salinity).

Following HTS, a mean annual rainfall of 450 mm has been adopted as an
arbitrary limit for rainfed cropping with an acceptable degree of
reliability.

Of course, in practice, the probable rainfall distribution

through the year is more critical than the mean annual total and,
towards the coast, where much of the rain falls in the extended Gu'/
Haggai season (April-August), despite mean annual totals below 450 mm, a
single rainfed crop is reliably assured: hence the inclusion of certain
coastal hinterland within the areas of rainfed cropping potential.

Class 1 for rainfed cropping, broadly comparable to the HTS
Classes I and II, implies that the land is well suited to a range of
crops.

The topography is level or only gently sloping and the soils are

deep and easily workable, though possibly exhibiting some limited
deficiencies such as locally impeded drainage, wide textural variations
over relatively short distances, or moderate salinity or alkalinity in
the subsoil. Class 2 land for rainfed cropping, comparable to the HTS
Class III, is still available for traditional food cropping but suffers
extensively from at least one major defect which, being costly to
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correct, will tend to cause yield reduction.

Such deficiencies may

comprise seriously impeded drainage, often due to impermeable subsurface
clays or, alternatively, poor profile water holding capacity associated
with excessively permeable sandy soils.

Salinity and alkalinity levels

may be high in the subsoil.
It may be noted that, given the more rigorous suitability criteria
applied in this report, the HTS Class IV land, with major defects
requiring high cost reclamation measures, and their Class V land, with
deep soils receiving under 450 mm of rainfall poorly distributed, are
both regarded herein as having suitability for range alone.

In the

former Class, early expectations of investment in expensive reclamation
can be discounted while, in the latter, population pressures are surely
not yet such as to force the local people into cultivation given the
high risk of crop failure.

Lands with potential for range rather than cropping suffer the principal
defects set out in the list above; they are of such a degree as to
preclude worthwhile cropping in an average season.

In the case of Class

3 land, with good soil though inadequate rainfall, the limitation stems
from risk of crop failure. Those lands with attributes

inhibiting any

effective production (i.e. shallow or rocky, severely dissected, intense
surface salinity, active sand dunes, swampland and open water) have
defects that are self-explanatory.

Although no provision is included in the classification for evaluating
land for irrigation, nor is any assumption implied regarding either
availability of irrigation water or ease of command, land of classes 1,
2 and 3 can be regarded as potentially irrigable:

Class 1 and best, and

Class 3 usually superior to Class 2 though more often distant from
surface water and/or out of command.

Table 42 summarises the extent of land quality/capability class areas
within selected land regions. These results demonstrate the
predominance of potentially cultivable land associated with the more
recent alluvial deposits of the immediate Jubba and Shabeelle valleys.
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In contrast, the older surrounding alluvia tend to severe alkalinity and
poor internal drainage (Class 7 predominates) while, on the Basement
rocks of Bay and beyond (c.f. Text Map 2), the tendency is for coarser,
low moisture holding soil textures to prevail - better suited for
rangeland (Class 4); between the two, there is a trend for saline
deposits to predominate (Class 5).

The sedimentary plains to the north

develop generally shallow soils underlain by hard limestone (Class 8) or
gypseous sediments (Class 5).

South of the Baddana River, coastal

deposits predominate with either shallow loam overlying hard fossil
coral (Class 8), or poorly drained dark grey clays (Class 7) alternating
with white logoonal sand (Class 4).

It is indeed unfortunate that these

southern coastal deposits, much of which is unsuitable for cultivation,
coincide with the highest rainfall in Somalia, the vegetation being
indicative of annual rainfall exceeding 700 mm over a wide area of
coastal hinterland between the Caannooley Valley and the Kenya border.

TABLE 42

Land capability in selected Land Regions of southern Somalia
(1)

Percentage of Land Region in each capability class, %
Land
region

2a
2b
3a
3b
4
10a
10b
12

Area
km2

Suitable
Shallow Swamp/ Barren
for rainfed Suitable for rangeland soils
open
land
cropping
water
1

2

3

4

5

6

7

8

3 246 36
9 855
3
836 10
1 250 28
11 757 40
3 234 11
2 376 36
1
5 350

25
19
29
10
52
0
17
34

0
0
0
0
2
38
0
0

0
0
0
0
0
5
0
8

0
0
0
0
3
0
0
1

3
0
0
1
2
1
4
1

35
78
0
32
0
27
35
10

0
0
0
0
0
19
0
44

9

10

2
1*
61
30
0
0
7
0

0
0
0
0
0
0
1
0

1. Land capability classification based on HTS (1977) classification
as defined in Section 8.2 and Map 2a-d. Area measurement by dot
counting from 1:500 000 scale maps (Map 2)
*This area includes approximately 50 sq km of swamp erroneously
interpreted from a PLD and showns west of Hawway on Map 2b.
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In conclusion, it should perhaps be emphasised that these generalisations are based solely on reconnaissance survey, totally inadequate in
scope and intensity for the purposes of detailed planning. More
detailed survey will therefore be required at the feasibility stage of
almost any land development project; it is anticipated that such surveys
will be completed in both the Jubba and Shabeelle valleys over the
coming decade.

In particular, the classes designated on Map 2 conceal

varying degrees of internal variation; while some soils are known to be
reasonably homogeneous (e.g. the alkaline clay of the 'Marine Plain',
others such as the more recent valley alluvia show marked variations
over quite short distances.
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CHAPTER 10

COASTAL AND INTERIOR DÜNELANDS

This region flanks the entire coastline of the project area and,
swinging inland from Muqdisho, passes up the east bank of the Shabeelle
and ends close to Buulobaarde.

Three component zones are distinguished,

the Main Coastal Dunes, the South Coastal Dunes and the Interior Sands.

10.1

MAIN COASTAL DUNES (Land Region la)

This region stretches from the Jubba River to the project boundary 20 km
northeast of Muqdisho.

It consists of a narrow beach (too small to map

at 1:500 000 scale) and the adjacent red dunelands. The beach is here
defined as the strip of land, mostly white sand and seldom more than
500 m wide, which parallels the edge of the sea.

It may include a ridge

of low white dunes, usually stabilised, and lower lying dry valleys near
the base of the red dunes.

There are occasional headlands or exposed

beds of coral flanking the water. A series of about 130 shallow
Sweetwater wells (10 m deep or less) line the shore a little above high
tide level, all the way from Kismaayo to Muqdisho.

These wells also

extend northeastwards beyond the project boundary.

The stabilised white dunes and dry valleys are generally covered by
sand-binding pioneer species including the grasses Halopyrum mucronatum,
Urochondra setulosa, Sporobolus virginicus, S. spicatus and Panicum
pinifolium; a prostrate heavily-grazed sedge Cyperus chordorrhizus, a
prostrate vine Ipomoea pes-caprae, a fleshy forb Scaevola plumierl and
the shrub Cordia somaliensis.

A range of steep red dunes rises immediately behind the beaches to a
height of up to 200 m.

They fall away westward through a series of

lower dunes and interior valleys to the flat alluvial soils of the
Shabeelle Valley, 2 to 20 km inland.

The dune soils consist of a

shallow layer of loose red sand or loamy sand overlying deep beds of
compacted red sand, both highly erodable when exposed.
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Red dune sands are typically occupied by Acacia tortilis bushland,
though this is not necessarily the most abundant species. This tree
tends to occupy the lower slopes and valleys amongst the dunes whilst
A. Senegal dominates the drier more exposed summits. A variety of small
trees and shrubs and a herbaceous ground layer are associated with the
two dominants. Trees and shrubs include Terminalia spinosa and
T. prunioides, Balanites sp., Salvadora persica, Grewia villosa,
G. fallax, Combretum exalatum, Uvaria denhardtlana, Mundulea sericea,
Cordla somaliensis, Euphorbia cuneata, E. scheffieri, Commiphora spp.,
Sterculia sp., Gardenia fiorii, and Dobera glabra.

Croton sp. is

sometimes locally abundant in the herbaceous layer with grasses such as
Panlcum maximum, P. infestum, Leptothrium senegalense, Enteropogon sp.,
Urochloa rudis.

At various points along the coast, exposed white sand dunes overly the
red dune sands. These white sands originate from the sea from natural
marine erosion processes and are windborne from the beach across the
ancient stabilised red dunes which parallel the shoreline. The mobile
white dunes follow an oscillating track inland due to the seasonal
changes in wind direction. When a sheltered position is reached, selfstabilisation begins and the dunes are fixed by vegetation.

The process

is slow in that little or no change can be detected in the outlines of
white dunes over a period of 23 years by comparing air photography of
1960 with the most recent 1983 photography.

Sea shore conditions are

suitable for the production of mobile white dunes from Kismaayo to 5°N,
well north of Muqdisho.

South of Kismaayo the presence of an offshore

coral reef which runs parallel with the coastline appears to prevent the
production of white beach sands.

The coastal red sands between Muqdisho, Afgooge and Balcad are
extensively enclosed for livestock grazing and forage cutting for sale
in Muqdisho, mainly for dairy cattle.

Small-scale private holding

grounds for trade and slaughter stock are also maintained.
also grown for stock feed.

Cassava is

Some cultivation of melons and maize also

occurs around Marka and Baraawe. The region is, however, mainly used as
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rangeland, particularly by resident goats, and a few sheep and cattle,
in both rainy and dry seasons, and also by camels in the rainy seasons
and during the haggai coastal rains.

The white beach dunes and valleys are heavily grazed by sheep which are
kraaled there for as long as forage lasts. Coral for building material
is quarried there and substantial quantities are converted to lime.
Fuel for the kilns is cut from bushlands on the dunes which also provide
firewood and charcoal for the coastal towns.

Land use, with grazing and browsing, cultivation, and tree-felling for
fuel has resulted in very serious soil erosion of the red dunes in some
areas, principally around the coastal settlements of Marka and Baraawe
where enormous volumes of soil have been washed into the sea.

Tsetse infestations were discovered at only one point, Eeriile village,
between Baraawe and Marka.

10.2

SOUTH COASTAL DUNES (Land Region lb)

This sub-region stretches from the Kenya border at Kaambooni to
Kismaayo. Throughout most of its length it lies between the sea and the
Trans-Jubba Coral and Limestone Plains (LR 12) but, in the extreme
southwest, it lies adjacent to the partially forested Moist South Coast
Hinterland (LR 13).

The South Coastal Dunes never exceed 10 km in width and at their highest
barely exceed 80 m.

These dunes differ from the Main Coastal Dunes in

several other respects, some of them closely related: three fair-sized
rivers drain the extensive plains of the interior and break directly
through the dunes to the sea; the white beach sands are either very much
reduced or disappear altogether, being replaced by massive beds of
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coral; beach wells are rare (fewer than 10 between Kismaayo and
Kaambooni), though Abel & Killeh (1975) state that shallow beach wells
are numerous within the area of the Bushbush Game Reserve.
The vegetation of the region is similar to that of the Main Coastal
Dunes but there is little evidence of erosion damage and there are no
exposed sand dunes.

10.3

INTERIOR SANDS (Land Region Ic)

The Interior Sands are continuous with the Main Coastal Dunes but extend
from near Muqdisho northeastward beyond the project boundary and
northwards up the east bank of the Shabeelle River to near Buulobaarde.
In the area enclosed by the project boundary, the sands seldom exceeed
25 km in width and may lie as far as 30 km from the river.

Topographic relief in much of the region is insignificant and there are
few big dunes except near Jalalaqsi and Jameeco Mubaarak.

Cassava is

cultivated on a significant scale in the Muqdisho-Balcad area and there
is some scattered subsistence farming along the fringes of the sand
lands to the north.

For a distance of 5 to 10 km on either side of the

Muqdisho-Afgooye road, a large number of fields have been enclosed and
partially cleared of bush. Very few are under cultivation at any one
time and most are used periodically for enclosing and grazing livestock;
this has given rise to a degree of wind erosion which could become a
problem.

The vegetation is similar to that of the Main Coastal Dunes but, being
close to centres of high population and commercial activity and therefore subject to considerable disturbance (clearing, cultivation,
grazing, timber and fuel extraction), large trees tend to be scattered
and fewer whereas indicators of disturbance (e.g. Dichrostachys,
Solanum, Calotropis etc.) tend to be more numerous.
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CHAPTER 11

11.1

SHABEELLE VALLEY

LOWER SHABEELLE ALLUVIAL PLAIN (Land Region 2)

The Region stretches north eastwards from the Jubba Valley around Jilib,
along both sides of the Shabeelle Valley to near Kurtunwaarey on the
south, and to near Qoryooley on the north bank.

Although it is

generally regarded as a single land region divided by the Shabeelle
swamps, the areas north and south of the river are sufficiently
different to warrant separate consideration.

Briefly, the clay soils of

the north bank are more alkaline than those of the south and the
bushland vegetation is denser; upstream of Haaway, villages are larger
and more numerous on the south than on the north side and cultivation is
consequently more widespread and more intensive. Between Haaway and the
Hara Naga, the north bank is deserted during the rains but well used by
nomadic livestock during the dry season, whereas the south bank is very
thinly but permanently occupied and the livestock population is low at
all times. The lack of useable bridges downstream of Kurtunwaarey
accentuates the differences in land use, the north bank being largely
inaccessible, while villages on the south bank are linked to the main
Muqdisho-Jilib road.

11.1.1

Lower Shabeelle Alluvial Plain - south bank (Land Region 2a)

This featureless low-lying plain, seldom exceeding 25 km in width, lies
between the red sands of the Main Coastal Dunes (LR la) and the Lower
Shabeelle Swamps (LR 3).

Old river meanders are common and some areas

are seasonally flooded; these have a reticulated network of channels
similar to the Typha swamplands along the river.

Flood patterns have

been considerably altered in recent times by construction of riverside
bunds and irrigation/drainage networks.

The relatively level topography of much of the Lower Shabeelle Valley
gives rise to rather uniform heavy-textured brown and grey alluvial
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clays (analyses of representative profiles are set out in Table 2,
Annex 1).

The soils are very hard when dry and extremely sticky when

wet; tracks across these clay plains rapidly become impassible during
rains.

Nevertheless, the excellent surface structure and high moisture

holding capacity (e.g. topsoil AWC near Gumarta, 19.5%; near Soblaale,
15.6%) render these soils well suited to rainfed cultivation.

A recent

soil survey in the Far Jaano area indicated 71.6% of the land area
suitable for semi-mechanised rainfed agriculture, plus a further 17.7%
towards the coastal dunes which is potentially suitable if the rainfall
should prove to be adequate. The remaining land (only 10.7%) was
rejected, either on grounds that it is already settled, or because of
proneness to flooding, poor drainage, salinity, alkalinity or erosion.
Around Kurtunwaarey, at the upstream end of the Region, and Jirfa,
flanking the downstream swamps,and locally elsewhere, these clays
alternate with somewhat higher-lying, silty or even sandy loams which
are probably former levees; these have a lower water holding capacity
and would prove much less suitable for rainfed cropping.

Most of the

soils of this Land Region tend to be highly calcareous (10-25% CaC03),
this, combined with the significant silt content, gives rise to problems
of surface soil capping especially at the time of seedling emergence.

Whilst between Kurtunwaarey and Soblaale these calcareous soils
generally have a low salt content, downstream of Haaway the clays become
steadily more saline and alkaline, with high subsoil ESP figures (15-30)
and a soil saturation extract dominated by sodium and chloride. Only on
recent floodplains close to the Shabeelle, as at Biliq Roboow and
Saarey, are the grey silty clays free of these deleterious features
despite (or perhaps because of ) seasonal inundations.

In general, the pockets of cultivation that occur scattered through the
area are associated with small villages, as at Marian Guwaay, Mudun,
Haaji Maxaad, Qunyo Barrow, Jirfa and Xaramka. The general practice, as
described in Chapter 6, is for rainfed maize monoculture, but sometimes
sesame may be planted into the gu' maize to be harvested at the haggai
and, given a good crop of maize in the gu', some farmers will attempt
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1
sesame or sorghum in the dayr. All crops in this Land Region are
produced rainfed.
As a consequence of the rather successful semi-mechanised moisture
conservation techniques pioneered since 1980 at Kurtunwaarey and
Soblaale, there is now considerable interest in extending dryland
agriculture over a high proportion of this Region (except near the dunes
where the rainfall is recognised as being inadequate).

The dryland

farming proposed would be extensive, with 12 ha farms, 3 ha cropped at
any one season and two rainy seasons of fallow separating each crop
season (3 ha would be permanent bush fallow, for fuel, browse, grazing
and wind erosion control).

The crops advocated for this system are

hybrid maize and sunflower for the gu'/haggai and cowpeas and safflower
in the dayr.

In the Haaway-Kurtunwaarey section, substantial areas of alluvium
towards the red sands of the Main Coastal Dunes have been cleared and
cultivated by subsistence farmers, though the area under crops at any
one time is variable depending on rainfall.

The denser shrubland and

bushland towards the swamps is tsetse-infested but the remainder is used
as rangeland for livestock.

Both local and nomadic livestock make full

use of crop residues.

Nomadic herdsmen spend the dry season encamped along the line dividing
the coastal sands from the river alluvium, where they are in a position
to exploit both regions. The area is mainly used by locally resident
stock in the rainy seasons, but in dry seasons large numbers of cattle
and camels from the upstream settled areas and the inter-riverine area
move into the Region.

Camels tend to stay in the coastal dunelands

while cattle use the alluvial plains, moving towards the riverine
bushlands as the dry seasons progress.
The natural vegetation of the Region has undergone marked changes in
recent times. There is much first-hand experience to suggest that some
non-settled areas of the basin (on both banks of the river) have been
changing within the last 40 years from grassland and bushed grassland to
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more dense shrub and bushland.

In other areas change was imposed by the

spread of cultivation and fuel wood cutting which reduced the former
vegetation to secondary regenerating bushland and ephemeral weeds
associated with the crops and fallow land.
Vegetation changes in the grasslands are attributed partly to overgrazing; the consequent depletion of grassy fuel led to a reduction of
seasonal fires which had previously kept woody invaders at bay. The
process would have been hastened by uncontrolled elephant hunting which
occurred about the same time. A thriving elephant population tends to
maintain grassland at the expense of bushland.

The vegetation structure now varies from open to fairly dense shrubland
or bushland, even to thicket, generally 2 m to 6 m high.

Species may

vary from one locality to another in response to local environmental
differences but are generally uniform.

The most important Invaders are

probably the shrub Combretum hereroense and species of Acacia including
A. nilotica, A. seyal var. fistula, A. zanzibarica and A. nubica; A.
bussei and A. mellifera also occur. The trees Salvadora persica, Dobera
glabra. Balanites sp., Albizia anthelmintica and Sesamothamus busseanus
are widely scattered, usually singly; Euphorbia robecchii is similarly
distributed but mostly in discrete groups. Thespesia danis and
Dichrostachys cinerea tend to multiply in disturbed conditions and often
occur on moister sites. Phyllanthus somalensis fringes seasonally
flooded depressions and drainage lines. Feretia apodanthera. Gardenia
fiorii, Opilia campestris, Grewia spp. Cordia spp.. Commiphora spp.,
and Maerua oblongifolla are common amongst the lower shrubs.
Sansevieria powellli is very widespread.

Common grasses include

Sporobolus helvolus, Cenchrus ciliaris, Echinochloa halploclada,
Enteropogon macrostachyus, Leptothrium senegalense, Aristida
adscensionis, Tetrapogon tenellus and Schoenefeldia transiens.
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11.1.2

Lower Shabeelle Alluvial Plain - north bank (Land Region 2b)

This alluvial plain, often more than 50 km wide, lies between the Lower
Shabeelle swamps (LR 3) and the Inter-riverine Colluvial and Related
Deposits (LR 6).

The main differences between this and the South Bank

Alluvium relate to land use. Dryland subsitence farming in LR 2b covers
a small area near villages in the vicinity of Qoryooley but tails off
beyond Buulo Warbe and Alafuutow, opposite Arbowoheerow.

Throughout the

rest of the sub-region, permanent villages and cultivation are rare.
Small pockets of opportunist cultivation may be found in association
with stock camps where soils are suitable.

Absence of cultivation and permanent population has been ascribed to the
general inaccessibility of the Shabeelle north bank.

Low populations

are also undoubtedly related to the soils and, away from the Shabeelle,
lack of drinking water in the dry seasons. Apart from the clays
developed on recent alluvium close to the Shabeelle, most of the north
bank alluvium, and the alluvial/colluvial intergrades, tend to be
affected more or less by salt and alkalinity, at least in the subsoil.
This is the eastern edge of the notorious 'Marine Plain' where alluvial
deposition in former sea water is today reflected in high levels of soil
sodium and chloride.

The soil materials themselves are composed of

sandy or gravelly clays, some of the alluvial clay deposits seemingly
influenced by coarser materials carried down by flash floods from
Basement peneplain to the north.

Analyses of some typical soil profiles are presented in Annex 1
(Table 3).

These seem to indicate that shrubland subsoils have ESPs

exceeding 20 but a remarkably low content of calcium carbonate (only
1-3%); it can be surmised that these clays would rapidly be subject to
deflocculation during the rains with ensuing profile impermeability.

In

contrast, soils sampled in bushland are highly calcareous but appear to
have less saline and alkaline subsoil.

If such a correlation could be

confirmed with more samples taken over a wider area, this could greatly
facilitate any subsequent soil mapping of the area.
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The Region is an important rangeland area.

In the rainy seasons, the

eastern end of the Region close to the Intensively settled Qoryooley/
Jannaale area is used by locally resident cattle.

In the dry seasons,

these cattle return to their home riverine areas while stock from
widespread rainy season rangelands in the inter-riverine area move
towards the lower Shabeelle, particularly from Bay Region.

Cattle

gradually move through the non-riverine clay plains towards the riverine
rangelands as the clay plain water sources dry up, while camels remain
more dispersed throughout the Region. Some stock owners camp in relict
grasslands that occur near the edge of the colluvial belt (LR 6) but
many settle along the cutlines which run roughly parallel
from near Jilib to beyond Aw Dheegle.

to the river

The camps in this so called

'gelgel' area, are mostly within 10 km of the river and beyond the range
of mosquito and tsetse penetration.

Livestock are watered at the EEC

Wars, the river, or at one or other of the permanent lakes along the
Shabeelle (Hara Naga, Har Boojo, Har Casho, Har Cadilley).
season approaches, the movement is reversed.

As the wet

The Region is thus

relatively heavily used by cattle in the rainy seasons and by camels in
the dry seasons.
Within the period of living memory, some of the area is believed to have
changed from open or bushed grassland to the existing dense woody
vegetal cover. The general structure is shrubland or more commonly
bushland ranging from about 4 m to 7 or 8 m high and species composition
is similar to bushlands on the south bank. However, large scattered
groves of Acacia nilotica are a prominent feature and areas of relict
grassland occur through the region, though none is of sufficient size to
be mapped at a scale of 1:500 000.

Sufficient grass is still sometimes present to support the large and
widespread dry season fires, the sites of which can be recognised on the
air photographs, whilst ground surveys show that an excellent kill of
aerial (but not always of underground) woody growth can be achieved by a
single burn. A hot fire repeated two or three times should be
sufficient to eliminate most woody species and to replace them with
grassland over large areas. This raises very important questions of
management and development.
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11.2

LOWER SHABEELLE SWAMPS (Land Region 3)

The immediate river alluvia and swamplands follow the course of the
river for a distance of about 220 km between Kurtunwaarey and Kamsuuma
and are flanked on both sides by the shrublands and bushlands of Region
2, the Lower Shabeelle Alluvial Plain. The permanently flooded areas
nowhere exceed 10 km in width, though the zone under the influence of
seasonal flooding (as mapped) may be twice as wide.

The region is divided near its centre into two sections, up- and
downstream of Haaway.

The differences between these two reaches are

chiefly concerned with land use, and to some extent with vegetation.
Both reaches include areas where the vegetation is similar, including
areas which are permanently covered by water from a depth of a few
centimeters to 2-3 m deep, and areas adjacent to riversides which are
seasonally flooded but not for long.

In both reaches, deep swamp water, especially in major channels, is free
of macroscopic plants. Shallower water maintains a population of freefloating plants or species which are rooted at depth and spread over the
surface of pools and channels, for example Nymphaea lotus, Pistia
stratiotes, and the grasses Vossia cuspidata and Echinochloa stagnina.
Extensive areas of fairly shallow water which may dry out in severe
drought are occupied by Typha latifolia (the most abundant species),
while steeply shelving banks support much smaller communities of the
reed Phragmites karka. River levees, and marshes adjacent to them are
often free of woody vegetation and support a herbaceous population
dominated by grasses, sedges and a few broad-leaved plants. Species
occurring in such situations include the grasses Echinochloa
pyramidalis, E. haploclada, Panicum coloratum, Eriochloa meyeriana, and
Cynodon nlemfuensis; the sedge Scirpus maritimus; a herb. Polygonum
senegalense and, in ditches and depressions, a creeper Ipomoea reptans.

By means of helicopter access, it proved possible to undertake several
soil augerings in the swamp at approximately water level (analyses in
Table 4, Annex 1).

All the samples taken were of clay or silty clay
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texture, calcareous with 20-30% CaC03, non-alkaline (average pH = 7.8),
non-saline at the surface and only slightly saline at depth (average
5.3 mmhos/cm).

The saturation extract was invariably dominated by

calcium and sulphate.

Surface organic accumulation varied with the

vegetation cover and degree of permanence of the swamp, the highest
level analysed being 11.7%.

Further description of the swamps may be found in a preliminary NTTCP/
LUS report, MMP (1983).

11.2.1

upstream Swamps (Land Region 3a)

Downstream of Arbowoheerow the river enters the largest swamp area of
Labaajo, where the river course is lost in a series of channels.
Downstream of the Labaajo swamp the river channel is again defined but a
series of smaller offsteam swamps occurs through Soblaale to Haaway.
This reach has experienced considerable agricultural development in
recent years, especially in crop production under irrigation. Villages
such as Arbowoheerow, and Buulo Warbe have progressed largely by their
own efforts; crop production at Haaway is based on the Crash Programme
state farm and the military prison; Soblaale and Kurtunwaarey are
government-sponsored agricultural settlement schemes designed to
accommodate and employ large numbers of nomads displaced and deprived of
their livestock either by war or by drought. There is evidence of
increasing settlement on both north and south banks of the river.

Irrigated agriculture has developed largely on land formerly occupied by
a herbaceous grassland type of vegetation but is now encroaching on
wooded areas dominated by species such as Acacia nilotica, A. seyal var.
fistula, A. zanzibarica, Thespesia danis, Grewia sp., Phyllanthus
somalensis, Dichrostachys cinerea.

It is expected that irrigation will

continue to expand over adjacent areas now occupied by Acacia-Combretum
bushland.
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The Region is heavily used by livestock for dry season grazing,
particularly by cattle, despite tsetse infestation, and provides a major
refuge for livestock from much of the inter-riverine area in times of
drought.

11.2.2

Downstream Swamps (Land Region 3b)

From Haaway downstream to Guudo Ferry the river follows a well defined
channel with a narrow flood plain covered by sedges and grasses. Downstream of Guudo Ferry the river enters the extensive Madax Maroodi, Baar
Madax and Balli Weyne swamps. Only a small seasonal flow emerges from
these swamps into the remainder of the river course.

The resident population in this sub-region is extremely small in
isolated settlements on both banks and cultivation is minimal. Nomadic
movement on the south bank is restricted and the riverine woody
vegetation has been altered less than elsewhere. The north bank areas
are heavily grazed in severe dry seasons.

The woody vegetation along the river banks commonly contain species such
as Acacia nilotica, A. seyal var. fistula, Albizla anthelmintica,
Terminalia brevipes, the climber Combretum constrictum, Thespesia danis,
Maytenus sp. and Phyllanthus somalensis.

11.3

MIDDLE SHABEELLE ALLUVIAL PLAIN (Land Region 4)

This Region is contiguous with the Lower Shabeelle Alluvial Plain (Land
Regions 2a and 2b) and extends approximately 250 km upstream, on both
banks of the river, to above Jalalaqsi. For at least 180 km its width
varies between 40 km and 60 km.

It is bounded on the northwest by the

Inter-riverine Colluvial and Alluvial Deposits (LR 6), and on the
southeast by the Coastal and Interior Dunelands (LRs la and Ic).
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The river has shifted course frequently in very recent geological times
and at least four old channels, aligned approximately parallel to the
present one, are clearly visible on a topographically otherwise almost
featureless plain.
The soils of the Middle Shabeelle are rather more varied than those of
the Lower Shabeelle with greater contrast between layering down the
profile consequential upon the shifting of the river course. This is
well seen on the Shabeelle near Jawhar (c.f. Table 1, Annex 1) where
clay topsoil is underlain by silt loam.

Similarly, towards the western

fringes of the Land Region north of Wanlaweyn, there is a significant
but variable admixture of soil salt and gypsum deriving from the
gypseous deposits of Land Region 5 (to the west).

Locally, as at Xawaal

Barrey west of Balcad and near Ceel Cad north west of Jawhar loamy soils
overlie shallow beds of limestone. Throughout, high-lying remnant
levees occur with silt loams and clay loams. Towards the coastal dunes,
some of the higher-lying areas are underlain by coarse sands; these are
favoured sites for villages. Analyses of a range of representative
soils in Land Regions 4 and 5 are set out in Table 1, Annex 1.

Despite these variations, much of the area between Jawhar and Qoryooley
is well represented by the brown and greyish-brown, montmorillonitic
chromic vertisols of the Central Agricultural Research Station near
Afgooye.

These are invariably calcareous in all horizons (usually

15-30% calcium carbonate) but generally only slightly alkaline; CEC
levels vary between 25 and 40 meq/100 g soil.

Topsoils have less than

2% organic material and are invariably non-saline but there are varying
levels of salinity in the subsoil, from I to 8 m mhos/cm depending on
the drainage. Because of the well developed blocky structure,
permeability rates are moderate, generally above 10 mm/hour despite the
heavy textures.

Depending on the local history of deposition, these vertisols may merge
laterally into recent levees or meander belts with fine sandy and silty
material intercalated with the clays. In river reaches downstream from
Aw Dheegle, the river bank levees generally stand above the surrounding
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countryside, thereby elevating the river course not only enabling it to
command the environs by gravity but simultaneously subjecting wide
expanses to the risk of bank overtopping and consequent inundation.
The present-day vegetation is strongly influenced by the fragmented
patterns of land use, but it would seem that much of the Shabeelle
Valley has been cultivated at one time or another, as witness the
ancient field patterns now lying in bushland between Qoryooley and
Wanleweyn. At a distance from the river, the dryland farms seem almost
invariably to grow sorghum.

Closer to the river, whether rainfed or

irrigated, maize is usually grown in the gu' followed by sesame in the
dayr. Other crops produced locally on a significant scale include some
300 ha of rice on the Barrow Weyne State Farm; 4 800 ha of sugar (some
affected by salinity and associated poor drainage) at Jawhar;
plantations of bananas and papaya between Balcad and Afgooye; minor
hectarages of cotton near Jawhar and Balcad, and of canning tomatoes in
the vicinity of Afgooye; plantations of bananas, grapefruit and coconuts
on the Jannaale/Buulo Mareerta scheme.

Apart from localised bush near the dunes and secondary thicket where
cultivation has for some reason been abandoned (as in the Afgooye/
Moordiinle project area), cropping is almost continuous south of the
river between Afgooye and Golweyn. Between Jannaale and Golweyn
however, much land is underutilised with localised flooding even in the
dry season; here there is scope for intensifying the land use and
cropping and also for greatly improving the irrigation efficiency
(currently rated at around 20%).

On the opposite (north) bank of the

Shabeelle below Afgooye, cultivation is also almost continuous but forms
a narrower belt close to the river. Farther upstream, irrigation is
again well developed around Balcad and Jawhar and, to a lesser extent,
at Mahaddayweyne and Jalalaqsi where pumps have to be employed to
command the surrounding land.

Dryland subsistence farming, much of it quite intensive, has spread over
very wide areas in the last 25 years, mostly on the north bank of the
river.

Selective bush clearing for timber and fuel has been followed by
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almost total clearing for cultivation.

The entire region has been

affected by one or other, usually both, influences. A central belt of
degraded shrub/bushland still extends from near Jawhar to near War Maxan
and beyond.

Towards its southwestern end it joins the main shrub/bush-

land area that extends west and southwest into the Lower Shabeelle
Alluvial Plains. Subsistence cultivation tails off towards the
southwest and, beyond Qoryooley, is found mostly close to the river.
The main shrub/bushland areas, together with a patchwork of cleared (but
uncultivated) land, and fallow fields of all ages and every state of
regeneration, are used as rangeland for livestock.

Intensive subsistence farming gives rise to a distinctive parkland type
of vegetation, a landscape dominated by widely scattered mature Dobera
glabra trees, (not felled at the time of clearing) with a ground cover
of weedy grasses and herbs. Regrowth on fallow fields is frequently
dominated by species of Acacia, chiefly A. seyal var. fistula. Maerua
oblongifolia is also a very common constituent of fallow, or even
cultivated ground.

Dense thicket-clumps of Dichrostachys cinerea and

Acacia nubica may develop, often in moister sites, frequently near
watering points and other disturbed places.

The uncultivated central shrub/bushlands are dominated by Terminalia
orbicularis.

Frequent associates include Euphorbia robecchii.

Commiphora sp., Grewia spp., Dobera glabra, Boscia coriacea and
Sanseviera sp. Towards the northern end of the region, shrubland
vegetation is dominated by species of Grewia and Cordia.

The river is bridged at 7 points at intervals of about 20 km: at
Qoryooley, Jannaale, Aw Dheegle, Afgooye, Balcad, Mahaddayweyne and
Jalalaqsi.

Between Qoryooley and Muqdisho, this has allowed a pattern

of seasonal nomadic movement across the river into the coastal plains
and dunes, especially in the haggai season (as described in Chapter 6 ) .
The Region itself carries very high livestock populations in both rainy
and dry seasons. Remnant riverine rangelands are important dry season
forage resources, as are crop residues and irrigated fallows. The
extent of agricultural development has led to difficulties of access to
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riverine rangelands and water sources in some areas, particularly during
crop growing seasons.

11.4

SHABEELLE SALINE AND RELATED DEPOSITS (Land Region 5)

These variable deposits derive from the Cretaceous gypsum suites (Text
Map 2) which occupy the extreme north-western edge of the upper
Shabeelle Valley, forming a series of low eroding scarps along the
valley side. The Land Region includes not only the scarps and
associated low hills but also the outwash fans that extend far onto the
Shabeelle plain, as shown on Text Map 3.

Since the saline materials are

at their eastern extremity incorporated into the Shabeelle alluvium, it
was not possible to determine the boundary with LR4 with any precision.

The associated soils are mostly characterised by high levels of gypsum
and variable amounts of calcium carbonate. Moreover, much of the Region
is underlain by shallow limestone which outcrops locally; the average
depth to limestone in the Qod-Qod area was 28 cm.

The derived soil

materials are often so dominated by gypsum (range 25-90%) as to render a
mechancial analysis meaningless. The erosion products can be regarded
as silty clay. The soils are often capped by a saline crust, while
sub-surface layers may contain concretions of calcium and manganese.
All the samples analysed proved saline and alkaline, and it is of
interest that the soil saturation extract is dominated by sodium and
magnesium chlorides, rather than by calcium sulphate-

The electrical

conductivity of the extract varied from 130 to 180 m mhos/cm while pH
averaged 8.4.

Nevertheless, it should be emphasised that not all the soils of this
Region are saline, there being localised areas of bushland with nonsaline, though calcareous, soil. There are also extensive intermediate
areas of open bushland or shrubland with an admixture of the
subsucculent low shrub Suaeda micromeris and the grass Urochondra
setulosa, both indicators of saline conditions. Acacia seyal var.
fistula is often dominant in the bushland and Acacia sp. (a densely
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crowned, multi-stemmed, hook-spined species) in shrubland.

Either

Commiphora sp. or Anisotes parvifolius may displace Acacia sp. as the
dominant in some shrubland sites. Associated with these are Terminalia
spinosa and Balanites aegyptiaca. Acacia tortilis is generally rare but
occasionally dominates small areas of exposed limestone, and Albizia
anthelmintica sometimes behaves in the same way.

Dobra glabra is

usually very infrequent and in some areas has suffered heavily at the
hands of woodcutters. There is a sparse grassy ground cover;
Sporobolus sp. and Daetyloctenium sp. are amongst the constituents.
Adjacent to the shrubland/bushland described above, towards the western
flank of the region, deeper and strongly saline clay soils support an
extensive open grassland.

Urochondra setulosa dominates the entire area

to the exclusion of almost all other grass species, though
Dactyloctenium geminatum occurs in disturbed moist sites, such as deeply
rutted roadsides. Closely associated with grass are two subsucculent
shrubs/herbs, Suaeda micromeris and Limonium axillare, which may
dominate local areas of disturbed soil. Occasional small communities of
trees may occur in depressions or along drainage lines inside the
grassland and these include Acacia seyal var, fistula, Commiphora sp..
Balanites aegyptiaca, Terminalia spinosa and Acacia tortilis.

Small groups of wells, important livestock watering points, are
scattered along the western edge of the grasslands.

Still further west, there are fairly extensive areas of very sparse
vegetation followed by gentle shrubby scarp slopes leading to the edge
of the uplands. Typical of the uplands area are limestone outcrops and
extensive "gypsum pavements" which are large flat areas of exposed rock
gypsum partially covered by very thin layers of soil supporting a dwarf
shrubland.

Species of the dwarf shrubland include Commiphora sp..

Acacia reficiens, A. seyal, Terminalia polycarpa, Salvadora persica and
Grewla spp. Many of these plants adopt a semi-prostrate habit. Grasses
include Sporobolus spp., Tetrapogon sp., and Chloris virgata and there
are various Cyperaceae.
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Deeper soils over limestone carry a low bushland with Dobera glabra.
Acacia tortllls, A. melllfera, A. nublca, Delonix elata. Euphorbia
robecchil, E. tirucalll. Commiphora sp., and Salvadora persica. Grass
Include Sporobolus sp. and Dactyloctenlum sclndlcum.

The area as a

whole is very heavily grazed and browsed and extensive cutting of the
vegetation occurs.
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CHAPTER 12

12.1

INTER-RIVERINE PLATEADX AND NORTHERN UPLANDS

INTER-RIVERINE COLLUVIAL AND ALLUVIAL DEPOSITS (Land Region 6)

These mixed colluvial/alluvial deposits lie between the Basement
Peneplain (LR 8) to the north west and Shabeelle Valley alluvium (LR 2b
and 4) to the south east*

They represent a continuum downslope from

typical basement weathering products to typical alkaline alluvial clays
and sandy clays. On the dominant gently sloping to level interfluves of
the Basement, red to reddish-brown latosols have developed with coarse
loamy sand to sandy clay loam texture. Where the countryside is
traversed by flashy streams from the Basement, the broad stream beds are
filled with coarse sandy deposits, sometimes with prominent gravelly or
sandy levees; these channels may be choked with Acacia nubica thicket.
Some of the ephemeral streams are lost through seepage before reaching
the Shabeelle alluvium; the width of this colluvial belt varies from 10
to 60 km.

The soils of this Land Region are rarely cultivated.

As in the case of the Lower Shabeelle Alluvial Plain, some of the Region
is believed to have been occupied by grassland as recently as 30 to 50
years ago, though the north-eastern limits of this have not yet been
determined. At a representative site near the southeastern border,
occupied by fairly dense bushland, the following species were most
numerous - Acacia bussei, Thespesia danls, Albizia sp., and Balanites
sp.

Associated with them were Combretum hereroense, Grewia villosa,

Dobera glabra, Acacia seyal var, fistula, Conmiiphora sp., and Euphorbia
grandicornis. Acacia mellifera, Caesalpinia trothae and Acacia
reficiens tend to develop thickets in particular conditions, such as
local disturbance. Grasses include Chrysopogon plumulosus and
Dactyloctenium scindicum.

The region is very heavily grazed and browsed, and cutting for charcoal
and browse is widespread.

Occasional grass burning is still carried

out.
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12.2

JDBBA ERODED BASEMENT AND RELATED DEPOSITS (Land Region 7)

The Eroded Basement consists of three closely situated but separate
areas, two of which are on the east and one on the west side of the
Jubba River, the Jubba Valley intervening.

The region's position can be

described as abutting on the Basement Peneplain (LR 8) and the Colluvial
Deposits (LR 6) to the east. The two eastern sectors are bounded on the
north by the Northern Uplands (LR 9) and to the south by the Lower
Shabeelle Alluvial Plain (LR 2) and the Colluvial Deposits (LRT 6); the
western sector is bounded on both sides by portions of the Western Arid
Plains (LR 15).

Overall, it is about 120 km long and varies from about

30 to 90 km wide (Text Map 3 ) .

This Land Region has been defined from satellite imagery as having
developed wholly from Basement (rather than limestone) on the basis of
the combination of sub-dendritic drainage pattern and lobate interfluves
which is associated with no other group of rocks in the area. In
addition, the interfluves are distinguished on Landsat imagery by a
mottled texture; the variations in image colour within these mottled
areas are at least partly reminiscent of the known areas of Basement.

These variations in mottling are related to depth of weathering.

The

resulting soils are, however, also influenced by significant sheet and
gully erosion to the extent that, along the verges of tracks, underlying
quartz gravels and granitic boulders may be exposed.

On the gently

undulating broad interfluves, the soils are reddish to grey coarse sands
and sandy loams; alkaline grey plains between the interfluves have
seasonally poorly drained grey clays and clay loams; and localised
drainages are of heavy grey clay. Minor patches of sorghum are grown on
the heavier soils receiving run-on and this cultivation is expanding;
elsewhere there is no cultivation.
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West of the Jubba the vegetation is a low bushland or shrubland
including Acacia bussei, A. reficiens, Combretum hereroense, Grewia
tenax, Cordia sinensis, with scattered Dobera glabra.

Important grasses

are Chrysopogon plumulosus, Sporobolus sp. and Dactyloctenium sp. East
of the Jubba a low bushland and shrubland mixture occurs, the bushland
approaching thicket status in heavily grazed areas. The major species
are Acacia reficiens, A. nilotica, A. mellifera, A.

horrida, Grewia

tenax, Boscia sp., Sterculla sp., Dobera glabra, Terminalia sp., Maerua
sp., Dichrostachys cinerea. Commiphora sp., Combretum sp., Cordia sp.
The thickets of young Caesalpinia trothaei are probably indicative of
heavy grazing. Grasses of importance include a Digitaria sp., a
Panicum sp., and a Sporobolus sp.

12.3

INTER-RIVERINE BASEMENT PENEPLAIN (Land Region 8)

This Region is one of the largest and is the most easily identified. It
is over 200 km long and about 100 km wide, lying between the InterRiverine Colluvial and Alluvial Deposits (LR 6) to the south and the
Northern Sedimentary Uplands (LR 9) on the north.

It consists

essentially of a granite base incised with a distinctive dendritic
pattern of drainage.

Interfluves are neither high nor wide and most of

the area has an undulating topography broken by occasional upstanding
granitic inselbergs (buurs).

The north eastern quarter of the region differs sufficiently from the
remainder to warrant separate treatment. This quarter has eroded faster
than elsewhere and consists of a fairly level plain with a few prominent
inselbergs; here the drainage pattern is rather indistinct. At the
northern and north-eastern edges, the land rises steeply to a limestone
escarpment.

Clay plains in this area have been extensively cleared and

cultivated.
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12.3.1

The Dissected Sandy uplands

This sub-region occupies most of the central, southern and western part
of the region. The Pre-Cambrian and Cambrian Basement core largely
comprises granites, dioritic gneisses and schists. These give rise to a
peneplain currently in process of erosion, with a gentle slope down
towards the coastal plains. On level to gently undulating interfluves,
generally deep coarse textured, slightly acid reddish latosols have
developed, ranging from loamy coarse sand at the surface to coarse sandy
clay at depth. Especially near heavily grazed areas and villages, these
soils suffer from a high run-off and are prone to erosion, with rills
and gulleys a common occurrence. Even in valley bottoms, soil textures
tend to be sandy, though the physical characteristics are variable; the
soils are rarely, if ever, cultivated.

The vegetation of the Dissected Sandy Plain is strongly influenced by
the pattern of drainage. The major channels run more or less parallel,
directly across the zone from northwest to southeast, and discharge onto
the adjacent Colluvial and Alluvial Deposits; fluves and interfluves
carry distinctly different plant communities. The land is used
principally as range.

The flat sandy alluvium of the drainage channels is occupied by low
bushland, often dense, generally green even when surrounding vegetation
is leafless, and dominated by Acacia nubica. A. nilotica is often
frequent, while Euphorbia robecchii and Sterculia sp. appear
occasinally, as do Acacia bussei, A. seyal var. fistula and
A. mellifera. Little ground cover was noted during a visit in the dry
season.

12.3.2

The Clay Plains

The distinctive level plains in the north east of the Region represent
an ancient mature peneplain. The associated deep, dark brown vertisolic
clay and clay loams between Baydoa and Buurhakaba have partly derived in
situ and partly from colluvium off the limestone plateau to the north.
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These clays are both cracking and self-mulching during the dry season
with localised gilgai microrelief.

Textures become heavier with depth

where they are moderately alkaline, sometimes with calcium concretions.
The soils are extensively cultivated, mostly for sorghum, the farmers
constructing small rectangular basins apparently to improve moisture
penetration. Localised intrusives of granite and granodiorite, as at
Buurhakaba, form high-standing inselbergs.

It may be noted that the

soil pattern in Bay Region has been surveyed and discussed in greater
detail by HTS (1982).

Elsewhere, red sands and loams have not been subject to so much
disturbance and still carry a bushland vegetation. The sorghum fields
are large and usually dotted with relict Dobera glabra, whilst old
fallows carry an invading population of Acacia shrubs. Dense low
bushland on the poorer soils includes Commiphora spp., Acacia tortilis,
A. nilotica, A. nubica, A. bussei, and Dobera glabra.

12.4

NORTHERN SEDIMENTARY UPLANDS (Land Region 9)

This large and complex Land Region extends over much of the north and
north west of the project area, surrounding the Pre-Cambrian granitic
intrusive of the Basement Peneplain (LR 8).

Four sub-regions have been

recognised, two of which are extremely similar. They are:-

Upper Shabeelle Valley (LR 9a)
Eastern Plateau and Western Uplands (LR 9b and 9d respectively)
Central Clay Plains (LR 9c)

12.4.1

Upper Shabeelle Valley (Land Region 9a)

This Land Region comprises the valley upstream of Buulobarde, together
with the hills and scarps adjoining the valley.

Above Buulobarde the

Shabeelle floodplain narrows with localised river terraces. On each
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side there are low escarpments of limestone, sandstone and of calcareous
marls on which develop generally shallow red sandy loams or sandy clay
loam with Acacia/Commiphora bushland.

The upper Shabeelle Valley has

only a limited potential for agricultural development, with an estimated
75% of the land area unsuitable for cultivation, i.e. stony hill land or
saline alluvial soils. At Beledweyne, the Oxfam representative reported
major problems with salt and alkali, especially alkaline clay, on a
majority of irrigated settlements.

12.4.2

Eastern Plateau and Western uplands (Land Regions 9b and 9d)

For most purposes, these two sub-regions can be described together,
their principal difference being geographic, with 9b occupying the
north-western corner of Bay Region extending into Hiiraan, whereas 9d
embraces an extensive tract of country either side of the Jubba River
from Saakow northwards (Text Map 3 ) .

Both land regions comprise elevated broken topography derived from hard
Jurassic limestones with some marls, shale and sandstone locally. The
sedimentary sequence strikes predominantly north east with northwesterly dips.

In the central area, the basal strata appear to lie

unconformably on the Basement, the zone of contact being represented by
the north east-trending escarpment immediately south of Baydoa.
Locally, close to the Jubba in LR 9d, there are outcrops of tertiary
basaltic lavas and tuffs, the more extensive of which are mapped on Text
Map 2. The majority of these have an elongate pattern lying parallel to
the river where they are probably accumulated in an old valley of the
Jubba.

Most of the soils developed on the limestone are rocky terra rossa
regosols with reddish sandy to clay loams, rarely deeper than 60 cm
located amongst extensive rocky outcrops perhaps occupying 75% of the
area. These materials are estimated (HTS, 1982) to cover over one
million hectares in Bay Region alone, or a quarter of the entire Region.
Almost all the volcanic intrusions comprise bare rock.
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Cultivation is

only locally seen in LR 9b and 9d, being confined to areas of sorghum
coinciding with deeper soils similar to those of LR 9c. The vegetation
cover comprises variable shrubland/bushland of Acacia/Commiphora, with
local emergent trees of Albizia sp., Delonix and Terminalia sp.

12.4.3

Central Clay Plain (Land Region 9c)

This comprises extensive areas (about 230 000 ha according to HTS, 1982)
of dark brown to reddish-brown deep clay loam and clay vertisols
associated with the easily weatherable and softer marls and limestones.
One large area is centred on the District headquarters at Qansaxdheere
and at Ufurow; another stretch from Xabaalo Barbar to beyond Baydoa.
The soils are fairly permeable, with surface cracking in the dry season,
self-mulching and slight gilgai microrelief.

There may be calcium

concretions and gypsum in the subsoil.

Much of the land is intensively cropped with sorghum, occasionally
intercropped with cowpeas. Acacia spp. form a secondary shrubland on
long-term fallows. Otherwise these clay plains are characterised by
scattered individual trees of Dobera glabra.

Some sorghum harvested

from the gu' is ratooned in the dayr but much of the stover is fed to
stock. There are no extensive irrigation schemes in Bay Region,
existing irrigated areas being restricted to a few small schemes which
draw water from springs issuing from localised perched aquifers on the
edge of the escarpment to the north east of Baydoa, and to small schemes
in the valley of the Togga Shiikh Asharow.

Water is frequently drawn by

hand and most irrigated areas are no bigger than garden plots.
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CHAPTER 13

JUBBA VALLEY

Within the project area, the Jubba River pursues a generally southerly
course from north of Luuq to the sea just north of Kismaayo. Because
the upper reaches are confined to deep, narrow defiles within the rugged
Jurassic limestone uplands and hence lack, a floodplain, they have been
incorporated in LR 9.

Land Region 10 only begins therefore where softer

more easily weatherable marls and shales are encountered just north of
Baardheere; the resulting level plains are an extension of the
ever-widening floodplain.
340 km.

From here to the sea is a distance of about

Though long, the floodplain of the Jubba is nowhere very wide;

the associated Land Region does not exceed 30 km in width at any point.
It incorporates the river channels and islands, levees, floodplain and
meander belts, together with the related valley flanks except where
these assume the character of the neighbouring Marine Plain (LRs 2
and 11). For ease of description, the valley has been divided near
Fanoole into the poorly accessible, low population density Middle Jubba
(LR 10a) which forms the upper two thirds of the valley, and the
relatively intensively cultivated, extensively irrigated Lower Jubba and
associated dhesheegs (LR 10b).

13.1

MIDDLE JUBBA (Land Region 10a)

Around Baardheere, there is a broad area of both reddish and grey clay
loams and clays developed on soft marls and shales. Here there is
extensive rainfed sorghum cultivation.

Close to the Jubba, on recent

calcaric fluvisols set on a succession of minor alluvial terraces, and
also on immediate riverine levees, there are some 1 500 ha of smallscale irrigation (AUH, 1984) with intensive production of maize, sesame,
onions, tobacco and bananas. Cultivation may even be practised on
alluvial outwash fans from side tributaries.

Downstream, the intensity of cultivation declines, though there are
concentrations of irrigation near the Jubba at Saakow and near Dujuuma
where some 400 ha are still irrigated - farther from the river the soils
mostly proved too alkaline for rainfed cropping. Flood recession
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cropping is undertaken on dhesheeg clays below Saakow and, to a greater
degree, south of Buaale. Between Buaale and Fanoole, there are still
significant areas of relict riverine forest, though rapidly declining in
the face of cultivation pressure. Typical species include Parkia
filicoidea, Mimusops degan, Newtonia erlangeri, Ficus spp., Afzelia
quanzensis, Diospyros cornii, Trichilia jubensis, Tamarindus indica,
Teclea alexandrae, Garcinia ferrandii and Hypseloderma jubensis. Just
north of Buaale, a cut-off ox-bow forms a major lake, Radiile, which
provides perennial water for stock. Throughout this reach, the
immediate riverine levee tends to comprise fine sandy loam with brown
floodplain clays in the hinterland laced with subsidiary drainage lines.
Although north of Fanoole along the east bank of the Jubba an artificial
levee has been constructed to protect the hinterland from inundation,
much standing water and seasonally flooded swampland occurs.

13.2

LOWER JDBBA (Land Region 10b)

The pattern of soils at Mareerey is considered representative of that
found generally on the middle and lower Jubba floodplains (i.e. upstream
as well as downstream of the sugar estate); hence the findings of the
original sugar project soil survey (Booker McConnell, 1976) on some
25 500 ha can be extrapolated over this wider area. In broad terms,
Booker McConnell found 30% of basin clays and clay loams, 27% mediumtextured (loamy) levees, 19% silt loam and clay levees, 14% Marine Plain
alkaline clay (along the western fringe) and 8% sandy levee. In
general, the floodplain extends to a greater distance east of the Jubba
than it does to the west. The initial soil reconnaissance of the Jubba
Valley by the ICA (1961) indicated a total of 160 000 ha of irrigable
land downstream of Fanoole.

At the Jubba Sugar Estate itself, developments have been forced to
assume an inconvenient over-elongated layout, with long axis northsouth, so as to exclude the heavy alkaline clays of the Marine Plain.
This Estate also faces other problems common to all major projects
downstream of Baardheere: periodic flooding in the dayr; inadequate
water for irrigation during jilaal; and unpredictable occurrences of
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coarse sand subsoils which deter the application of over-precise
levelling, give rise to various soil nutrient deficiencies, and
encourage the multiplication of soil nematodes.
Flood recession cropping in clay-filled dhesheegs assumes considerable
importance in Jamaame and Kismaayo districts. Some dhesheegs never dry
out on account of high local watertables.

Included in this Land Region

is the most extensive of them all, the Dhesheeg Waamo, which enters the
Jubba Valley from the west just north of Buulo Guduud.

Although this

Dhesheeg has been known to dry out, it is not really a dhesheeg within
the strict meaning of the term but rather a large lake (maximum surface
area about 66 km^) in the lower reaches of a seasonal tributary, the Lac
Dera.

The hydrology of this Dhesheeg and its associated flood relief

channels, the Far Waamo and the Farta Mogaambo, have already been
described in Chapter 3.

The important points to note are that the base

of this dhesheeg is at an elevation below that of the Jubba River, and
that water can flow in either direction between the dhesheeg and the
Jubba River depending on the relative water levels. The seasonal swampland and bushland between the two are periodically subject to serious
flooding, as in 1981 when several villages had to be evacuated.

Consideration has been given to making more secure the flood recession
cropping around the shores of the Dhesheeg Waamo which are subject to
unseasonal inundation.

The problems are that any conceivable scheme has

to involve expensive training, deepening and widening of the Far Waamo;
and the ability to control (potentially large) flows down the Lac Dera.
A complex system of gated controls at both ends of the Far Waamo, and on
the Farta Mogaambo, could be introduced but the returns seem most
unlikely to justify the high costs. Perhaps a better strategy would be
to construct an earth bund across the dhesheeg outlet with control
gates.

By these means the level of flooding in the dhesheeg could be

better controlled, and the extent of recession cropping extended. On
the other hand, this would still not solve the problem of flash floods
in the Lac Dera, unless these could be quickly passed on to the Jubba by
way of an increased capacity in the Far Waamo. All in all, this must be
adjudged a low priority project for the short term, especially when
consideration is given to the very small number of potential beneficiaries.

{^^1,
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Towards the coast, several sub-plains join the Jubba Valley from the
west; these are seasonally inundated and tend to be floored with saline
and alkaline clays. Where the clays are very heavy with poor drainage,
a continuous cover of Phyllanthus somalensis develops; sandier outwash
fans are covered by Acacia nubica thicket and fringed on the downslope
side by Acacia zanzlbarica; Thespesia danis occupies old cultivation
sites. Where the clays are only seasonally poorly drained with
significant subsurface alkalinity, as on the Goob Weyn plain, extensive
grassland occurs with admixture of sedge and patches of Suaeda sp.
associated with strong surface salinity and alkaliity. Despite attempts
at cultivation (maize in the gu') the plain is grazed by large numbers
of cattle. Recently the NRA was responsible for planting a large area
of coconut seedlings on the plain; this is a most unsuitable use for
these heavy soils. Instead, it is suggested that the Goob Weyn plain
and surrounds be conserved by the NRA as a minor grazing reserve.
From Yaontoy downstream, because sea water extends up the Jubba, there
is widespread salinisation close to the river.

Some 4 300 ha of sugar (1983 data) are produced on the Jubba Sugar
Estate.

Downstream of Kamsuuma are located numerous, former Italian,

estates producing bananas and maize. Most of these farms have been
levelled with artificial surface drainage installed; the average size of
the banana farms is 65 ha and the total hectarage of bananas on the
lower Jubba (1984) is approaching 4 000 ha. Elsewhere, most of the
irrigation is from pumps, with several farmers often obtaining water
from a single pump. Rainfed or irrigated, maize is generally grown in
the gu' and sesame in the dayr; close to the coast however there are no
dayr rains. Crops in the dhesheegs are regularly destroyed by dayr
season floods. Mangoes and coconuts are grown along the banks of the
Jubba and around villages; grapefruit is occasionally seen in the lower
Jubba. Water melons constitute an important agricultural activity in
the dayr season in Jilib District. The cotton gin at Jamaame is
supplied from about 20 ha of estate cotton plus 250 ha of smallholder
cotton mostly interplanted with maize in the gu'.
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CHAPTER 14

TRANS-JÜBBA PLAINS

Trans-Jubba refers to the land within the project area extending from
the west bank of the Jubba River to the Kenya border.

14.1

TRANS-JUBBA MARINE CLAY PLAINS (Land Region 11)

The Marine Clay Plains in Trans-Jubba have yet to be satisfactorily
subdivided and are here treated as a single unit. These Plains extend
southwestward parallel to the coast from the western side of the lower
Jubba Valley to cross the Baddana River some distance upstream of Buulo
Xaaji, continuing west to the vicinity of Hoosingo. With an annual
rainfall of 500 to 600 mm, these grey alkaline clays rapidly close up
during the rains rendering all tracks crossing the Plains impassable for
significant periods of time. The soils have very low levels of
permeability such that they tend to dry principally by means of surface
evaporation rather than deep percolation.

These clays and sandy clays generally have a rather porous (when dry)
non-saline but moderately alkaline topsoil underlain by intensely saline
and alkaline sub-surface horizons (ESP levels sampled ranged from around
20 to over 50 average 33).

The ionic composition of saturation extracts

from samples of these horizons are wholly dominated by sodium and
chloride. When dry, they consist of very dense, prismatic structural
elements, separated from each other by wide cracks. With changes in
moisture, the soils expand and contract considerably because of their
montmorillonitic clay fraction. Under wet conditions, the alkali
horizon changes into a semifluid mud whilst the cracks disappear. The
surface layer mulches during the dry season and significant amounts of
this layer slough into the cracks. Remoistening is caused by water that
runs into the cracks rather than from water that percolates through the
soil.

There is some variation within the alkaline clays, with browner, often
coarser textured soil on relatively higher-lying sites and heavy grey
clays on the lower-lying. Extremely heavy grey clays were noted west of
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Garas, for example, with severe surface cracking, gilgal microrelief and
a highly specialised vegetation community restricted to scattered Acacia
drepanoloblum and A. seyal fistula in Setaria grassland.

Often these

heavier clays are underlain by beds of precipitated calcium and
manganese concretions below one metre depth. Elsewhere the alkaline
clay has itself been translocated downwards within the profile. This
so-called solodisation has led locally to the development of more sandy,
even slightly acid, surface horizons over-lying compact impermeable
alkaline hard pans of flocculated clay. Where only shallow, these sandy
to sandy clay loam topsoils are usually associated with bare patches in
the vegetation, an algal surface crust and, at best, spare grass cover.
The poor surface structure of these soils ensures low rainfall
infiltration and hence a very low effective rainfall. Throughout the
Marine Plains saline groundwater is reported at 15-20 m depth, though
fresh water is thought to occur beneath this.
The whole region, particularly the southern portion, is used as
rangeland. Villages are small, widely scattered and infrequent;
cultivation is consequently localised and has made little impact on the
vegetation. Other factors, however, (especially the frequency of bush
fires) are believed to have produced marked changes in some areas during
recent times. The map attached to Jenner's survey of the Jubba
(Kismaayo to Luuq) in 1899 indicates substantial areas of open grassland
west of the Jana Cabdille to Afmadow road. Various grasslands in the
same general area are also mentioned by Craufurd, 1897. These
grasslands were doubtless continuous with those in LR 12 and with the
major areas across the Jubba River in LR 2b. Eye-witness confirmation
of the former existence of Trans-Jubba grasslands has not however been
established.

The Marine Plains are presently covered throughout by shrubland/bushland
of variable height and density. The same species tend to occur over
very wide areas but dominance may vary sharply in response to changes in
local soil conditions. Thus Dobera glabra. Acacia seyal var. fistula or
Combretum hereroense may dominate the vegetation over appreciable
expanses of country. Other species which occur commonly, but seldom so
abundantly, include Acacia nilotica, A. bussel, Terminalia spinosa and

230

Balanites aegyptiaca. Local disturbance (e.g. cultivation around
villages or from livestock trampling or grazing in the vicinity of water
holes) may give rise to dense thickets of Acacia etbaica or
Dichrostachys cinerea, especially on moist clay soils. The grassy
component varies in area, height and density in response to the woody
canopy associated with it but, in many areas, is still capable of
carrying a hot fire.

14.2

TRANS-JDBBA CORAL AND LIMESTONE PLAINS (Land Region 12)

These plains flank the South Coastal Dunes (LR lb) for most of their
length between the Jubba River and the Kenya border except for a span of
about 30 km in the extreme southwest where they lie adjacent to the
Moist South Coast Hinterland (LR 13).

The whole region is about 180 km

long and varies in width from about 15 km in the southwest to about
45 km towards the northeast. Loamy soils are generally shallow and
overlie beds of coral or limestone. The shrub Carphalea glaucescens
(with flowers superficially resembling Bougainvillea) is a valuable
indicator of these soil conditions.

Three distinct sub-regions are recognised:- (1) Wooded Sandy Plains (2)
Shrubby Clay Plains and (3) Thicketed coral outcrops.

14.2.1

Wooded Sandy Plains

These Plains lie adjacent to the Coastal Dunes and consist of a level
expanse of shallow red sandy loam overlying consolidated red loam with
coral at a depth of about 50 cm. They extend the full distance between
the Caannoole and Jubba rivers, and up to 45 km inland.

They are,

however, interrupted towards their centre by the relatively narrow
shrubby Clay Plains, which are separately described.
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The soils range in colour from yellowish-brown to red and in texture
from coarse sandy loam through sandy clay loam to loam and clay loam,
often with increasing clay with depth.
coarse washed quartz sand.

The surface often comprises

The materials are non-saline, non-alkaline

and generally only very slightly calcareous (perhaps 0.5% Ca CO3).
Coral or rubbly limestone is encountered at depths below 25 cm.

One exception to this general picture is close to the banks of the
Baddana where rather heavier brown light clays are found overlying the
coral.

These have a rather higher AWC (about 20%) and CEC (30-40

meq/100 g soil), c f . Tables 5 and 6 in Annex 1, but otherwise exhibit
similar chemical characteristics.

The LUS investigated the possibility

of raising the level of the dam on the Baddana just west of Buulo Xaaji.
The aim would be to store additional water by means of a top dam height
some 2 m above current spillway level. Other than covering wells near
the causeway, little or no damage would ensure from the resulting
increase in water level. Indeed, it might even be possible to exercise
control on the water level to provide for flood recession cropping
downstream.

The principal aim of this suggestion is however, to provide

(a) stock watering for a longer duration into the dry seasons, and (b)
supplementary irrigation downstream on some 200 ha of light clays along
the right (western) bank of the Baddana.

The right-bank canal would

need to be about 6 km long, but the headworks should not be too
expensive in view of the probable absence of flash floods. An estimated
5 mem are currently spilt in the Gu' (50& mm over a catchment of
100 km^). Raising the reservoir by 1 m could give a total storage of
400 000 m^ (50 m wide x 4 km long x 2 m deep).

Assuming 50% irrigation

losses, this would be sufficient to provide 200 ha with about 100 mm net
of supplementary irrigation. No attempt has been made however to
evaluate the economics of such a development.

The associated vegetation for the most part consists of fairly open
bushland of moderate height. With the exception of Kismaayo and its
peripheral villages, settlements are few and small and there is little
cultivation.

The whole section is used as rangeland for livestock and

is also heavily exploited for timber and fuel. Dominant and/or
prominent species include Terminalia brownii. Gardenia fiorii.
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Commiphora erythraea and Delonix elata. Others, not generally abundant
but widespread and sometimes locally frequent, include Cordia spp.,
Combretum exalatum, Adansonia dlgitata, Dobera glabra. Acacia tortilis,
A. nilotica, Sterculia sp., Euphorbia cunelfolia, Terminalia prunioides
and Albizia sp. Trees are often covered by the woody climber Entada
sp.

IA.2.2

Shrubby Clay Plains

These narrow, somewhat elongated, plains begin near Qod-Qod and extend
northeastward more or less parallel to the coast, as far as the Jubba
Valley.

They do not exceed 10 km at their widest point. The soils are

calcareous light clays and clay loams, locally poorly drained. While
the grey topsoils are non-saline and non-alkaline, the subsoils exhibit
a tendency, towards alkalinity. A substantial area is enclosed by the
Laheley livestock holding ground which offers some protection from
overgrazing.

The vegetation consists of low open shrubland with a good grassy ground
cover.

There is some reason to believe that this area, like the Lower

Shabeelle Alluvial Plain on the east side of the Jubba, was covered by
grassland in the recent past, but this has yet to be confirmed.
Dominant species include Euphorbia cunelfolia. Gardenia fiorii, Grewia
spp. and Combretum hereroense. Other species which may become locally
frequent are Cordia sp., Boscia coriacea. Commiphora sp. and Acacia
etbaica.

Dobera glabra and A.

nilotica are widely scattered. This

subregion should respond very well to burning as a means of reclaiming
grassland for grazing.

14.2.3

Thicketed Coral Outcrops

This sector extends from the Caannoole River southwestwards towards
Kaambooni and occupies the remainder of the Region. Except on the
flanks of the rivers, the soils consist of a shallow layer of aeolian
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red sandy loam overlying beds of coral which outcrop at frequent
intervals. Rainfall in this sector, as in LR 13 adjacent may exceed
700 mm annually.

These two factors have contributed to produce and

maintain the very distinctive vegetation of the area. The dense uniform
bushland thicket includes Acacia tortills, A. Senegal, Adansonia
digitata, Sterculia sp., Erythrina sp., Albizla sp.. Cassia sp.
Commiphora spp., Grewia villosa, G. tenax, Carphalea glaucescens, Cissus
rotundifolia, Cleome sp., Croton sp., Dobera glabra, Delonix baccal, and
Gardenia fiorii as conspicuous dominant species. A good perennial grass
cover is interspersed and includes Eragrostis sp., Sporobolus sp., and
Panicum sp.

1A.3 MOIST SODTH COAST HINTERLAND (Land Region 13)

This region extends along a 60 km section of the southwestern (Kenya)
frontier and heads away from it for 190 km towards the northeast; it has
an average width of about 30 km. On the east it flanks the Coral and
Limestone Plains (LR 12); to the west it adjoins the Southwestern
Lagoonal Plains (LR 14); and at its northeastern end it is adjacent to
the Marine Clay Plains (LR 11).

The rainfall in this area almost

certainly exceeds 700 mm and Usnea lichen is commonly seen hanging from
the branches of trees and shubs. This relatively high rainfall is
reinforced in its effect by heavy dew, considerable cloudiness, and
hence low levels of evapotranspiration.

The Region overall is gently undulating, reflecting former deposition
under lagoonal and estuarine conditions. The interfluves generally
comprise coarse lagoonal sands; these are interspersed by local ponds
and swamps, and also by rather extensive clay plains and depressions.
These alternating sands and clays are recognised as distinctive
sub-regions, as are the fringing forests along the Bush Bush River which
flows through the centre of the Land Region.
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14.3.1

Sandy Interfluves

These comprise catenary sequences downslope of coarse white lagoonal
sands and pale brown sandy loams. Local ponds and swamps occupy the
lowest-lying sites; these often are floored by waterlogged sands
overlying compacted sandy clay. Locally, especially to the north of the
Bushbush, as at Sheer, there are deep, brown loams and sandy loams on
level ground which are used for the production of food crops, mostly
maize, on the basis of long-term bush fallow which is cleared
periodically by traditional slash-and-burn techniques.

In areas with intermediate moisture conditions, i.e. the better drained
lower slopes and marsh fringes, there is intermittent open woodland
dominated by several species of Manilkara spp., Diospyros cornii, Euclea
spp., Carissa edulis, Premna resinosa, Strychnos spp., Croton spp.,
Tamerix sp., Tarenna graveolens, and Gnidia latifolia.

These species are evergreen and are typical of the evergreen bushlands
which occur elsewhere in this region. The well grassed open areas
include Hyparrhenia sp., Panicum spp., Digitaria spp., Chloris sp.,
Brachiara sp., Echinochloa sp., and Tetrapogon sp.

14.3.2

Clay Plains and Depressions

Occupying some lower slopes and plains are extensive areas of heavy dark
grey and black clays. These are invariably poorly drained and tend to
be associated with bushed Setaria and Echinochloa grassland with Acacia
zanzibarica. Elsewhere, marshland may develop with predominant
Echinocloa haploclada and a variety of sedges.

14.3.3

Bushbush Riverine Forest

This is a dense riverine forest supported by river alluvium and which
has not yet been fully surveyed botanically.

The only large forest tree

definitely identified is Parkia filicoidea. Other forest species
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include Polysphaeria multiflora, Flagellarla quineensis, Psychotria
riparia and Cassine aethiopia. Numerous grasses occur. The forest is
very lightly grazed and browsed, probably only during extreme drought
conditions.

14.4

SODTH WESTERN LAGOONAL PLAINS (Land Region 14)

Named after the lagoonal sands and clays, the geological formation which
underlies it, this Land Region lies between the Western Arid Plains (LR
15) to the north and the Moist South Coast Hinterland (LR 13) to the
south. The Moist South Coast Hinterland Regions shares the same
geological origins and has a similar landform but has a considerably
higher rainfall.

Soils are a mosaic of sands and clays forming various complex patterns
which are reflected in vegetation and thus show clearly on aerial
photographs. A large area to the west has the clay component in small
depressions and winding channels with sand interfluves. The northern
part of this region has a typical complex pattern indicative of strongly
saline conditions and is continuous with the saline areas of the Western
Arid Plains Regions.

Vegetation to the north and west of the region is a low bushland with
Acacia bussei, A. reficiens, A. seyal, Dobera glabra. Terminalia
parvula, Terminalia sp., Balanites sp., Salvadora persica, Cordia
sinensis. Commiphora spp., Combretum spp., and Grewia tenax. Grasses
include Panicum sp., Chloris sp., and other perennials.

Saline areas

are indicated by the predominance of Suaeda sp., and other halaphytes,
often grouped as small "rosette" thickets and here also Sporobolus
spicatus is a common grass.

To the south the bushlands are much denser and higher with an increased
diversity of species. The clay soils typically carry a bushland thicket
dominated by Acacia spp., whilst, on the sandy soils, species of the
evergreen bushland such as Manilkara sulcata, Diospyros cornil, and
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Tarenna graveolens become more frequent. Grass cover is usually good
and includes Chloris spp., Digitaria spp., and Panicum spp., and is
regularly burned, thus maintaining areas of open grassland interspersed
with the bushland.

Grazing pressure throughout his land region is heavy

and is especially so on the saline areas. Browsing pressures are
generally moderate.

14.5

WESTERN ARID PLAINS (Land Region 15)

These featureless plains extend from the Kenya frontier in the west to
the Marine Clay Plains (LR 11) in the east; and from the Lagoonal Plains
(LR 14) in the south to the project boundary in the north. Roughly
square in shape, the region measures approximately 100 km from one side
to the other. The Lac Dera passes through the northern quarter from
west to east.

The human population is low. Afmadow, by far the largest settlement,
lies on the Lac Dera at the point where it crosses the boundary of LR
11.

A few very small villages or stopping points, including Bills

Qooqaani and Taabda, are scattered along the stock-droving road between
Afmadow and the Kenya frontier.

Cultivation has made little impression

on the vegetation. This is prime cattle-range country, free of tsetse,
and the livestock population is large, though varying with season and
weather conditions.

Three different vegetation communities, each closely related to soil
type, occur but are intermixed.

It is therefore hardly possible to map

the three sub-regions, which are simply referred to as (1) Sandy Plains,
(2) Clay Plains and (3) Saline Plains.

The Sandy Plains are readily recognised by well grown Acacia tortilis
bushland which is characteristic of the type; Boscia coriacea appears to
be a close associate. Other species include Cordia sp., Salvadora
persica, Grewia sp.. Euphorbia grandicornis and Maerua macrantha.
Blepharis sp. often provides ground cover.
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The Clay Plains are often closely associated with, but are quite
distinct from the Sandy Plains. The dominant species here is Acacia
seyal var. fistula which generally occurs in open bushland up to about
10 m high. There is usually a good to excellent ground cover of grass,
often Sporobolus helvolus. Associated species include Albizia
anthelminthica, Terminalia spinosa, Combretum hereroense and Acacia
bussei. Acacia nubica and A. etbaica have a patchy distribution but are
often locally abundant. The Clay Plains occur east of Bills Qooqaani
and may extend westward along the Lac Dera.

The Saline Plains are also sandy.

Suaeda monoica and Acacia tortilis

are both abundant, indicating saline and sandy conditions respectively,
and grow closely together. The soil surface is often bare or may carry
an algal crust. The general structure is of open bushland.

Associated

species incude Acacia mellifera, A. seyal var. fistula, A. etbaica,
Boscia sp.. Balanites sp.
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CHAPTER 15

15.1

LAND USE TBIENDS

HUMAN POPULATION GROWTH AND SETTLEMENT

Planning for land resource development and for the effects of tsetse
eradication must take account of existing trends in human population
growth and land settlement.

The trends apparent from the analyses

presented in this report are for continued high rates of population
growth in southern Somalia, particularly in urban areas, partly due to a
high rate of natural increase (probably over 3% per year) but also due
to continued immigration from northern Somalia and Ethiopia.
Interpretation of the population growth rates in different sectors of
the population (from the data in Section 4.1) suggests that growth has
recently been up to 10%/year in urban areas but has also been high in
settled rural populations (about 5-8%/year).

Growth amongst nomadic

populations has been more moderate at about 3%/year (though some
estimates suggest lower rates down to less than 2%/year).

Such population growth rates suggest that the recent high rates of
uptake of land for agricultural development and settlement are likely to
be maintained.

It is also evident that the process of partial

sedenterisation of people from the nomadic pastoralist sector is likely
to continue.

The capacity of the rangelands to continue to absorb more

people in the pastoralist way of life must be limited, and there are
indications that this limit may be being approached in lower rainfall
areas.

A gradual process of partial sedenterisation into mixed farming

and livestock production systems for the excess nomadic population has
probably occurred continuously for some time, together with occasional
large scale changes at the time of droughts, (though some individual
people may still return to pastoralism after droughts).

The reasons for this settlement include the loss of viability for some
households in the pastoral system as livestock to human population
ratios fall (especially if livestock populations are constrained by
increased stocking pressures and reduced primary productivity in
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over-used rangelands).

Some stock owners are therefore forced to settle

and cultivate land for part of their subsistence food requirements.
There may also be a trend to settlement to take advantage of
agricultural development opportunities and to invest in land, especially
when increased crop prices provide greater returns to such investment,
and also to take advantage of the developing social facilities such as
education.

There is some evidence that new settlement in the higher

potential riverine areas also involves people from the already
intensively settled rainfed mixed farmed areas of Bay and Middle
Shabeelle Regions.

The motivation for these types of settlement, the origins of settlers,
the preferred areas of settlement, and the type of mixed farming systems
developed require further investigation in order to understand the
present and future changes in patterns of land use. In particular, the
effects of settlement on the ownership of livestock and livestock
populations, on the herding and management systems adopted, and on the
use of nearby rangelands and other forage resources need investigation.
There is some evidence that the trends towards the keeping of cattle in
mixed farming systems, and the heavy use of rangelands associated with
settled areas may be resulting in changes in range vegetation condition
and trend.

Southern Somalia currently also has a population of 200 000-300 000
refugees, many of whom (or their children) are eventually likely to
settle, in the area, either through farming settlement schemes or by
spontaneous independent settlement.

Indeed the probability of this

settlement has already been recognised by the Government in announcing
the intention to allow refugee settlement and to initiate settlement
farm plans in the Lower Shabeelle area.
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15.2

15.2.1

TRENDS AND ISSUES IN AGRICULTURAL LAND USE

Cropland development

The trends in human population growth and immigration have important
implications for agricultural settlement.

Continued high rates of

uptake of land are likely to occur in areas of higher potential. In
particular, the intensity of settlement in the lower Shabeelle, lower
Jubba, the trans-Jubba coral/limestone plains and southern trans-Jubba
is likely to increase in the short to medium term future.

Several factors may affect the rates of uptake of land in these areas,
in addition to population growth and Immigration.

Primarily these

include the development of communicatons, roads and transport infrastructure, water supplies, the control of flooding and health hazards
(at least in the lower Shabeelle and lower Jubba), but also the
availability of agricultural and social services and the deregulation of
price controls to remove disincentives to increasing agricultural
production.

Indeed there is some indication that relaxations of price

controls in 1984 have already stimulated agricultural production. Given
the present very high dependence on food aid and commercial imports of
even staple cereals, this trend should be further encouraged.
Government should consider the infrastructure and development
requirements of these areas for increased settlement.

To date in southern Somalia, the limited expansion in agricultural
production has been achieved largely by increases in the land area in
production (roughly in line with population increase) rather than by
changes in technology and increases in yields and productivity. The
scope for further increases in areas under cultivation in the traditionally rainfed settled areas of Baardheere District, Bay Region and
Wanlaweyne District is beginning to be constrained by the limited
remaining availability of land suitable for cropping and by the
requirements for maintaining livestock populations and fuelwood
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supplies.

The lower rainfall and more marginal soils in these areas can

provide only low and uncertain crop yields and farm incomes with present
technology.

The scope for expansion of irrigated cultivation in the

middle Shabeelle Valley is also becoming limited by water availability
rather than by land, though great increases in the efficiency of water
use could allow increased settlement and higher productivity in
rehabilitated areas. Agricultural production in some of these areas has
probably actually been declining in relation to human population growth
in recent years, partly due to the increasing intensity of use of more
marginal areas (resulting in the reduction of fallow periods and thereby
of available soil moisture, fertility and crop yields), but also because
of price disincentives to production.

These trends increase the probability of future expansion into newer
areas of settlement in the lower Shabeelle, Jubba Valley and transJubba.

There are already plans for refugee settlement schemes in the

lower Shabeelle. The recent completion of the all-weather road from
Muqdisho to Jilib will be a further stimulus to settlement in the area.
Plans for improvement of the Jilib to Baardheere road are under
consideration which could greatly stimulate settlement in the Jubba
Valley, and an all-weather road from Kismaayo to Badhaadhe should be a
priority for improving access to higher potential areas in the south.
Pressure for development of the Jubba Valley will increase considerably
in the medium-term future and a decision on the Baardheere dam and
associated development will become increasingly important for long term
planning in the valley.

15.2.2 Agricultural Research
For further agricultural development and the improvement of
productivity, however, a greatly expanded agricultural and livestock
research programme is an essential prerequisite. A vital component of
this research must be the study of agricultural systems to understand
the constraints in present systems, to identify priorities for research
and to attempt to prepare appropriate interventions in production
systems.
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Such studies must be conducted within each of the major types of farming
and pastoral systems, in a range of environmental conditions and over
several years in order to provide reliable data, and must include the
socio-economic aspects of labour availability, input costs, from outputs
and incomes.
Farm systems research and improvement is important not only for
determining research priorities and identifying constraints but also to
provide essential planning information.

Information on farm input and

output relationships is particularly required for planning land
requirements in settlement schemes, and for facilitating predictions of
regional and national domestic crop production levels (and thereby food
import requirements and famine predictions).

Issues such as the

relative incomes from crop and livestock enterprises, and the
desirability and possibilities for further integration and
itensification of livestock production in farming systems (including
forage crop production) may then be examined in more detail. The
requirements of these programmes are discussed further in other
NTTCP/LUS reports (NTTCP/LUS, 1985).

15.3

15.3.1

TRENDS AND ISSUES IN RANGELAND USE

Present Trends in Rangeland Condition

The development of agriculture and settlement inevitably alters the
rangeland resource available for livestock.

The gradual increase of

land areas in the cultivation cycle has reduced available rangelands by
about 30-50% in different land regions in the last 23 years. Similar or
increased rates of reduction in rangeland availability may be expected
in future.

Associated with human and livestock population increases, agricultural
land development and the reduction of available rangelands, there have
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also been progressive changes in the nature of the remaining rangeland
resource.

These changes have been brought about by human activity and

livestock grazing and browsing.

Thus, land clearing for cropping and

fallowing, and wood cutting for fuelwood, charcoal, building and
livestock enclosures has tended to open up some areas of bushland close
to agricultural settlements and habitation, especially in low rainfall
areas, even leading to problems of degradation and soil erosion by wind
in some areas. Such trends are evident in association with intensively
settled rainfed farmed areas around Baardheere, Qansaxdheere, Diinsoor,
Baydoa, Buurhakaba, Wanlaweyn and western Jawhar Districts.

Similar

trends as developing in the lower Shabeelle south bank plains (LR 2a)
and also in small areas of the trans-Jubba coral/limestone plains (LR
12) where permanent water supplies are encouraging settlement.

In undeveloped rangelands areas there are also trends in range
condition. Preliminary conclusions are that deteriorating trends are
presently evident in heavily used rainy season rangelands, particularly
close to settled mixed farming areas. These include parts of the
Basement plains (LR 8) close to settled areas of Bay Region, and the
lower Shabeelle north bank clay plains (LR 2b) heavily used by stock
from the middle Shabeelle, Wanlaweyn and Qoryooley Districts. Similar
trends are also evident in the trans-Jubba clay plains (LR 11).

In

these areas, heavy rainy season grazing, mainly by cattle, has resulted
in reduced grass and herb ground cover.

In the Basement plains this has

led to the virtual elimination of perennial grasses in much of the area,
while in parts of the clay plains the reduced carry-over of grass and
herb vegetation into the dry seasons has resulted in a reduction in the
incidence and severity of bush fires and a gradual increase in bush
density.

These changes may be occurring partly as a result of the increased
settlment of pastoralists in mixed farming systems.

In these systems

there may be a greater concentration and accumulation of livestock than
in pastoralist systems since there may generally be less necessity to
dispose of stock to generate cash for food purchases. There also
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appears to be a trend towards the adoption of cattle in mixed farming
systems, since they are more suited to the types of forage and grazing
resources available, are more easily herded than camels, and may by more
tolerant of disease and environmental conditions, at least in riverine
settled areas. However, the labour demands of farming restrict the
availability of labour suitable for long distance herding of livestock
so that many of the cattle from mixed farmed areas graze in nearby
rangelands within 20-30 km of the home base during rainy seasons,
resulting in increasingly heavy use of these areas.
Overall, however, under present climatic conditions the rangelands of
southern Somalia do not appear to be overstocked.

In particular, the

southern trans-Jubba rangelands appear to have the capacity to absorb
more animals, especially those in the highest rainfall areas (some of
which are tsetse infested).

This situation may lead to a continued

trend for the movement of people and livestock from the upper Jubba and
possibly the interriverine areas into trans-Jubba.

Agricultural

development in the higher potential areas around Badhaadhe may also
occur which will further reduce tsetse infestation and encourage greater
livestock populations. Thus, while there may be scope for absorbing
further increases in the livestock population of southern Somalia, this
will involve changes in the distribution of the population, and some
changes in the patterns of seasonal movements of animals. Periodic
droughts will, of course, still occur, and may cause considerable losses
of stock in the short term.

Strategic planning for emergency grazing

and other feed resources could, however, be undertaken to assess the
feasibility of the stockpiling and use of feed resources such as
molasses and urea in drought circumstances.
The extent to which changes in range condition have occurred, and the
current rates of change are, however, unknown. Only long term
monitoring of several rangeland sites in the different types of soils,
vegetation communities and climates in southern Somalia can provide
reliable information on these trends. It is essential that the NRA
establish such a monitoring capability, based on the sites identified
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and described in the 1983/84 Southern Rangelands Survey.

The early

identification, and incorporation into management, of degrading
rangelands is obviously a desirable objective. This report and the
Southern Rangelands Survey provide some indication of possible initial
problem areas but further studies are required to prepare area specific
management/development plans..

A major difficulty in determining the present degree of use of the
rangelands, and planning future programmes, lies in the problem of
measuring the carrying capacity of rangelands. Given the complexities
of rangeland/livestock ecology, the estimation of carrying capacities
will remain uncertain, but for planning and rangeland management
purposes it would be useful information.

It would therefore be

desirable that future long term rangeland studies include some measures
of primary rangeland productivity, in relation to soils, vegetation
types, climate (particularly rainfall) and grazing or browsing pressure.
Regular sample censuses of livestock populations may also be necessary
in some areas in order to relate stocking densities to rangeland
condition.

15.3.2

The Effects of Agricultural Development on Livestock
Populations and Rangeland Dse

A number of important long term planning issues may be addressed once
accurate carrying capacity and forage production data are available,
including the balance between dry season and wet season feed resources,
and the effects of agricultural development and changes in rangeland
condition on future range resources and carrying capacities. These
studies may then be combined with observations on crop residue and
byproduct production in different farming systems in order to make more
Informed predictions of the effects of agricultural development on total
forage resource availability, and of the desirability of limiting or
encouraging agricultural development in certain key rangeland areas.
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With present information it appears that in some rangelands, especially
in those used intensively in rainy seasons, increasing bush encroachment
may be reducing their suitability for cattle and sheep grazing and
increasing their suitability for camels and goats. Conversely,
agricultural development produces crop residues and fallow or wasteland
grazing which may be more suitable for cattle and sheep.

Certainly the

high rates of agricultural land development in the last 20-30 years have
been associated with high increases in cattle and sheep populations
compared to only small increases in camel and goat populations, though
it is not clear to what extent this relationship is causal.

Camels and

goats remain the largest proportion of the livestock biomass in the
drier uncultivated inland rangelands, while cattle are now the largest
component in riverine cultivated areas. These trends are likely to
continue in the areas of future settlement.

Information on the relative forage yields of rangelands and croplands is
also important for predicting and planning the use of riverine
rangelands.

Since much of the land with high potential for agricultural

development is in the Lower Shabeelle and Jubba valleys, and since these
rangelands are presently vital components of the seasonal grazing
system, it is important to consider the possible effects of agricultural
development.

Experience from the other developed areas in the middle Shabeelle Valley
(Mahaddayweyne to Balcad) and lower Shabeelle (Jannaale to Qoryooley)
suggests that increased livestock populations will be permanently
maintained in riverine areas as land is developed (particularly where
irrigation is possible), but that seasonal patterns of movement into
non-riverine rangelands in the rains will also be maintained.

Since

higher total livestock populations may be maintained in developed
riverine areas, increasing extra pressure may then be placed on the
associated non-riverine rainy season rangelands, some of which are
already showing indications of over grazing.

It may also be anticipated

that nomadic stock will have more restricted access to riverine
rangelands and that these riverine rangelands, being exposed to some
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grazing from agriculturally based stock in the rainy seasons, will also
be placed under greater dry season pressure (except where seasonal
flooding or the build-up of biting flies and mosquitoes continue to
restrict access).

Present indications are that most riverine rangelands

are in satisfactory condition, especially thoseused only during the dry
seasons.

The condition of these riverine rangelands, however, requires

constant monitoring in the face of the likely changes in land use.

Present information on forage yields from crop residue and fallow or
wasteland grazing suggests that in rainfed farming areas, particularly
in lower rainfall areas, residue yields from agricultural land are
similar to or lower than the dry matter yields of the former rangelands.
Forage quality, however, is almost certainly lower in rainfed crop
residues and fallows. In irrigated cultivated areas, conversely, forage
dry matter yields may be much higher than in the former rangelands and
forage quality, given the mix of low quality stover residues and higher
quality grass and weed fallows, may not be reduced.

In order to accommodate increased livestock populations it would therefore appear desirable to encourage irrigation development, except where
certain exceptional seasonally flooded riverine grasslands or bushed
grasslands occur.

Some of these may have very high forage dry matter

yields of high quality and if used heavily at critical points in the dry
seasons, or in droughts, may be particularly important in maintaining
the grazing system.

The RMR sample census showed very high biomass

stocking densities on some of these areas in the 1984 jilaal. These
areas should be identified and incorporated into rangeland management
plans as a priority.

The greatest problems of rangeland degradation may presently be
occurring in association with intensively settled rainfed areas. Human
settlement, and the desire to keep animals in the farming system, (for
milk supplies, income and capital accumulation) gives rise to multiple
pressures on the associated rangelands.

Nearby rangelands are heavily

grazed in both rainy and dry seasons by the resident portion of the
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herd, while wood cutting and fallow rotations contribute to a gradual
removal of shrub and bush vegetation.

Attempts to incorporate forestry

and forage trees or crops into these land use systems are urgently
required.

It may also be possible to improve crop and crop residue

yields and the use of fallows for forage production.

15.3.3

Trends in Wildlife Habitat and Populations

Present trends in land development and livestock populations have the
inevitable result of the alteration of the present wildlife habitat and
populations.

There are already almost no undisturbed areas of riverine

habitat remaining in southern Somalia and Government must decide as an
urgent priority whether to make serious attempts to preserve some of
these.

Hunting and trapping is also continuing unchecked and some

species are already threatened.

It may be preferable to make limited

but realistic and implementable plans for only a few reserves, rather
than to pursue too ambitious a programme.

15.4

THE EFFECTS OF TSETSE ERADICATION ON LAND USE

The trends in agricultural land development, rangeland use and the
destruction of wildlife habitat described in preceding sections will
occur regardless of the presence or eradication of tsetse fly.
Eradication, if feasible, may have some additional effects on land use
but these are likely to be minor in comparison to the overriding effects
of human and livestock population expansion and settlement. This is
evidenced by the intensive use already made of much of riverine infested
rangeland and agricultural land by farmers and livestock.
Nevertheless there may be some changes in the seasonal patterns of
grazing land use, and in livestock ownership and management in riverine
areas, should eradication be achieved.

Changes in livestock ownership

would principally involve the riverine Bantu farmers who presently own

I
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ANNEXES

ANNEX 1

T/CLE 1

ANALYSIS OF REPRESENTATIVE SOILS IN THE SHABEELLE VALLEY AND
TRANS-JÜBBA

Analyses of repnesentative soi Is frati -the middle Shabeel le Val ley (Lend Regicns 4 end 5)
Jalalaqsi

Location
Depth, cm

0-15

Jawhar

Qod-Qad wells

55-70

0-15

15-26
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37
43

3
46
51
C

3
12.
55
C

0-15 68-79

IdowGuudcw
0^

22-48

1
65

0
28
72

C

C

57-74

90-100

Particle size
aialysis, %

2 OOO-SO/u
50-2/u
< 2/u

Textune*

67
20
13
SL

C

1
39
60
C

15
61
24
ZL

34

0
29
71
C

0
29
71
C

pH, 1:5 HjO

8.7

7.8

8.3

8.5

8.4

8.2

7.7

7.4

7.5

7.5

Electrical ccnductivity,
1:5 hy3, (mtKs/oTi

0.2

2.1

16.5

12.7

0.5

0.4

0.4

1.7

2.5

2.7

12.0

19.0

10.0

8.0

2D .5

16.0

19.5

18.5

18.0

18.5

3.9

25.1

68.5

0

0.1

0

1.3

3.4

7.1

9

1

4

2

9

3

2

2

OJ
0.6

0.2

0.4

0.4

0.4

2.5

1.6

5.2
>50.0 >50.0

8.4

8.5

1.3
14J

>50.0

>50.0

1.4
11.6
>50.0

>50.D

Calciun cartonate, %
Gypsuti, %
Organic mailer, %

0.5

Aval lable phospharte, ppm

7

2

Exchangeable cations,
meq/100 g
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K

0.2
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Na
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1/5 bar
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$mDisture
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3.0
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2.0
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*S = Sandy; L = Lcem; Z = Si It; C = Clay; Lt.C = Light clay
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T/>BLE 2

Analyses of represerttative soi Is fnan ttie lower Shabeel Ie south p l a i n (Land l ^ i o n 2a)
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262

40 J5
22.8

44.4

45.5

23.8

21.0

T/ö-E 3
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Na
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Mg

Caticn exchange capacity ( C O
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Cl
SO4
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Mg

2.0
5.3
5.0
11.7
0.1
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Ca
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265

53.9
25.8

TfGüE 4

Analyses of lower Shabeel Ie swenp sol Is (Land Region 3)

pepfth, cm
Partiele size
analysis, %
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0.1

0.1
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2.0
7.9

>50.0

>50.0

>50.0
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34.5

34.2
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0.8
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1.9

1.7
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0.5
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3

1
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0
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1

Na

1.5
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10.7
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7.4
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3J
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0.4
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9.5
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24
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6
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Na
K

1
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*S = Send/; L = Loen^ Z = Si I t ; C = Clay; L t X = Light clay
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TOLE 6
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1

1

1

4

0

0

0

1

1

0
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1.3
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>50.0

15.0
1.2
17.4

21.4

17.4

0/

0.9

0.6
15.4
39.2

0.5
20.1
41.9

3.1
5.1
25.5

2.0
6.9
27.5

2.7
2.2

>50.0

5.1
0.8
12.5
37.3

12.5

1.4
13.6
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17.9
>50.0

2.5
24.5
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32.2

30.4

28.5
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36.9
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30.9
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33.9
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SO4
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5.8
4.5
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7.9
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Na
K
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0.1
1.6
0.8
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0.1
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Na
K
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1

Mg

1C6.0
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2.3
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0.2

S7.0

10.0
6.5

8.1
4.7

0.3
14.4
6.6

13.4

12.9

14.8

0.1

Ca
jElectrical ocnductivity.tnthos/an
*S = Sandy; L = Loem; Z = Si I t ; C = Clay; Lt.C = Light clay
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ANNEX 2

SPOT MEASUREMENTS OF ELECTRICAL CONDUCTIVITY IN THE
SHABEELLE AND JÜBBA RIVERS AND TRANS-JÜBBA

TABLE 1

Spot measurements of electrical conductivity in the Shabeelle
Valley, 1982 and 1984

Electrical
conductivity,
micro mhos/cm

Location

Date

Surface water
Jalalaqsi
Afgooye Cadde
Mahaddayweyne
Jawhar
Balcad
Afgooye
Aw Dheegle
Jannaale

-

low flow
high flow
high flow
Barrage
Canal nearby
Field fed by above canal

1
I

Qoryooley
Kurtunwaarey

- pumps
- at Garowle
- Idow Guudow swamp
Gumarta swamps
Soblaale canal offtake
Biliq Roboow
Weynle River (Shabeelle tributary)
Weynle/Shabeelle confluence
Guudo Ferry
Madox Maroodi swamps
Biliq Tele
Baraawe - Jilib road bridge

I

i

Kara Naga (lower Shabeelle tributary)
Kara Naga near the Shabeelle confluence
|Well water

490
3 000
2 900
1 400
350
475
1 300
1 200
2 500
2 400
1 100
1 100
2 700
540
525
1 175
1 300
2 175
1 800
1 550
975
1 400
1 400
1 125
700
875
550
425
1 200

24.9.82
21.5.84
21.5.84
17.5.84
23.9.82
22.9.82
24.5.84
24.5.84
28.5.84
28.5.84
5.6.84
6.6.84
1 6.6.84
11.10.82
12.10.82
7.6.84
1.7.84
24.6.84
23.6.84
25.6.84
7.7.84
7.7.84
7.7.84
7.7.84
8.7.84
14.6.84
9.7.84
6.7.84
9.7.84

|

Between Barrow Weyn and Mahaddayweyn (25 m)
Qod-Qod (Middle Shabeelle) (2.5 m)
Gamboley (4 km SW of Qod-Qod) (2.5 m)
Mokoujalle (20 m)
El Beulley (Lower Shabeelle)
Qoryooley boreholes (refugee camps)

26"'

8
8
11
1
3
4
8

000
500
250
200
500
200
000

17.5.84
18.5.84
18.5.84
1.7.84
4.6.84
7.6.84
7.6.84

TABLE 2

Spot measurements of electrical conductivity in the Jubba
Valley and Trans-Jubba, 1982 and 1984

Location

Electrical
conductivity
/micromhos/cm

Date

Jubba River
Baardheere Dam Site
Yaaqley (Jubba Sugar Project)
Yoontoy

220
240
325

19.9.82
16.9.82
16.6.84

1 Trans-Jubba
Dhesheeg Waamo (lake)
[Baddana River near Buulo Xaaji
Lower Caannoole River - top of tidal reach

700
440
225
18 000

20.6.84
15.9.82
19.6.84
18.10.82

ANNEX 3

THE LOCATION OF VETERINARY AND NRA FIELD SERVICES AND
OUTSTATIONS IN THE NTTCP/LUS PROJECT AREA

TABLE 1 Veterinary facilities and equipment at district offices and
clinics

1

1

—
District

Clinic

Jawhar
Balcad
1 Wanlaweyn
Afgooye
Marka
Qoryooley
Baraawe
Bardheere
Saakow
Buaale
Jilib
Jamaame
1 Kismaayo
Afmadow
Badhaadhe

2

Dip,
crush
—
-

1
1
-

1
-

1
-

Fridge

2

Vaccination
team (2)
1
0.5
0.5
0.5
0.5
1
0.5
0.5
0.3
0.3
0.3
1
1
1
1

-

1
1
-

1
-

1
1
1
1

Staff
total

4 wheel drive
transport(l)

12
9
12
12
13
19
14

0
0
0
1 (old)
0
0
0
0
0
0
0
0
1
1
1

?
?

14
11
11
14
12
10

1. Additional 4 wh€;el drivei transport at Regional HQ: Marka ILR, Jawhar
ILR, Kismaayo 11jR, Buaa]-o ILR. LR = Land Rover
2.

Vaccination tean1 bases: Lower Shabeelle Region (Marka)
Middle Shabeelle Region (Jawhar)
Lower Jubba Region (Kismaayo)
Middle Jubba Region (Buaale)
Bay Region (Baydhabo)
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3
2
4
1
2

TABLE 2

Veterinary field services, outstations, range reserves and
forest nurseries in administrative Regions (as shown in Map 3)

MIDDLE SHABEELLE REGION (within NTTCP/LUS project area)

Regional Office: Jawhar
District Offices: Jawhar, Balcad

Veterinary outstations

Jawhar District:

1. Mahaddayweyne

5. Ceel Baraf

2. Biyo Cadde

6. Gololley Jawhar

3. Caadley

7. Bisiqley

4. Miir Toqwo

Balcad District;

8. Xawaadley

10. Gololey

9. Qalimow

11. Garas Weyne

NRA range reserves

Jawhar District:

Ceel Baraf (famine reserve), Mlir Toqwo, Garsaale

Balcad District:

Xawaal Barrey, Geedfaqay

NRA forestry nurseries
Jawhar District: Jawhar
Balcad District:

Balcad

LOWER SHABEELLE REGION

Regional Office: Marka
District Offices: Afgooye, Wanlaweyn, Marka, Baraawe, Soblaale,
Kurtunwaarey

* Outstations, range reserves or forest nurseries not mapped
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Veterinary outstations

Afgooye District:

Wanlaweyn District:

12. Mubaarak

15. Cumar Beerre

13. Aw Dheegle

16. Labadoonka*

14. Bariire

17. Dhasiire

18. War Maxaan

21. Gorbaalle

19. Bari Weyne

22. Mareerta

20. Cumar Dhigaay

Marka District:

23. Jannaale

28. Golweyn

24. Ugunji

29. Buulo Mareerta

25. Siiqaale

30. Raxoole

26. Mishaani

31. Cambarey

27. Shalaamboot

Qoryooley District;

32. Gaajrwarrow

39. Garas Jeera

33. Maduulow

40. Cabdi Call

34. Far Xaano

41. Farsooley

35. Jeerrow

42. Gorgaal

36. Afgooye Yare

43. Xeryana Qadhiiga

37. Arbowoheerow

44. Dhomboraaley

38. Buulo Warbe
Baraawe District;

45. Marian Giwaay

48. Gumarta

46. Eeeriile

49. Garas Weyne

47. Mudun

50. Qunyo Barrow

Dips:
War Maxaan, Afgooye, Wanlaweyn, Qoryooley, Marian Gubaay (small stock
only), Mudun (small stock only)

* Outstations, range reserves or forest nurseries not mapped
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NRA range reserves

Afgooye District:

None

Wanlaweyne District: Balli Doogle, Yaaq Dhoob* (cooperative reserve)
Marka District:

None

Baraawe District:

None

NRA forestry nurseries

Afgooye District: Afgooye, Buulo Lo, Labadoonka*, Maguurto Yarey.

Marka District: no nursery, use Afgooye. NRA sand stabilisation
project at Shalaamboot.

Baraawe District:

NRA sand stabilisation project nursery at Baraawe.

NRA nursery at Soblaale.

MIDDLE JÜBBA REGION (within NTTCP/LÜS project area)

Regional Office: Buaale
District Offices: Buaale, Saakow, Jilib

Veterinary outstations

Buaale District;

51. Xombusaalley
(EEC War 39)
52. Qardaale

Saakow District;
Jilib District:

53. Radiile (served from
Buaale)
54. Shangaani

Not known
55. Xaramka

5 7. Homboy

56. Cusman

Outstations, range reserves or forest nurseries not mapped
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NRA range reserves
Jilib District: Jilib
Saakow District: Saakow* (no recent information)
Buaale District: At EEC wars:- Sariiraha*, Araboow*, Kuud Yaaq*,
Xombusaaley*; On west bank of Jubba: Kema Shonday*,
Barak Madow*.

NRA forestry nurseries

Jilib District: Jilib

LOWER JUBBA REGION

Regional Office: Kismaayo
District Offices: Kismaayo, Jamaame, Afmadow, Badhaadhe

Veterinary outstations

Kismaayo District:

58. Buulo Gadunid

61. Qod-Qod

59. Yoontoy

62. Buulo Xaaji (clinic)

60. Canjeel

Badhaadhe District:

63. Kolbiyow

66. Wadajir

64. Ras Kaambooni

67. Hoosingo

65. Kulmis
Afmadow District;

Jamaame District;

68. Dif

70. Bills Qooqaani

69. Libooya

71. Xagar

72. Kamsuuma

74. Mana Moofa

73. Mogaambo
Also the following villages regularly served by staff from Jamaame:
Sunguuni*, Turdho*, Deemo*, Salabon*, jumba*.

* Outstations, range reserves or forest nurseries not mapped

273

NRA range reserves
Kismaayo District:

Laheley Holding Ground (quarantine station), Yootoy*

Badhaadhe District: None
Afmadow District:

Caga Libaax (pre-quarantine holding area for trade
stock), Afmadow*, Xagaar*, Dif*, Libooya*,
Bilis Qoqaani

Jamaame District:

Xabshijoog

NRA forestry nurseries
Kismaayo District: Kismaayo (Goob Weyn and Yoontoy)
Jamaame District: Jinnis

BAY REGION

Regional Office: Baydoa
District Offices: Baydoa, Buurhakaba, Qansaxdheere, Diinsoor

Veterinary outstations

Baydoa District:

75. Saydhhelow

79. Berdaale

76. Wariish

80. Manaas

77. Dolandole

81. Idaale

78. Barbaraye

Qansaxdheere District:

82. Xabaalo Barba

84. Burdhubu

83. Ufurow

Diinsoor District:

Buurhakaba District;

85. Safar Nooleys

89. Buulo Fulaay

86. Xabibaya

90. Yaaq Braawe

87. Buulo Guduna

91. Kurtun

88• Gannana

92. Rebay

93. Bisiq Cadde

96. Dabaan

94. Buur Heybo

97. Raydabaktile

95. Barariye
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NRA range reserves
Baydoa District:

Ribo, Idaale

Dilnsoor District:

Safar Nooleys, Ookaaan, Buulo Ooman, Dheerow Saanle

Buurhakaba District: Dabaan, Weel Gaaban

HIIRAAN REGION
Regional Office: Beledweyne
District Offices: Beledweyne, Buulobarde, Jalalaqsi

Veterinary outstations

Beledweyne District:

Jawil*

98. Nuur Fanax

Ceel Cali*

Trecento*

99. Jiiqley

Beer Gadiid*

Bulubarde District:

100. Halgan

101. Buqda Caqable
Moqokori*

Maxaas*

Jalalaqsi District:

Fiidow*

102 Kml40

NRA range reserves

Beledweyne District: Defow*, Gilgil*, Buqda*
Buulobarde District: Biyo Neef, Yasoomman
Jalalaqsi District: Fiido*

NRA forestry nurseries:

Beledweyne

* Outstations, range reserves or forest nurseries not mapped
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ANNEX 4

THE IDENTIFICATION OF GOVERNMENT WARS IN THE INTERRIVERINE
AREA

This annex identifies the large surface water storage tanks (wars) built
by the EEC funded project in the late 1960s to mid 1970s in the
interriverine area. The wars are mapped and numbered on Map 3 and
Map 6.

1.

Taxsiile

21.

Madax Carab (Jldooy)

2.

Xabaalow Fiile

22.

Beer Sagar Weyn (Caroweyn)

3.

Fullaay

23.

Mudow Misigaale

4.

Madax Maroodi

24.

Buaa

5.

Misbaaxo

25.

Aadan Waabow

6.

Furuqley

26.

Dheerow Sanle

7.

Iriley

27.

Yaaq Braawe

8.

Farsooley

28.

Warabow

9.

Washaqle

29.

Ooka'aan

10.

Dabaan

30.

Adable Weyn

11.

Ugaari

31.

Ibrahim Gurban

12.

Baqtiile

32.

Shabada

13.

Weel Gaaban

33.

Busleey

14.

Fuud Dooro

34.

Buule Ooman

15.

Ribo

35.

Kurtuun

16.

Idaale

36.

Sariiraha

17.

Safarnoolay

37.

Araboow

18.

Diinsoor

38.

Kuud Yaaq

19.

Dugulle

39.

Xombusaaley

20.

Mood Mooda

40.

Maroodi (Lafa)
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ANNEX 5 LIVESTOCK POPULATIONS, STOCKING DENSITIES AND BIOMASS
COMPOSITION IN LUS LAND REGIONS

This annex presents tabulated data on livestock populations, stocking
densities and the composition of the livestock biomass for the LUS Land
Regions of the NTTCP/LUS project area.

These populations are derived

from the RMR Southern Rangelands Survey by combining the 177 Land System
Units identified as survey strata in the RMR sample census into the LUS
Land Regions as appropriate. Where RMR Land System Units overlapped
Land Region boundaries, livestock populations were apportioned in
proportion to the Land System Unit area in each Land Region.

Livestock biomass was calculated on the basis of average liveweights of
each species, adjusted for the age and sex structure of the population.
Adjusted average liveweights were estimated to be 182 kg for cattle,
358 kg for camels and 16 kg for sheep and goats.

Tables 1 and 2 show livestock populations in the wet and dry seasons.
Tables 3 and 4 show livestock stocking densities for each species in
each season and Tables 5 and 6 show the composition of the livestock
population.

Tables 7 and 8 show the livestock populations in relation

to the human population.
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TABLE 1 Livestock populations in Land Regions of the LUS project
area in southern Somalia in the wet season (1)

Livestock
units(3)

Livestock populations, head
Land Region
Cattle
la
lb
Ic
2a
2b
3a
3b
4
5
6
7
8
9a(2)
9b
9c
9d
10a
10b
11
12
13
14
15

79
14
58
44
181
27
8
647
22
90
90
513

594
094
624
833
321
215
895
177
974
761
735
888

12
87
152
33
101
445
57
54
128
122

163
202
153
799
463
700
162
263
209
096

Camels
45
12
39
4
1

134
105
88
65
444
59
43
189
16
6
67
20
49

274
194
871
680
073
118
245
712
094
567
295
517
107
723
613
194
632
848
573
186
577
515

Sheep
44 849
549
21 865
5 129
813
2 216
277
250 028
24 321
15 611
11 277
48 052
22
3
95
18
2
6
1

244
700
567
859
955
897
423
216
9 900
19 360

Goats
332
22
237
25
4
22
6
337
26
31
41
279

719
422
335
975
658
012
773
141
183
583
463
727

183
36
145
51
167
26
9
877
213
244
203
1 289

677
492
452
663
360
915
096
039
065
904
666
546

45
16
391
71
13
35
31
3
19
18

334
708
926
901
652
270
580
922
138
406

122
159
516
67
94
421
175
50
155
202

276
251
865
006
792
218
613
043
826
761

1. Derived from the results of the Southern Rangelands Survey
carried out by RMR for the NRA in the dayr rains (Nov/Dec
1983) and jilaal dry season (March 1984).
1 2. Upper Shabeelle area not covered by RMR 1983/84 survey.
3. 1 Livestock Unit = 200 kg = 1.1 cattle, 0.56 camels or 12.5
sheep or goats
1
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TABLE 2

Livestock populations in Land Regions of the LUS project
area in southern Somalia in the dry season (1)

Livestock
units(3)

Livestock populations, head
Land Region

la
lb
Ic
2a
2b
3a
3b
4
5
6
7
8
9a(2)
9b
9c
9d
10a
10b
11
12
13
14
15

Sheep

Cattle

Camels

Goats

76
28
11
46
64
173
57
838
13
86
25
227

145
695
531
578
967
455
665
738
748
318
361
520

27
13
9
33
139
4
10
259
37
78
43
183

992
948
220
341
458
466
905
927
616
838
179
953

69
6
17
45
14
7
10
246
9
20
2
43

373
998
518
732
467
982
905
317
827
486
599
337

231
29
72
97
72
24
37
478
31
49
11
227

642
223
120
290
056
323
486
083
944
532
689
703

143
53
34
113
315
168
75
1 286
83
225
101
558

479
977
168
509
672
423
867
473
185
271
511
002

16
129
138
58
175
118
99
181
94
192

124
450
294
288
030
235
662
420
607
954

23
28
145
45
12
70
33
19
4
55

186
319
946
841
242
413
369
664
409
400

3
9
76
30
11
6
7
4
25
13

043
735
882
655
560
589
036
343
428
106

16
105
386
118
34
28
37
14
63
29

923
302
690
494
629
166
395
028
632
280

57
177
424
147
184
236
153
201
101
278

773
695
177
029
885
414
977
760
109
145

1. Derived from the results of the Southern Rangelands Survey
carried out by RMR for the NRA in the dayr rains (Nov/Dec
1983) and jilaal dry season (March 1984).
2. Upper Shabeelle area not covered by RMR 1983/84 survey.
3. 1 Livestock Unit = 200 kg = 1.1 cattle, 0.56 camels or 12.5
sheep or goats
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TABLE 3 Livestock population stocking densities in the Land
Regions of the LUS project area in southern Somalia in the
wet season (1)

Cattle

Camels

Sheep

Goats

Livestock
units/
km2(3)

14
11
24
13
18
34
8
54
6
8
18
30

8
10
16
1
0
0
0
11
26
8
13
26

8
0
9
2
0
3
0
21
6
1
2
3

61
18
98
8
0
27
6
28
6
3
8
16

33
29
60
15
17
34
8
73
52
22
41
75

-

-

-

-

-

2
33
8
11
42
51
10
15
20
9

12
16
10
5
0
1
12
0
3
4

5
1
5
6
1
1
0
0
2
1

9
6
20
23
6
4
6
1
3
1

25
60
27
21
40
48
32
14
24
14

Stocking densities, head/km^
Land Region

la
lb
Ic
2a
2b
3a
3b
4
5
6
7
8
9a(2)
9b
9c
9d
10a
10b
11
12
13
14
15

1. Derived from the results of the Southern Rangelands Survey
carried out by RMR for the NRA in the dayr rains (Nov/Dec
1983) and jilaal dry season (March 1984).
2. Upper Shabeelle area not covered by RMR 1983/84 survey.
3. 1 Livestock Unit = 200 kg = 1.1 cattle, 0.56 camels or 12.5
sheep or goats
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TABLE 4

Livestock population stocking densities in the Land
Regions of the LUS project area in southern Somalia in the
dry season (1)

Stocking densities, head/km^
Land Region

la
lb
Ic
2a
2b
3a
3b
4
5
6
7
8
9a(2)
9b
9c
9d
10a
10b
11
12
13
14
15

Sheep

Goats

Livestock
units/
km2(3)

Cattle

Camels

14
23
5
14
7
217
52
70
3
8
5
13

5
11
4
10
14
6
10
22
9
7
9
11

13
6
7
13
1
10
10
21
2
2
1
3

42
23
30
29
7
30
34
40
8
4
2
13

-

-

-

-

-

3
48
7
19
73
13
18
50
15
14

5
11
8
15
5
8
6
5
1
4

1
4
4
10
5
1
1
1
4
1

3
39
20
38
14
3
7
4
10
2

12
67
22
47
77
27
28
55
16
20

26
43
14
33
32
210
68
107
20
20
20
33

1. Derived from the results of the Southern Rangelands Survey
carried out by RMR for the NRA in the dayr rains (Nov/Dec
1983) and jilaal dry season (March 1984).
2. Upper Shabeelle area not covered by RMR 1983/84 survey.
3. 1 Livestock Unit = 200 kg = 1.1 cattle, 0.56 camels or 12.5
sheep or goats

TABLE 5 Composition of the livestock population in the Land Regions
the LUS project area in southern Somalia in the wet season:
the percentage of total livestock biomass derived from
each species (1)

% of livestock biomass
Land Region

la
lb
Ic
2a
2b
3a
3b
4
5
6
7
8
9a(2)
9b
9c
9d
10a
10b
11
12
13
14
15

1

Cattle

Camels

Sheep

Goats

39
35
37
79
99
92
89
67
10
34
41
36

44
60
49
16
1
1
5
27
88
65
57
62

2
0
1
1
0
1
0
2
1
1
0
0

14
5
13
4
0
7
6
3
1
1
2
2

-

-

-

-

9
50
27
46
97
96
30
99
75
55

87
49
66
43
1
3
69
1
24
44

1
0
1
2
0
0
0
0
1
1

3
1
6
9

1. Derived from the results of the Southern Rangeland s Survey
carried out by RMR for the NRA in the dayr rains ( Nov/Dec
1983) and jilaal dry season (March 1984).
1 2. Upper Shabeelle area not covered by RMR 1983/84 svirvey.
survey.

1

TABLE 6

Composition of the livestock population in the Land Regions
of the LUS project area in southern Somalia in the dry
season:

the percentage of total livestock biomass derived

from each species (1)

% of livestock biomass
Land Region

la
lb
Ic
2a
2b
3a
3b
4
5
6
7
8
9a(2)
9b
9c
9d
10a
10b
11
12
13
14

^^

1

Cattle

Camels

Sheep

Goats

48
48
31
37
19
94
69
59
15
35
23
37

35
46
48
53
79
5
26
36
81
63
76
59

4
1
4
3
0
0
1
2
1
1
0
1

-

-

-

-

25
66
30
36
86
46
59
82
85
63

72
29
62
56
12
53
39
17
8
36

0
0
1
2
1
0
0
0
2
0

2
5
7
6
1
1
2
1
5
1

13

1

^

17
7
2
1
4
3
3
2
1
3

1. Derived from the results of the southern rangelands survey
carried out by RMR for the NRA in the dayr rains (Nov/Dec
1983) and jilaal dry season (March 1984).
2. Upper Shabeelle area not covered by RMR 1983/84 survey.

TABLE 7 Wet season livestock numbers per head of rural and nomadic
human populations in the Land Regions of the LUS project
area in southern Somalia (1)

Land Region

la
lb
Ic
2a
2b
3a
3b
4
5
6
7
8
9a(2)
9b
9c
9d
10a
10b
11
12
13
14
15

Wet season livestock populations/rural
and nomadic human head

Livestock
units(3)

Cattle

Camels

Sheep

Goats

1.3
1.0
2.0
0.8
7.1
1.5
0.2
0.8
1.6
4.3
7.1
1.6

0.7
0.9
1.4
0.1
0.0
0.0
0.0
0.2
7.4
4.2
5.1
1.4

0.7
0.0
0.8
0.1
0.0
0.1
0.0
0.3
1.7
0.7
0.9
0.2

5.2
1.6
8.3
0.4
0.2
1.2
0.2
0.4
1.8
1.5
3.3
0.9

2.9
2.7
5.1
0.9
6.5
1.5
0.2
1.1
15.0
11.5
16.0
4.0

0.5
0.8
0.9
0.4
0.9
10.5
2.8
3.0
3.4
1.7

2.3
0.4
1.1
0.2
0.0
0.2
3.3
0.0
0.5
0.7

0.9
0.0
0.6
0.2
0.0
0.2
0.1
0.0
0.3
0.3

1.7
0.2
2.3
0.8
0.1
0.8
1.6
0.2
0.5
0.3

4.7
1.4
3.1
0.8
0.8
9.9
8.6
2.8
4.1
2.8

1. Derived from the results of the Southern Rangelands Survey
carried out by RMR for the NRA in the dayr rains (Nov/Dec
1983) and jilaal dry season (March 1984).
2. Upper Shabeelle area not covered by RMR 1983/84 survey.
3. 1 Livestock Unit = 200 kg = 1.1 cattle, 0.56 camels or 12.5
sheep or goats
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TABLE 8

Dry season livestock numbers per head of rural and nomadic
human populations in the Land Regions of the LUS project
area in southern Somalia (1)

Land Region

Dry season livestock populations/rural
and nomadic human head
Cattle

la
lb
Ic
2a
2b
3a
3b
4
5
6
7
8
9a(2)
9b
9c
9d
10a
10b
11
12
13
14
15

Camels

Sheep

Goats

Livestock
units(3)

1.2
1.4
0.4
0.7
1.8
7.2
1.3
1.0
0.9
2.8
2.5
0.8

0.4
0.7
0.3
0.5
3.9
0.2
0.2
0.3
2.5
2.5
4.3
0.6

1.1
0.4
0.6
0.7
0.4
0.3
0.2
0.3
0.7
0.7
0.3
0.2

3.6
1.5
2.5
1.4
2.0
1.0
0.8
0.6
2.2
1.6
1.2
0.8

2.2
2.7
1.2
1.6
8.7
7.0
1.7
1.5
5.6
7.2
10.2
1.9

0.7
0.9
0.7
0.5
1.3
3.1
4.5
10.3
2.5
2.3

1.1
0.2
0.7
0.4
0.1
1.9
1.5
1.1
0.1
0.7

0.1
0.1
0.4
0.3
0.1
0.2
0.3
0.3
0.7
0.2

0.8
0.8
2.0
1.1
0.3
0.8
1.7
0.8
1.7
0.4

2.6
1.3
2.1
1.3
1.4
6.3
7.0
11.4
2.7
3.3

1. Derived from the results of the Southern Rangelands Survey
carried out by RMR for the NRA in the dayr rains (Nov/Dec
1983) and jilaal dry season (March 1984).
2. Upper Shabeelle area not covered by RMR 1983/84 survey.
3. 1 Livestock Unit = 200 kg = 1.1 cattle, 0.56 camels or 12.5
sheep or goats
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ANNEX 6

INDENTIFICATION AND LOCATION OF RIVERINE STOCK WATERING
POINTS ON THE SHABEELLE AND JUBBA RIVERS

Riverine stock watering points are mapped on Map 6.

Additional unmapped

points exist in swamp areas and dams where access is relatively free.

1. SHABEELLE RIVER

Buurdheer (R)
Dhejis (L)

1.1 Jiigley to Buulobarde

Damalle (R)

Jiigley (R)

1.3 Jalalaqsi to Mahaddayweyne

Qaroodan (R)
Caaqaboy (L+R)

Jalalaqsi (L+R)

Buurka Cana Xarer (L)

Buulo Ciqalle (L+R)

Hilobannaan (R)

Duurgoys (L)

Dabayoodle (L+R)

Hilo Aw Mahad (L)

Hilo Biyamadoobe (LR)

Afgooye Cadde (L+R)

Caag Bashiir (L+R)

Hilo Dinlow (L)

Ceymog (R)

Hilo Khalif (R)
Hilo Ranaan (R)

1.2 Buulobarde to Jalalaqsi

Dudunle (R)
Hilo Gal Nabi (L)

Buulobarde (L+R)

Biyo Qaboob (L)

Jafoole (R)
Dabodheere (L)

1.4 Mahaddayweyne to Jawhar

Qoobar (R)
Shelbow (R)

Mahadda3n«?eyne (L+R)

Shim (R)

Barrey (L)

Jameeco Mubaarak (R)

Kulmis (L)

Mugta (L)

Axmed Cigoow (L)

Qabadane (R)

Sabuun (L+R)

Xamiir Gaabo (R)

Mareerey (R)

Hoste (L)

Baarow Weyne (R)

Sliboy (R)

Labawaab (L)

(L) = access from left bank of river travelling downstream
(R) = access from right bank of river travelling downstream
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Qumbe (R)

Arinmoog (L)

Barrey (R)

Jambaluul (L)

Geedo Berkaan (L)
Kaluundi (L)

1.8 Afgooye to Aw Dhegle

1.5 Jawhar to Xawaadley

Afgooye (L+R)
Marerrey (L)

Jawhar (R+L)

Saabid (L)

Moyko (R)

Moordlinle (L+R)

Bayaxaaw (L)

Raqayle (R)

Nuukaye (L+R)

Beled Amiin (L+R)

Ragayle (L)

Buulo Balow (L)

Maandheere (R)

Yimbiss (R)

Gaashaanle (L)

Tawakal (R)

Tuuwaarey (L)

Nuunnaay (L)

Bacaadley (R)

Bariire (L+R)

Boodaale (R)

Raqayle (R)

Maagey (L)

Reydab (R)

Bagdaad (L)

Shaan (L+R)

Ragaylow Buurdheere (L)

Malable (L)

1.6 Xawaadley to Balcad

1.9 Aw Dheeyle to Jannaale

Xawaadley (L+R)

Aw Dheegle (R)

Shanlow (R)

Jawhar (L+R)

Yaagle (R)

Cali Daahir (L+R)

Mukudheere (L+R)

Daarasalaam (L+R)

Mareereu (L)

Mubaarak (L+R)
Moxamed Cumar (R)

1.7 Balcad to Afgooye

Abliko (L+R)
Buulo Khaliif (L)

Balcad (L+R)

Ugunji (L+R)

Basra (R)

Siiqaale (L)

Baqdaad (R)
Beytalkariim (L)
Sabbiyo (L)
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1.10 Jannaale to Qoryooley

Habaabshe (R)
Garowle (L+R)

Cadimoole (R)

Abdi Booro

Xumey Samey (R)
Degwadiirow (R)

1.12 Arbowoheerow to Haaway

Maanjoor (R)
Majabto (R)

Arbowoheerow (L)

Khaliif (R)

Buulo Warbe (R)

Tarbolatto (R)

Labaajo (R)

Aesow (R)

Brawe Yare (L)

Gaaywarrow (R)

Canbar (L)

Faqayow (R)

Gumur (L)

Ureenow (L)

Gumarta (L)

Haduuman (L)

Far Kulow (R)

Jasiira (R)

Eley (R)
Balbale (R)

1.11 Qoryooley to Arbowohe<

Reeboy (R)
Reebooy (R)

Qoryooley (L+R)

Cadey Bare (R)

Eribley (L)

Baad Fadumo (R)

Alambuur (R)

Axmadow (L)

Banda (R)

Abrarow (R)

Farkeerow (R)

Laab Kaban (L+R)

Bakero (L)

Wanamog (R)

Caddi Call (L)

Mardhabaan (L)

Maanyomurug (R)

Shiikh Cabdi (L)

Galjaw (R)

Anaboonet (R)

Gorgal (R)

Qhayo (R)

Waambato (L)
Dhiiqooley (L)

1.13 Haaway to Guudo Ferry

Carmooy (R)
Caanoole (R)

Haaway (L+R)

Cabdi Abuukar (R)

Roobow (L)

Maleeley (R)

Biliq Roboow (L)

Muklyow (L+R)

Arbaayweyn (L)

Uro Urow (R)

Galool Dheer (R)
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Geedgoi (R)

Damey (L)

Golgoole (L)

Shaan Darmo (R)

Har Casho (R)

Homboy (L)

Warrenye (L+R)
Har Saarey (R)

2. Jubba River

Saarey (L)
Hilo Fara (L+R)

2.1 Buaale to Fanoole

Halowkari (L)
HaWO Oonlow (L+R)

Radiile (L)

Gara Uusle (R)

Buaale (L)

Macallim (R)

Geele (R)

Ayfilli (R)

Duqiyo Weyn (L)

Waraan Bobaye (L)

Caanoole (R)
Kafiinge (R)

1.14 Guttdo Ferry to Homboy

Dhokaal (L)
Hilo Ari (R)

Arbadinle (L)

Bidi (L)

Har Shanley (L)

Boxo (R)

Daad Jeerow (R)

Qoryooley (R)

Qalanjo (R)

Billi Weyn (R)

Tigrey (L)

Maskeq (L)

Jirfa (L)

Macalim Weyn (R)

Bafley (L)

Moloolow (R)

Jeexinta (R)

Raxoole (R)

Bathweyn (R)

Jilaalow (R)

Balliweyn (R)

Geed Ful (R)

Biliq Tale (L)

Tarba (L)

Harare (L)
Wakaab Geelle (L)

2.2 Fanoole to Jilib

Weel Shimbir (R)
Biliq Dinle (R)

Malenda (L+R)

Dheq Kaykoobane (L)

Cusmaan Mooto (L+R)

Xawaal Geedow (R)

Dalaama (R)

Dheg Cadey (L+R)

Baladul Kariim (R)

Mooro Caarey (R)
Dudun Guduud (L)
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2.3 Jlllb to Kamsuma

3. Dhesheeg Waamo

Jilib (L+R)

3.1 South bank

Aminey (L)
Dalaaiiyow (L)

Gul Call

Buruuji (L)

Delcaaley

Mareerey (R)

Kurkurmeysa

Kalxooka (L)

Lababaar

Bandara Salaam (L)

Burquuge

Gomeeni (L)

Ruqruqa

Baardheere (R)

Oonley

2.4 Kamsuuma to Jamaame

3.2 North bank

Kamsuuma (L)

Dhimto

Sabafuuni (L)

Booka

Beled Amiin (L)

Tabataa

Mashaaga (R)

Tinguduud

Masagiro (R)
Mogaambo (R)
Raaxole (L)
Mana Moofi (R)
Balad Raxmaan (R)

2.5 Jamaame to Goob Weyn
Jamaame (L)
Bangeeni (L)
Kobon (R)
Sinjibaar (L)
Sunguun (R)
Mareer (L+R)
Yoontoy (R)
Goob Weyn (R)
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