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abstract
0.i

The artificial Volta Lake in Ghana is one of many
artificial lakes in Sub-Sahara Africa, but distinctive because of its size [85.000 km2] and age [the
Akosombo Dam was finished in 1964]. In the riparian landscape around the Volta Lake, informal activities and settlement is occurring on a large scale,
despite planning precautions. The lake and the
riparian landscape offer a relatively large abundance of natural resources, providing the potential
for settlers to conduct multiple livelihood activities
to sustain their living. However, the landscape is
vulnerable, and the growing pressure is causing
environmental degradation. In addition, sedimentation threatens the hydro-electric power generation.

tivities and settlement. This incentive planning approach uses limited financial resources and minimal land ownership. The positioning of social facilities provides the basic structure in this open-ended
development. The design integrates several solutions tackling problems concerning problematic
access, erratic and unreliable power supply, access
to basic services like clean drinking water, environmental sanitation and health care and living conditions and outdoor space. The provision of basic
needs will trigger concentrated development of
settlement and private initiatives along the network,
relieving the pressure from the most vulnerable
part of the landscape, towards safe locations with a
minimal risk of flooding.

The uniform government policy appears to be an inadequate planning approach. In this thesis, the possibilities of a integrated landscape based strategy
are researched. The aim is to balance informal settlement and lakeside dwellers’ livelihood strategies
with the protection of the environment to diminish
sedimentation and degradation.

Food insecurity is reduced by improving water
retention in the landscape, making it possible to
increase agricultural production as long as the
environmental system is protected from erosion,
depletion and pollution.

In the design, the riparian landscape is structured
using a road system, creating a framework. At strategic sites the link of infrastructural facilities to the
road plays a central role in guiding the informal ac

Keywords
Landscape architecture, landscape, Incentive
planning, dam, resevoir, Ghana, Volta Lake
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FRoM RIVER To RESEVoIR _ IMPACT oF A DAM oN THE LANDSCAPE

1 introduction

8

1.1
AfriArt Cards, Unknown.

1.2

Dams in Sub-Sahara Africa:
The case of Ghana
Changes: disturbed landscape.
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1.1

10

Dams in sub-sahara africa: The case of Ghana

In Sub-Saharan Africa, the rural communities are
part of a society which remains closely connected
to their natural base to provide in their livelihood.
The impact of the more than 1300 dams, spread
throughout this region of the world, is substantial.
The 31 largest dams directly affected over 300.000
people through resettlement. More than 25.000 km2
was inundated. A much large area is influenced by
human settlement as a result of the attractive power of water. The insecurity of water availability has
become a pull factor in the new landscape around
the reservoir.
Lessons can be learned from dams which have
been constructed many decades ago; their impact
on the surrounding landscape has crystallized over
time. ‘There is a need for more ecological research
on dams and reservoirs which have already seen
many years of service. Mistakes and shortcomings
could be avoided, many of the recurring controversies relating to the ecological impacts of new dam
projects could be prevented and the problems
involved could be clarified and solved more easily,
if our latent store of long-term experience with the
operation of so many dams and reservoirs were to
be collected, processed, evaluated and published
[…]’ [ICOLD, 2008].
Today the number of dams is still growing rapidly. Several countries are in an advanced stage of
planning.

The Ghanaian Volta Lake is one of the first and
largest reservoirs in the history of Sub-Sahara
Africa, and until recently it also was the largest
reservoir in the world.
The Akosombo dam in Ghana can serve as a case
study on the transformation of the landscape
surrounding a reservoir, in this case the Volta Lake.
Since the dam was build in 1964, an assessment of
the impact and long-term development over a time
span of +40 years is possible.
The Akosombo dam, completed in 1964 inundated
8500 km2 and forced over 80.000 people to move.
But the indirect impact of the lake was much larger;
the planners defined that the flooding had a total ‘...
impact area as covering 26.000 square miles or a
little over a quarter of Ghana, containing, in 1960,
1.300.000 people or 19% of the country’s population’ [Chambers, 1970, p.43].
At this moment even in Ghana a third dam is being
built at the Bui Gorge to supply the country with
more energy. The surface area to be flooded is
estimated to be about 440 km2, including a large
part of the Bui National Park. 2,600 people have
to be resettled and the biotope of many protected
species in the area will be severely damaged.
Research focused on the transformed riparian landscape in a more holistic, multidisciplinary landscape
approach could result in a better understanding of
the interactions between the lake, the settlers and
the surrounding environment.
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Senegal
Diama dam
1986
x people
310 km²

Ethiopia
Tis Abay I-II Dam
1953-2001
x people
x km²

Kenya
Turkwel Dam
1991
x people
66,1 km²

Mali
Manantali dam
1986-87
10.000 people
2550 km²

Ethiopia
Tezeke Dam
2009
x people
x km²

Kenya
Kiambere Dam
1981
6.000 people
25 km²

Mali
Selingue dam
1980
15.000 people
409 km²

Ethiopia
Koka Dam
1960
x people
0,236 km²

Kenya
Gitaru Dam
1999
x people
x km²

Côte d’Ivoir
Taabo
1979
x people
69 km²
Côte d’Ivoir
Kossou dam
1970
75.000 people
1740 km²
Côte d’Ivoir
Buyo
1980
x people
1898 km²
Ghana
Akosombo dam
1964
80.000 people
8502 km²
Ghana
Kpong dam
1982
6.000 people
x km²

Togo
Nangbeto dam
1987
10.600 people
180 km²

Cameroon
Song Loulou dam
1980
x people
x km²

Kenya
Masinga Dam
1981
6.000 people
120 km²

Burkina Faso
Bagro Dam
1995
x people
x km²

Cameroon
Lagdo dam
1983
x people
697 km²

Burundi
Mugere Dam
1982
x people
x km²

Dem.Rep. of Congo
Ruzizi Dam
1958
15.000 people
0,015 km²

Nigeria
Kainji dam
1967
44.000 people
1250 km²

Cameroon
Edea dam
1953
x people
x km²

Zimbabwe
Kariba
1977
x people
x km²

Mozambique
Cabora Bassa Dam
1974
25.000 people
2660 km²

Nigeria
Tiga dam
1974
12.000 people
1463 km²

Congo
Inga Dam
1972 & 1982
x people
x km²
Angola
Gove Dam
1974
x people
1,78 km²

South Africa
Gariep Dam
1971
1380
x km²
Lesotho
Katse Dam
1997
x people
35,8 km²

South Africa
Sterkfontein Dam
1977
x people
x km²

Fig. 1.1a Dams are a common intervention in the landscape. An overview of the biggest of over 1300 dams in Sub-Sahara Africa is given. Ghana has one of
the oldest and largest reservoirs as a consequence of dam construction.
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Ethiopia
Chemoga yeda
dam
2022

Ethiopia
Fincha Amerti Neske
dam
2018

Ethiopia
Beles dam
2014

Ethiopia
Halele Worabesa dam
2020

Ethiopia
Gigel Gibe III dam
2016

Ghana
Bui dam
2011
4000 people

Cameroon
Memve’ele dam
2013

Rwanda
Nyarabongo dam
2012

Uganda
Karuma dam
2014

Uganda
Isimba dam
2016

Burundi
Kabu dam
2013

Uganda
Ayago dam
2018

Uganda
Bujagali dam
2011

Burundi
Jiji dam
2017

Dem. Rep. of the Congo
Inga III dam
2025

Burundi
Mule dam
2019

Zambia
Kafue Gorge Lower dam
2015

Burundi
Mpanda dam
2013

Fig. 1.1b In the immediate future the number of Dams will continue to increase
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ghana
Tamale
TOGO

240 KM

COTE
d’IVOIRE

Accra

0

20 40

80

120

Kumasi

changes: disturbed landscape

BURKINO FASO

Fig. 1.2 The Volta Lake covers a surface of 8500 km2,
buts its influence extends far beyond the borders of
the Lake into the Ghanaian landscape.

Fig. 1.3 Around the Volta Lake, the adaption of the environment to the new circumstances led to a new landscape.
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1.2

A mayor consequence of building a dam is the
submerge of land and settlements. The creation
of a reservoir has a large indirect impact on the
landscape around the new reservoir. Nevertheless
governments worldwide feel that they ‘need dams
and the many benefits which their reservoirs offer
all over the world, by storing water in times of surplus and dispensing it in times of scarcity. Dams
prevent or mitigate devastating floods and catastrophic droughts. They adjust natural runoff with
its seasonal variations and climatic irregularities to
meet the pattern of demand for irrigated agriculture,
power generation, domestic and industrial supply
and navigation [ICOLD, 2008]’. Dams can provide
an enormous amount of clean hydro-electric power
and flood control as well as irrigation. However,
there are concerns about the effects upon the landscape. A lake disrupts the ecosystem, changes the
hydrology of the water system and the life cycle of
fish and other living organisms. [UN symposium,
2004] Other disturbance involves the relocation of
people and the loss of their heritage.A reservoir
sets into motion the creation of a new cultural landscape around the lake, in which new forms of land
use and urbanization are triggered.
The population is resettled into a new environment
and has to adapt to the new circumstances: a new
equilibrium in the landscape has to be found.

Recently the environmental and social impact of
dams has gained more attention and awareness
has increased. The Three Gorges Dam in China is
one of the examples that catalyzed the public discussion on the impact of large dams. The planning
and implementation of large dams has evolved
over the last few decades. ‘More and more we also
recognize an urgent need to protect and conserve
our natural environment as the endangered basis
of all life. And there is also a social side to the comprehensive conception of environment: the people,
their land and settlements, their economy and traditions. The impact of dams and reservoirs on this
environment is inevitable and undeniable [ICOLD,
2008]’.

Fig. 1.4 Bare trees remain as a memorial of the
flooded landscape under the water surface.

15

UNRAVELING THE RIPARIAN LANDSCAPE

2 methodology

1

In this chapter, the research objective is addressed
and the research questions are presented. To find
answers to these questions, several phases are included in the process, which are first outlined and
then described in more detail.
The theoretical starting notions on landscape architecture are discussed, which form the analytical
framework for the research.

AfriArt Cards, Unknown.

2.1
2.2
2.2
2.3

Goal + target group
Design Approach
Methodology
Theoretical starting notions

1

2.2

methodology

goal + target group
design approach

2.1

The results of this research should, in a subtle way,
evoke a discussion on the potentials and the
possible activities and land use in the riparian landscape around the Volta Lake. A dialogue should
primarily be encouraged between governmental
levels and institutions, which could lead to improved
cooperation between the local [district assemblies,
chiefs] and national level [Ghana government,
Volta River Authority].
Additional to the debate are several practical
[design]solutions, which can directly optimize
potentials or contribute to the solution of problems
that affect multiple parties, such as the Government, the VRA and the local dwellers.

Table 2.1 Research methodology

PHASE
i _ Desk

study

Introduction & problem orientation
Theoretical
starting notions

Focus

2.3

Strategic site selection

ii _ Fieldwork

The holistic, multidisciplinary landscape approach
used in this research could inspire University
departments in Ghana which are involved in
environment and planning, to open up to an
alternative vision, looking differently at landscape
and its inhabitants.

ACTIVITY

iii _ Analysis

iv _ Research

by design

Field walks

Landscape analysis

Data collection

Historical anaysis

Reference studies
Design principles

v _ Design

Synthesis
Visualisation
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Expansion
of theoretical
framework

Conclusion

Research Questions
What kind of spatial transformation did the creation of the Volta Lake and the subsequent resettlement
evoke in the landscape upstream?
How is the riparian landscape around the Volta Lake managed, what link does it have to the different interests related to the zone, and how is it enforced?

phases
The research is composed out of several phases, in
which different activities are undertaken. It is however by no means a linear process. In an integral
study, backtracking is essential. The phases interact and overlap, influencing and improving each
other, by knowledge and experiences that were
gained during the process. In every step answers
to the research questions are sought, which also
evolve based on the previous phases.
Phase I _ Desk study

What does the riparian landscape currently look like and what are the connections, activities and land uses
despite the restrictions?
How are the different interests and the management of the landscape evolved, and what is the role of colonial and subsequently post-colonial, modernist governance?

Which techniques can be used to solve the conflicts and maximize the possibilities in the
riparian zone?
What could be an landscape architectural approach to spatial development in Sub-Sahara Africa, what are
the tools in this context?

What could a landscape architectural strategy around the Volta Lake look like?
What entails a sensible integral landscape design in the riparian landscape of the Volta Lake?

Introduction & Problem orientation
The topic of the Akosombo dam in Ghana was
introduced to us by Kelly Shannon and Bruno de
Meulder, [Post Graduate Centre Human Settlements, Catholic University Leuven _ KUL]. They
suggested that the impact of this mega structure
and the consequent transformation might be an interesting subject to investigate from a landscape
architectural perspective, since not much research
was done from this integral point of view.
Focus
Before the fieldwork could start, a focus was needed to narrow down our research and concentrate
on a specific landscape architectural problem. The
challenges and opportunities in the landscape surrounding the Volta Lake lead to an orientation towards the riparian zone and the conflict of interest in this area. This problem orientation was done
during a desk study. Literature [articles and books]
was reviewed on topics such as climate, geology,
soil, hydrology, land use, vegetation, human history and the history & development of the Volta
River Project and the resettlement. In addition to
the literature research, different types of available
regional maps were analyzed on the transformation
from river to lake in combination with topography,
land use, infrastructure and settlement.
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Site 2 Kete Krachi
in the Krachi district

Tamale
[1 day]

- Formal VRA resettlement
- disconnected peninsula
- relatively flat
- migration stagnating
Fig. 2.2
Kete Krachi’s main street, which is tarred and has
gutters and electricity.
Fig. 2.3
Resettlement houses, with drainage.
Ohiamankyene
New Ntewusa
Osramani

Kete Krachi
[8 days]

Hohoe
Debidebi
Fesi
Tokor
Danyigba
Vakpo
Wusuta

Kpando
[13 days]

Kumasi
[13 days]

120 KM

Ho
[2 days]

Accra before departure
[7 days]

Accra after arrival
[8 days]

0

20

40

80

Akosombo
[1 day]

Cape Coast
[2 days]

Fig. 2.1 Travel route through Ghana during the fieldwork.
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Site 1 Kpando Torkor
in the Kpando district
- Informal fisherman settlement
- well connected
- sloped topography
- rapidly expanding
Fig. 2.3
Kpando Torkor’s unpaved main street, with
electricity
Fig. 2.4
Mud and thatch houses along the lakeside

Theoretical starting notions
The knowledge and experience we gathered
during our landscape architectural studies are the
foundation we use as a starting point from which
we perceive and analyses the landscape.

Fig. 2.2

Fig. 2.3

Strategic site selection
After determining the focus and making an initial
problem statement, we strategically choose two
sites to verify them in the field. The basic landscape
features are similar around the entire lake, but local
differences occur as a result of variations in topography, vegetation and connectivity. The locations
were selected based on a evaluation of different
maps, considering different aspects of the abiotic,
biotic and anthropological situation and the history
of the landscape, backed up by our understanding
of the landscape based on our theoretical starting
notions. The two selected sites, that are studied
in more detail, have a maximum variation in their
characteristics, showing the scope of problems
around the lake. This both made them interesting
and representative for our thesis.

Fig. 2.4

Fig. 2.5
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Elders

Local
Sub- Chief

Linguist

Translator
Ewe >
English

Phase II _ Fieldwork

Phase III _ Analysis

In the Netherlands, both practical as well as
spatial information about Ghana is difficult to find.
The Ghanaian landscape is scarcely studied. There
are only a few maps, mostly on regional scale,
detailed maps are almost nonexistent. So to get an
understanding of the landscape and the reality of
the problems, fieldwork in the riparian landscape
surrounding the Volta Lake was necessary.

Landscape analysis
After the initial findings, the preliminary conclusions
are analyzed in detail after returning home.
Various scale levels are interchanged in order to
gain a better understanding of the systems and
structures. To organize the research, the landscape is divided into three themes; production,
accessibility and waste systems, that have a
relevant influence on the development.
The influence of climate change is researched.
Opportunities and constrains are evaluated.

Field walks
During field walks, surveys [drawing maps, sketches, notes and photographs] were used to analyze
the landscape. Individual landscape elements and
their allocation and composition were studied but
the focus was placed on the underlying dynamics
of ecologic, hydrologic, economic and social
systems and their spatial form.
Data collection
Interviews on site provided first hand information.
Both experts [governmental officers of several
departments] as well as dwellers with different
occupations were questioned in open ended
interviews.
Additional literature was gathered at university
libraries [Legon University, Accra & KNUST,
Kumasi] and in bookshops. Interviews with staff
members of several departments [for example
hydrology, GIS, agriculture etc.] supplied the
missing information.

2.6 Interview during the fieldwork at Vakpo
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Historical analysis
The history is analyzed, to get a better understanding of the [traditional] cultural background, traditional beliefs, the influence of the colonization of
Western countries on the development and the
functioning of post-colonial Ghana.

Phase IV _ Research by design
Reference studies
Literature was studied which could function as
example, give a [scientific] base for our design and
enrich it with state of the art [technical]
solutions or indigenous knowledge. The focus laid
on investigating the spatial characteristics and
impact of these potential solutions and identify their
possibilities.
The selection of topics is based on opportunities
and constraints which came up during the landscape and historical analysis and concern drawdown agriculture, water retention, water purification, infrastructure and public space.
Design principles
Findings of the landscape analysis combined with
the spatial features of the reference studies are
used in research by design to generate several
design principles. ‘In research by design, the researcher lays a link between the interesting compositional characteristics of the example being
analyzed and a new problem or situation’ [Steenbergen et al., 2002].
Design is used as a tool for both the visualization
of a problem as well as problem solving, it helps
to understand the situation and the logics of the
systems. ‘Research by design is characterized by
generating knowledge and understanding by studying the effect of actively and systematically varying
of both design solutions and their context’ [Jong,
2002]. ‘A research by design contains a considerable amount of backtracking, when more information is needed or when the designer cannot solve a
set of design requirements simultaneously’ [Lang,
1987, in Mulder & Oude-Aarninkhof, 2008, p.15].
‘The objective is to stimulate invention. .. It closely
resembles inventive empirical research. It
presumes a continuous processing of a series of
experimental compositions until a new and balanced arrangement is finally found’ [Steenbergen
et al., 2002].

Phase V _ Design
Expansion of theoretical framework
Through the analysis and research by design
phases, it became clear that it was crucial to adapt
our generalized insights in landscape design, which
was based on western landscape architecture and
the possibilities in this context, to fit them to the
site.
The interaction between our European landscape
experience versus the specific spatial developments in Ghana, and the Ghanaian perception and
management of systems, combined with the views
of experts in this field, lead to the expansion of our
theoretical framework.

Synthesis
In the final design phases, the outcomes of the
analysis combined with the design principles,
backed up by the extended theory, come to getter
to create a design which is specific for the site. The
two selected sites are both restructured, accentuating the differences in topography, accessibility and
the related differences in the landscape.
In this part of the design process prediction,
evaluation and decision play a major role [after
Lang, 1987].
Visualization
Impressions, in the form of maps, sections and
illustrations are used as a tool to communicate the
ideas.
Conclusion
The hypothesis is confirmed or contested by the
insights gained during the entire process of
research.
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TheORETICAL STARTING NOTIONS

landscape

2.4

Network
A ntropogenic

iotic

A biotic
Fig. 2.7 The landscape consists out of layers, which are influences by different forces.
[Redrawn and adapted from Mulder & Oude-Aarnikhof, 2008, p.25]
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Landscape can be interpreted as a web of elements
of interconnected systems. This can be explained
using a model, which consists of two dynamic
components, the natural system and the ‘manmade’ system.
The man-made system comprises an economic,
political and cultural subsystem, that express
aspects like conditional dimensions and norms and
values. The interaction between society and
technology drives the man-made system.
The natural system consists of a geologic aspect
[abiotic factors; climate, soil, relief, ground and
surface water] and a biologic aspect [biotic; flora
& fauna].
‘The components are inextricably connected by
intertwining and interacting processes at various
scale levels, through which the natural system is
transformed into conditions suitable for society,
resulting into a new entity: the social-physical organization – the landscape‘ [Kleefmann in Duchhart,
2007, p.18-20].

Landscape architects try to create ‘.. an understanding of the complexity of existing relations, of
factors natural and cultural that constitute the
totality we call landscape, and which contribute
towards an outward appearance which is in
constant change..’ [Vroom, 1976, p.376]. Landscape architecture is a holistic discipline which
sees humans as an integral part of the landscape.
It focuses towards comprehending, classifying and
ordering the relation between elements in a spatial
pattern so that they together form a unity of landscape.

So what one observes outside as the physical,
visible landscape ‘is envisioned as the result of
tangible, hierarchically organized human-ecological interventions and of less tangible, socio-cultural
and political systems’ [Duchhart, 2007, p.23].
The landscape can be seen as a ‘mirror’ [Spirn, A. ,
Unknown], reflecting a variety of processes and
systems.
These processes and systems are however,
because of their dynamic character, immersed in
the flow of time, making them subject of an
ongoing, continuous and unavoidable process of
change. The landscape we view is just a ‘picture’,
a reflection of the interaction at a certain moment in
time. This still of the landscape is always rooted in
the past and forms the platform of departure for the
future [Kerkstra in Duchhart, 2007, p.16].
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GRASPING THE RIPARIAN LANDSCAPE PRoCESSES: PRobLEM CoNTEXT

3 deFenition

2

The historical background of the Volta River
Project [VRP] is outlined. Today, the Volta River
Authority [VRA] forms the administrative planning
context; their actions and motives are discussed.
The creation of the Volta Lake triggered migration
processes towards the lakeside.
A reflected is made on the impact the lakeside
dwellers have on the environment in relation to
the VRA’s restrictions. The problem is defined and
finally, a hypothesis is distilled.

AfriArt Cards, Unknown.

3.1
3.2
3.3
3.4
3.5

The Volta River Project [VRP]
Volta River Authority [VRA]
Migration processes
Problem defenition
Hypothesis

2

tHE vOLTA RIVER PROJECT
3.1

BAUXIET
Mpraeso

80

120 KM

HYDRO-ENERGY
Akosombo

HARBOUR

0

20

40

Tema

Triangle of means

Fig. 3.1 The relief forces the water flow of the Volta River system through the natural gorge near
Akosombo, creating an opportunity to generate hydro-electricity [Based on Prepatory Commission, 1956].
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Fig. 3.2 K. Nukrumah, implemented the idea of
constructing a dam in the 1960s [NNDB, 2009].

envisioning a dam
Ghana’s geographical features created a unique
opportunity; within close proximity of each other raw
bauxite, and the possibilities for both a sea harbor
and hydro power generation could be found. This
‘triangle of means’ provided ways to export expensive aluminum [produced out of alumina, by heating and purifying bauxite].
This opportunity was first conceived in 1915 by Sir
Albert Kitson [Moxon, 1969, p.49], the Director of
the Gold Coast Geological Survey. Not long after
he was the first in Ghana to discovered bauxite
near Mpraeso in 1914. He noted that the Volta
River ‘flowed through a gorge in a long range of
hills, thus making an ideal site for a dam’ [Hart
1980, p.13]. The dam could supply the country with
electricity, which could be used to provide energy
for an aluminum smelter.
The Volta River Project [VRP] ‘envisaged by Kitson
involved the building of a dam 15 meters high at
Akosombo. This would form a substantial reservoir,
which would then be used to transport the bauxite
from Mpraeso to the dam site, where it would be
processed into aluminum’ [Hart, 1980, p.13].
the dam: symbol for independence
Kwame Nkrumah became the first postcolonial
Sub-Saharan president in 1957. He took notice of
the VRP, in which he saw an opportunity to stimulate the development of the new state of Ghana
in the ‘60s. The National government had great
expectations of the construction of the Akosombo
dam and the many benefits it would provide for the
country and its inhabitants: It would bring the country electricity and thus modernisation.
‘The formation of the Volta Lake was intended as a
multi-purpose project. Apart from power-generation
to meet the energy needs of industries as well as
urban and rural households, there was to be wide
scale irrigation, modernization of agriculture and
rural life styles, the promotion of an aluminum
smelting industry with interrelated light industries’
[Hart, 1980, p.35-53 and Diaw, 2002, p.5].

The proposed scheme was studied by a Preparatory Commission. They envisaged a partnership
between the Ghana government, U.K. government,
Alcan and Baco [U.K. Government, 1952, p.6].
Questions were asked by the Preparatory Commission considering technical engineering, but also on
economic and social aspects. They ‘considered ..,
the practicalities of resettling those people living in
the area to be flooded by the lake, and the effects
on people living downstream from the dam’ [Hart,
1980, p.22].
the volta river project
However, there was no certainty about the future
demands on aluminum. And then, in 1956, the
interest of foreign investors was lost due to unexpected changes on the world aluminum market.
‘Nkrumah tried hard to find an alternative for the
implementation of the project’ [Diaw, 2002, p.10].
Nkrumah insisted on realizing his dream, and
looked for other investors. ‘He made an agreement
with the American President Eisenhower, that the
Henry J. Kaiser Company of California should do
a reassessment of the engineering aspects of the
Preparatory Commission report with a view to
cutting down the time required for the building of
the dam, and cutting down the total cost estimates’
[Moxon, 1969 in Hart, 1980, p.91].
‘The scope of the reassessment report as outlined
in the original agreement entered into between the
Ghana Development Commission and Henry J.
Kaiser Company on August 22, 1958 was
generally to make an up-to-date reassessment of
certain basic factors examined in the 1956 Preparatory Commission report on the VRP. This review
was to include the main dam and power plant near
Ajena, an open pit bauxite mine in the AyaYenahin area, an aluminum smelter at Kpong,
necessary connecting railroad facilities, general
power transmission, and was to suggest other
possible power consuming industries… No review
was to be made of other related works which were
comprehensively covered in the Preparatory

Commission Report such as new town sites, lake
resettlement, health and sanitation programs, new
ports, roads and other public works’ [Kaiser in Hart,
1980, p.24].
In the process Ghana had to give up on the idea
of an aluminum industry. ‘To get the unit costs of
electricity down to an acceptable level the government of Ghana had to accept the following: abolish
social and public works expenditure not directly
related to power production, permit the import of
alumina from Kaiser interest in the Caribbean;
export unprocessed, ingot, aluminum; give a tax
holiday on alumina and aluminum movements until
1980 and refrain from imposing company tax until
1978’ [Dickinson in Diaw, 2002, p.5].
The profit Ghana could have had selling the end
product aluminum was gone; instead they were
shipping the raw, so less profitable bauxite. The
beneficial combination with the hydropower dam
was left unexploited. The investors wanted their
money to be primarily invested in the
Akosombo dam for the production of electricity.
Only interventions directly related to the creation
and maintenance of the dam were done.
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VRA Resettlement
Fig. 3.3 The creation of the Akosombo Dam resulted into the resettlement of
+700 villages into 52 resettlements [Based on Prepatory Commission, 1956].
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Fig. 3.4 Akosombo dam after it was just finished.
[Chambers, 1970, image 1]

reduced funding
The ‘financial provisions left their mark on the
scheme: Due to the dependency of the international financial markets for funding the project, the
character of the whole scheme changed’ [Diaw,
2002, p.10].
Despite these ‘inconvenient’ changes, Nkrumah
and the VRA promised the people that had to be
resettled that they would ‘not be worse off than
before’ [Preparatory Commission vol. 1, 1956,
p.45], referring to their lifestyle before the creation
of the lake.
resettlement
The over 80.000 dwellers of the approximately 700
villages which were going to be submerged were
resettled in 52 new villages.
In 1962, the working party [An advisory commission constituted out of experts in several fields]
adopted three guiding principles:
- First, that resettlement should be used as an
opportunity to enhance the social, economic and
physical conditions of the people.
- Second, that the agricultural system should be
improved to enable the people to move from a
subsistence to a cash economy.
- Third, that the resettlements should be planned
and located in a rational manner, so that he flood
victims as well as others in the area of impact
could derive maximum benefits from the changes
involved [Chambers, 1970, p.39].
‘Despite Nkrumah’s rather unambitious recommendation that the resettled should be no worse off
than before, the VRA Resettlement Division took a
more positive view of the prospects. They avowedly wished to ‘offer the people of Ghana a better way
of living’ [Jopp 1965, p.45 in Hart, 1980]. This was
because their work revolved completely around
the settlers and therefore brought them into close
contact with the settler’s point of view. In practice,
the Resettlement Division was unable to bring its
words to reality for lack of funding and
resources, because it was answerable to the

government and not to the settlers’ [Hart, 1980,
p.105].
The resettlement scheme also suffered under time
pressure. The actual evacuation of the villages that
were going to be flooded started relatively late. On
top of that, the resettlement was not only expensive, but also more complex and time consuming
than expected. Due to the lack of time and means,
propositions from the initial resettlement scheme
were abandoned and quicker, usually inferior
options were pursued.
‘There were also other difficulties in a policy of
self-help construction. Over six years had elapsed
since the Preparatory Commission Report and,
during that period, building costs had risen steeply,
so that in any event the original estimates would be
out of date. Nor was it certain that the large volume
of labour required for self-help work could be
adequately inspected and supervised by the
Department of Social Welfare. The four years
assumed by the Preporatory Commission had
contracted to little more than two’ [Chambers, 1970,
p. 40-41].
So in the end ‘the necessary inputs of time, money
and effort were just not made available in sufficient
quantities. Nkrumah’s statement that the settlers
should be ‘no worse off than before’ [Preparatory
Commission vol. 1, 1956, p.45] was far too passive
a recommendation. In the view of those running the
main aluminium and electricity project the resettlement scheme remained too much of a troublesome
adjunct’ [Hart, 1980, p.88].
the volta lake
The Volta River changed to become the Volta Lake
with the completion of the Akosombo dam in 1966.
A surface area as big as 8,500 km2 was flooded.
The VRP remains the national proud of many
Ghanians and until this day ‘of strategic importance to the economy of Ghana. It generates 80%
of the power produced in the country’ [Barry, 2005,
p.11].
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tHE vOLTA RIVER authority
3.2

Fig. 3.5 The dam at Akosombo is one of the man sources of electricity for Ghana & neighbouring countries.
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VRA
The Volta River Authority is a ‘statutory public utility corporation established by the Volta River Development Act, 1961 [Act 46] to plan, execute and
manage the Volta River Project.’ The VRA’s main
responsibility is the power generation at and the
maintenance of Akosombo dam. But in addition to
this core task, act 46 also places ‘the Volta Lake
and its environs and the Akosombo township under
the jurisdiction of the VRA’ [Tsikata, 2006, p.132].
When the lake was created, ‘everything beneath
the 280 ft contour line was regarded as subject to
inundation and title to flooding rights [Chambers,
1970, p.59].’ This meant that everything beneath
the 280ft contour line was interpreted as property
of the Ghana government, which entrusted it to the
VRA.

jeopardizing electricity generation
Since the electricity generated at Akosombo is of
enormous importance to the economy of Ghana,
the VRA does everything to stretch the lifespan
of the dam. However, the existence of the dam is
endangered by several factors, among which environmental, such as aquatic weeds, pollution and
most importantly sedimentation. Erosion is mainly
caused by the increase of human activities in the riparian zone, which ‘could result in increasing sedimentation, and thus contribute to a cumulative loss
of water storage capacity in the lake, jeopardizing
electricity generation’ [Akrasi, 2005 and Fobil, Attaquayefio & Volta Basin Research Project, 2003
in CSRD, 2007, p.39]. And not only the lake capacity worries the VRA. ‘By the 90s, both the intake
area of the Akosombo powerhouse and the cooling
pipes of the generators were showing evidence of
sedimentation. This was said to have an adverse
effect on the cooling system of the generators
[VRA, undated in Tsikata, 2006, p.132 and p.148,
note 23]’.

restricting activities
To stop erosion the activities below the 280ft contour line are prohibited. On top of that a 50 m buffer zone was added; above this level activities are
restricted. [CSRD, 2007, p.30]

vra policy

activities limited
restricted area

50 m
280 ft
contourline bufferzone

Fig. 3.6 The schematic illustration of the riparian landscape demonstrates the policy of the VRA, aimed at the protection of the Akosombo Dam.

33

20 KM

30 KM

500 KM

initial, controlled migration

vra resettlement

River niger

Lagoon, Ghana

50 KM

50 KM

100 KM

city
migration to the cities

Sea shore, Ghana

100 KM

lake side

secondary, spontaneous migration

Fig. 3.7 The creation of the Volta Lake resulted in migration towards the Lakeside, by people who were attracted by the potential that the Lake offers.
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migration processes

traditional village

3.3

migration towards the lakeside
In spite of planning precautions people migrated to
the lakeshore [UN Symposium, 2004, p.15]. The
creation of the Volta Lake triggered several flows of
migration. The new lakeside dwellers had different
origins. Among them were disappointed resettlers,
traditional fisherman and opportunists, who were
all attracted by the possibilities the new lake provided. Near the lakeside, settlements were made
by the people who mainly engaged in fishing.
leaving the resettlements
A large group of the resettled population decided
they could find better opportunities if they would
migrate away from the resettlement. The resettlement villages were deliberately ‘sited some
distance from the reservoir to protect the reservoir
from contamination’ [UN Symposium, 2004, p.8].
This did not stop people from migrating back to the
lakeshore. The vision of the VRA was to create a
modern urban environment that had to be comparable with other [western] urban environments.

The expectations of the VRA and the government
of Ghana never became reality. Many problems
occurred after the realization of the Volta Lake; the
conditions in the new settlements did not provide
the new inhabitants with the means to
sustain their living. They encountered problems
like lack of food, lack of land, lack of drinking
water, lack of potable water etc. ‘The FAO survey of
1968 indicated that of the 67.500 people who were
installed in the resettlement villages only 25.900
remained. The rest of the 43.500 people actually
living in settlement houses were either children of
settlers born since 1964 or people who had moved
in from outside. Thus something like 40.000 of the
original settlers, or well over half the initial
numbers, moved within a period of four years. This
is too high a figure to be accounted for by the
normal social movements observed in Ghana’
[Hart, 1980, p.79-80].

fishing oppertunities as incentive
Many fisherman, who were part of traditional riverbased communities that migrated with the seasons
along the river [Tsikata, 2006], ‘accepted resettlement houses but continued to migrate, exploiting
the rapidly multiplying fish population of the lake,
and selling their catches to traders from Accra, Kumasi and elsewhere’ [Chambers, 1970, Image 30].
The fishermen living below the dam, downstream
and at the coast, were also severely influenced by
the changes in water flow the new dam created.
Some of them also migrated to the reservoir. ‘One
of the main responses to the changes in the Lower
Volta was upstream migration whose features were
quite different from the seasonal migration which
had been long practiced in the Tongu area. As the
economic activities in the Lower Volta continued
to decline after the dam, the clear advantages of
higher lakeside income resulted in many more permanent settlements upstream, but this time, along
the new lake [Tsikata, 2006, p.125].’
A final group is formed by fisherman from
rivers and lakes from the interior of West-Africa.
The health and safety of all these new lakeside
residents were also made the responsibility of the
VRA [Tsikata, 2006, p.132], since they live in the
zone which falls under the jurisdiction of the VRA.
However, there semi-legal status remained.

Fig. 3.8 Directly after the creation of the Lake spontaneous settlement already
occurred by Tongu fisherman. [Kete Krachi ,1965 in Chambers, 1970, Image 30]
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informal activities and settlement
Even though the riparian zone of the Volta Lake is
formally prohibited, ‘small settlements, farms and
roads are present in many parts of the Protected
Area’ [CSRD, 2007, p.30]. There are several informal productive and reproductive activities taking
place. The communities along the lakeside largely
depend on the lake to sustain their livelihood.
It can be concluded that the riparian zone is the
physical, spatial expression of a tension field in
which different interests clash.
The ban on activities in the zone interferes with the
demands and lifestyle of the inhabitants, leaving
them no choice but to engage in
activities to sustain their living in an unofficial way
and squat the territory illegally. This illustrates the
attractive power of the water and the potentials of
the Volta Lake and its riparian landscape, that
continues to attract people to the lake edge to practice fishing and/or farming activities.

reality

[ productive cycle
[ domestic water cycle
[ domestic energy cycle
[ domestic waste cycle
[ transport cycle

[ Fishing ]

[ Agriculture ] [ Cattle Rearing ]

[ Water Fetching ] [ Washing ] [ Waste Water ]
[ Movement ]

[ Solid Waste ]

[ Fuelwood Collection ]

restricted area

50 m
280 ft
contourline bufferzone

Fig. 3.9 Despite the policy of the VRA, settlement occurred at the Lakeside, generating informal activities and land use.
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invisible restrictions
The rules, created by the VRA intent to restrain the
interaction with the water, do not succeed. This implies that the official planning, away from the lake,
is to a certain extent disregarded as a result of a
mix of factors concerning on the one hand lack of
opportunities for the population and problems with
implementation and enforcement by the
government on the other hand.
The lack of control as a result of insufficient means
and staff, both at the VRA as well as the local
assemblies, is problematic. But more important is
the ambiguity of the regulations. At Kpando Torkor,
it was said that ‘one mile square’ [1.6 Km] from the
lake was VRA land. At two other sites at the lake,
people spoke of an area 280ft [85.3 M] from the
lake. [Tsikata, 2006] Officially, the restricted zone
is ‘marked’ by the 280ft contour line, but both its
understanding in the everyday life as well as the
visual qualities of a contour line in the field are
doubtful.

vra policy

? Invisible ?

restricted area

50 m
280 ft
contourline bufferzone

Fig. 3.10 The policy of the VRA is not successful; within the landscape the restricted area is not visible. The Lakeside continues to attract settlers.
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problem statement
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‘The VRA’s position is that agriculture and other
land use activities around the Volta Lake and the
Volta’s tributaries contribute to the sedimentation of
the lake, ultimately affecting the power production
capacity of the VRP. Such activities include
unplanned human settlement along the lake,
farming on high slopes, land clearing practices and
the cutting down of trees for firewood and charcoal
[VRA, undated, Yeboah, 1999; see also Amatekpor, 1999 in Tsikata, 2006, p.149].
But the VRA’s restrictions to stop sedimentation,
linked to the 280 ft contour line, is not an
effective measure and so at this moment environmental degradation is being caused by erosion
and pollution as a result of the illicit activities taking
place at the lakeside.

This conflict of interest is caused by the
contradictory needs of parties on national, regional
and local scale. The approach the VRA uses to stop
sedimentation is incompatible with the needs and
lifestyle of the inhabitants around the Volta Lake.
An option to satisfy the needs of all parties
concerned should be persued. However Tsikata
argues that ‘the search for coinciding interests permeated VRA’s relationship with lakeside
communities. In this connection, concerns about
the health of the dam were critical in determining
policies towards lakeside communities’ [Tsikata,
2006, p.151].

hypothesis

The riparian landscape around the Ghanaian Volta Lake offers the potential to support livelihood,
without jeopardizing Akosombo dam’s efficiency and durability.
A sensible integral landscape design can re-structure the riparian landscape and guide informal
activities & settlement.

3.5
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GHANAIAN LANDSCAPE HISToRy

 evolution

0

based on the idea that the present-day landscape
is the platform of departure for the future, it is
necessary to gain an insight in the making of the
contemporary Ghanaian landscape. The historical
context of political, economic en social systems in
Ghana is outlined. The interaction and impact of
these landscape forming processes is related to
spatial development of the country. The chapter
concludes with the interpretation of the present-day
state of spatial development. However, it should be
noted that the landscape is a dynamic system, continually changing and that these forces continue to
influence its development.

4.1
4.2
4.3
4.4
AfriArt Cards, Unknown.

4.5

The early landscape
indigenous tribal society
The trading landscape
increasing European influence
The exploited landscape
Colonial rule
The autonomous landscape
Post-colonial, modern independence
The divergent landscape
Contemporary interpretation
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The early landscape;
indigenous tribal society

Situation
before 1470

4.1
KRACHI

EWE

Migrating fisherman

Fig. 4.1 Settled tribes control the country. Some fisher communities migrate along
the Volta River according to the seasons. [based on Bagulo-Bening, 1999, p.3]
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tribal kingdoms
Before the British merged Ghana as we know it
today, its territory ‘enclosed many independent
kingdoms and states which developed their own
culture and civilization and maintained their
other national institutions’ [Buah, p. Preface, 1998].
Some of these were merely city states, but others
like Bono, Denkyira, Akwamu and Asante were
large and powerful kingdoms with a number of
vassal and satellite states. As the kingdom grew
larger in size, ‘each state had a number of subrulers. These rulers not only became wing leaders
of the army but were also responsible for local
affairs within the areas of their respective jurisdiction’ [Buah, 1998, p.52].
The head of the kingdom was the supreme ruler
who owed his position through hereditary succession, either as with the Akan, through the maternal
lineage, or among the other ethnic groups, through
paternal lineage. Once installed as king, the ruler
assumed the executive, legislative and judiciary
powers of the kingdom. Accepted as the embodiment of all that made the nation, he was recognized as the father of the nation, and even though
he might be young in age, he assumed the titles
Nana, Nii, etc. which meant the ‘grandfather’. He
was also the link between the living and the dead,
and the embodiment of the kingdoms cultural
heritage. Symbolizing the king’s power of office and
authority were the stool [or the skin, in the case of
rulers in northern Ghana] and the sword, with which
he swore loyalty to his people on the occasion of
his installation as ruler. The stool was considered
so sacred [indeed it was believed to contain the
spirit of the nation] that the king never sat on it,
the belief being that if the ruler ever touched it he
would become impotent’ [Buah, 1998, p.51]. The
heads of the extended families served as council of
state. These elders guided the ruler in all important
matters of state [Buah, 1998, p.49].

shifting boundaries and migration
Migration of tribes was a common phenomena. It is
thought that the Ewe, presently living in the Volta
Region, came from the north of what is now
Nigeria and Benin. Tribal boundaries were not
fixed; land was conquered through inter tribal wars.
‘Final rights over the land were almost invariably
vested in the head of the people. Any of the
considerable virgin land that existed within the
general boundaries over which the group exercised
dominion was considered to be at the ultimate
disposal of the community leader. Nevertheless, all
members were at liberty to cultivate any part of it’
[Diaw & Schmidt-Kallert, 1990, p.69]. Land was
allocated by the chief or headman, traditional agriculture used the slash-and-burn and the bushfallow system. Fisherman, who migrated along the
river with the seasons, were also common.
social structure
Central to Ghana’s social fabric is the family. ‘While
in the non-Ghanaian sense of the word the family
includes only the parents and the children of the
home [the nuclear family], in Ghanaian society it
embraces a whole lineage. Among the Akan, the
family includes all the maternal relatives; with the
other groups, the family takes in all the members
of the paternal lineage. Yet it is also true that in
both the Akan and the non-Akan societies, both the
paternal and the maternal relatives are, in a loose
sense, also accepted as blood relations, enjoying and accepting some mutual rights and duties.
Thus, inasmuch as blood relations in Ghana embrace many more persons than in the western and
other civilizations, it is usual to refer to members of
the blood relations as the ’extended family’ [Buah,
1998, p.43]
religion
Religion manifested itself in belief in a superior
being, complemented by ‘the offering of prayers
and sometimes sacrifices in acknowledgement of
the powers and protection, and the observance of

certain moral codes’. This god is however usually
thought of as remote from daily religious life and is,
therefore, not directly worshipped. So ‘in addition to
the cult of the supreme being, each of the early kingdoms in Ghana recognized and developed the cult
of a national deity, and towns and individual families
maintained local gods. The people held in the highest esteem priest of various gods who served as
intermediaries between them and the deities. The
religious leaders not only led the people in worship,
but also interpreted the oracles at the shrines of the
different deities. In unsophisticated societies, both in
Ghana and elsewhere, the worship of the supreme
god and of the inferior deities has had a great social
and moral impact on men’s lives. The people observed the dictates of moral values and well-defined
codes of conduct. The strict observance of these
values and codes was sustained by the belief that
a breach would have great evil consequences for
both the offenders and society’ [Buah, 1998, p.58].
Local gods can take residency in natural elements
such as streams, rivers, trees and mountains.
Extreme natural phenomena are ascribed to supernatural forces. Ancestors and numerous other
spirits are also recognized as part of the cosmological order. ‘Veneration of departed ancestors is a
major characteristic of all traditional religions. The
ancestors are believed to be the most immediate
link with the spiritual world, and they are thought
to be constantly near, observing every thought
and action of the living. Some ancestors may even
be reincarnated to replenish the lineage. Barrenness is, therefore, considered a great misfortune
because it prevents ancestors from returning to
life’ [Anonymous,1994]. ‘For all Ghanaian ethnic
groups, the spirit world is considered to be as real
as the world of the living. The dual worlds of the
mundane and the sacred are linked by a network
of mutual relationships and responsibilities. The
action of the living, for example, can affect the gods
or spirits of the departed, while the support of
family or ‘tribal’ ancestors ensures prosperity of the
lineage or state’ [Anonymous,1994].
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1470 - 1873

Kingdom of
ASHANTEE

BRITISH
Protected territory
GERMAN
Protected territory

Situation after 1470

Expanding sphere of
colonial influence
Fig. 4.2 Trade routes established by the indigenous population. Europeans built
fortifications to extent their influence. [based on Songsore, 2003, fig. 2.1 and Bagulo-Bening, 1999, p.13]
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the trading landscape;
increasing European influence

connection with???

4.2

introduction of trade with europe
The first contact between the Europeans and
Ghana’s coastal inhabitants was in 1470. The
Portuguese built a fort on the coast at Elmina. In
the 17th century, trade started to grow rapidly, and
by the mid 17th century, the coastline was dotted
by more than 30 forts and castles built by Portuguese, Dutch, British and Danish merchants. The
forts were built on higher, safe grounds, in proximity of a place where the ocean going ships could
anchor, ‘either in bays or creeks where some
natural harbor facilities existed, or on the open seas
off the shore’ [Buah, 1998, p.130].
To trade, they made use of the routes which were
already established partially by the tribes between
the coast and hinterland, reaching all the way to the
north, creating a link with the Saharan trade routes.
‘In return for the imports, the people of Ghana
supplied the Europeans with a variety of commodities which they exported back home. These exports
included gold, cotton, gum and some ivory’ [Buah,
1998, p.71]. The European companies gained
immense wealth from the trade with West Africa.
Territories became known by the names of the
principal commodities which the area supplied;
Ghana was known as the Gold Coast.

From slave to legitimate trade
‘But from the seventeenth century onwards, the
trade became dominated by the export of human
beings who were sent out to the New World to
supply slave labor in the mines and plantations
owned by European capitalists [Buah, 1998, p.71]’.
‘Towards the close of the eighteenth century, ..
Europe became convinced of the need to stop the
trade in human beings and to introduce a new form
of commerce which became known as the ‘legitimate trade’ [Buah, 1998, p.72], which entailed trading in material instead of human commodities.
‘Following the abolition of the African Slave trade,
more and more emphasis was placed in commercial agriculture in Ghana and other parts of West
Africa. In Europe, .. the Industrial revolution created
a great demand not only for West African palm oil,
but also for other tropical crops, such as raw cotton,
rubber, etc. From the second half of the nineteenth
century onwards, many farmers changed to plantation farming, producing cocoa and coffee’ [Buah,
1998, p.57]. West Africa also became an export
market of the finished end products from Europe.
‘With the expansion of trade, imports into the
country grew in variety’ [Buah, 1998, p.115].
vulnerable trade
At the start of the nineteenth century, the British
owned most of the forts along the coast and had
become the main European power in the Gold
Coast. Their sphere of influence had expanded far
into the northern hinterland. From an European
perspective, they prevailed in the Gold Coast.
However, the wars with the Asante putted pressure
on the trade routes and made them instable, jeopardizing trade. To safeguard British interests, the
trade routes, which were up until then basic paths,
were widened and provided with strong bridges over
the rivers by the government [Buah, 1998, p.128].
Towards the close of the nineteenth century, the
acquisition of the Elmina coast [formerly Dutch, the
allies of the Asante] in 1872 deteriorated the relation, by cutting off the Asante from the coast.
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Former Togoland
British mandate
French mandate

The exploited landscape;
Colonial rule

Situation
1874 - 1957

4.3

British Ashanti Colony,
Capital Kumasi
British Gold Coast
Colony, Capital Accra
The first harbor,
Takoradi

British expansion at the
cost of Germany
Fig. 4.3 The British were focused on resources creating a triangle of development.
The partition of Togoland led to an impasse of development. [Based on Bagulo-Bening, 1999, p.25 and p.4]
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declaring the Gold Coast a colony
On July 24, 1874, the British proclaimed the
existence of the Gold Coast Colony, extending from
the coast inland to the edge of Ashanti
territory, who were forced back into the interior.
Eventhough the coastal people were unenthusiastic about this development, there was no popular resistance, likely because the British made no
claim to any rights over the land [McLaughlin &
Owusu-Ansah, 1994]. The British sphere of influence continued to increase.
In 1874, Kumasi was invaded and burned and from
this point on, the Asante power steadily declined.
In 1896, the British forced the Asante to become
a protectorate of the British Crown. After several
upraises, the area was proclaimed as the Asante
Colony under the jurisdiction of the governor of the
Gold Coast in 1902. In the meantime, the British
interested in the Northern Territories also grew,
which they believed would stop the advances of
the French and the Germans, so they were
proclaimed to be British protectorate in 1902. For
practical reasons, the three territories of the Gold
Coast became one single political unit, or crown
colony, known as the Gold Coast.
division of german togoland
East of the Gold Coast, the Germans signed a
treaty in 1884, declaring a protectorate over a
stretch of territory along the coast. The area under
control was named Togoland, and gradually
expanded inland.
In 1914, during the First World War, French forces
[from Benin] and British [from Ghana] invaded
Togoland, forcing the Germans to surrender.
After the First World War, Togoland formally
became a League of Nations mandate. After the
Second World War, the mandate became an UN
trust territory. During this time, from 1916, Togoland was divided into French [east] and British
[west] administrative zones. The British part was
known as the Trans-Volta/Togoland region of the
Gold Coast. In 1955, in the wake of Ghana’s

independence, the residents of British Togoland
voted to join the Gold Coast, and French Togoland
became an autonomous republic within the French
Union. The borders of present-day Ghana were
realized in 1956 with the formal addition of the
Trans-Volta Region, from then on the Volta region.
However, this caused a division of the dominant
ethnic group, the Ewe, between the Gold Coast
proper and the two Togo’s.
indirect rule
For the colonial administration on a local level, the
British authorities adopted a system of indirect rule.
The structure of local government had its roots in
traditional patterns. ‘Before colonization took firm
roots in the country, the indigenous ruler occupied
a unique position in his realm; he was accepted by
his subjects as the religious, political and judicial
head of the kingdom, the spirit and embodiment of
the nation, and the custodian of the people’s
ancestral cultural heritage. The British colonial
system did not do away with the traditional role of
kings, but made them the central figures for
local administration. Considering these rulers as
the body which represented the public views and
wishes, the colonial system granted the
‘commoners’ practically no place in the relationship
between the indigenes and the colonial
government or in the administration at the local
level’ [Buah, 1998, p.106]. So the chiefs maintained
their power, but they took instructions from British
supervisors. ‘These authorities operated under the
general direction and control of the colonial district
commissioner’ [Buah, 1998, p.106]. This method
was cost-effective [less British necessary], minimized local opposition, and guaranteed law and
order. ‘The powers and functions of the Native
Authority covered matters relating mainly to
traditional and customary institutions and practices’
[Buah, 1998, p.106].

the geography of economic interest
The British introduced new crops which gained
widespread acceptance; Cocoa and coffee
steadily became the life-wire of the economy in
Ghana. Geographically, their interest and development focused on certain areas.
‘Colonial economic interests – the cocoa farms,
gold mines and timber concession – were found
in the forest zone while the coastal areas provided
administrative support and the ports to export
commodities and import consumer goods. This
area .. became central to colonial economic,
political and administrative endeavors. It became a
magnet for the in-migration of forced and voluntary
labor from outlying areas and places as far afield
as Northern Ghana and served as a source of
money and new consumer goods. Colonial policy
thus created a ‘golden triangle’ bounded by Accra,
in the south-east, Takoradi in the south-west [both
on the coast] and Kumasi within Asante in the heart
of the middle forest belt [the cocoa growing area]’
[Tsikata, 2006, p.88-89].
From the 1920s, Ghana ‘steadily remained the
largest producer of cocoa’ [Buah, 1998, p.118].
Throughout the colonial period and after, the cultivation of cocoa remained a Ghanaian enterprise;
neither the government nor the foreign companies
established plantations [Buah, 1998, p.119].’
uneven infrastructural development
The ‘golden triangle’ was carved out by rail and road
[Tsikata, 2006, p.88-89]. ‘The first transport system
introduced by the colonial authorities in the country
was the railway’ [Buah, 1998, p.128]. ‘From the first
decade of the twentieth century, when the motor
vehicles were introduced into the country, the colonial government embarked upon a comprehensive
scheme of motorable road construction.
In general, the roads were planned as feeders
to the railways, but there were many other roads
which followed the directions of the pre-twentieth
century main paths and trade routes’ [Buah, 1998,
p.128].
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disregarding the volta region
Areas outside the triangle were left behind in
development, ‘peripheral areas, particularly Northern Ghana, suffered neglect in the development of
infrastructure, social and economic services’ [Tsikata, 2006, p.88-89].
The Volta Region was also deprived from development, not only because it was not at the centre of
colonial economic policy, but also because it status remained unclear for several decades. Initially,
the Volta functioned as a natural barrier between
the British and German colony. ‘The British fought
some of their colonizing wars along the Volta’ and
‘important colonial trading posts were established
along the Volta River’ [Tsikata, 2006, p.88-89].
But under the UN mandate, the former German
Togoland became British in 1916, and the Volta
River suddenly became an internal dived. The future
of the region was uncertain for four decades, until
1955. It is unclear and probably never researched
what the consequences were of this intermediate
period. The development under the Germans, who
are still considered the main Colonial force by the
inhabitants of the region, can clearly be seen in
buildings, structures and names. But during the
period of the mandate, the role of the British, and
thus the future of the Trans-Volta/Togoland region
as part of the Gold Coast Colony was uncertain.
For this reason, an impasse was created in which
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investment was limited, while structural development, especially in the Ashanti and Gold Coast
Colony continued. The Lower Volta developed a
peripheral role and was only connected ‘through
labor migration and long distance trading’
[Tsikata, 2006, p.88-89].
influence of the colony on society
The colonial system steadily replaced Ghana’s
ancestral institutions with the Western culture and
values. The spread of Christianity, ‘introduced into
the country by missionaries with very different
traditions and culture, [..] made radical inroads upon
Ghana’s culture, beliefs and other aspects of their
social heritage [..] [Buah, 1998, p.138].’ ‘Instead
of adapting the teachings and practices, [..] the
early Christian missionaries in the country totally
condemned them as ‘pagan’ and to be shunned by
their converts, whatever they considered strange
[Buah, 1998, p.139].’
the colonial legacy
The period of British rule over the Gold Coast was
an era of significant progress in social, economic,
and educational development. Earnings were
invested in local development. ‘Towards the close
of the nineteenth century, banking was introduced
into the country to facilitate the increased trade’
[Buah, 1998, p.126]. Nickel coins began to replace
gold dust as currency, and paper money was
introduced, even though it took some time before
people generally accepted it [Buah, 1998, p.127].
However, ‘a feature of the economic exploitation
in the country during the colonial days was that the
colonial government did not itself participate in the
trade and commerce; nor did the government
exercise much if any control over the activities and
practices of the foreign merchants and firms. .. In
addition, the whites and the Asiatic businessmen
dictated the prices of both the imported goods and
export commodities, with no interference from the
government’ [Buah, 1998, p.123]. There was a
laissez-faire policy. As a consequence, ‘while

the autonomous landscape;
Post-colonial, modern independence

By 1910, several important roads had been completed. ‘A second priority were roads to serve the
cocoa industry which was expanding tremendously’
[Buah, 1998, p.129]. The provision of these motor
roads in all parts of the country greatly helped the
country’s economic growth, more than the railways,
which were more expensive to construct, maintain
and run, and therefore could not expand in proportion to the rapidly increasing economy of the
country’ [Buah, 1998, p.129]. ‘Another important
economic development associated with transportation in the country in the colonial days was shipping
and the building of ports’ [Buah, 1998, p.130].
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providing for some material gains for the African,
the imperial system saw to it that much of the
material wealth of Africa went overseas to benefit
the metropolitan countries’ [Buah, 1998, p.123].

towards independent ghana
The political system, under a governor and based
on the traditional form of power, started to cause
unrest under the developed elite; they wished for
elected representation. At the end of the second
World War moves toward de-colonization intensified because the economy remained weak,
causing unrest. Riots brook out in 1948 in Accra
and other cities, regarding pensions for World War
Two veterans, the dominant role of
foreigners in the economy, shortages, inflation,
unemployment, black-market practices, farming
policies etc. [McLaughlin & Owusu-Ansah, 1994].
The Convention People’s Party [CPP], created by
Kwame Nkrumah in June 1949, received a lot of
support. This accelerated the shift of power
towards the end of colonial rule. Nkrumah’s popularity grew, and he accepted the British request to
form a government. During the next few years, the
Gold Coast was gradually transformed into a
parliamentary democracy, in which Nkrumah
became prime minister in 1952. Elections were
held in July 1956. Shortly after that, independence
was requested, and accepted by the British
government. On March 6, 1957, the former British
colony of the Gold Coast became Ghana; the first
sub-Sahara country in colonial Africa to gain independence, with Kwame Nkrumah as president.
political meaning of the VRP
As already mentioned in the introduction, the idea
of the Volta River Project was created in 1915, the
colonial period under British rule. But it was not
until the 1940s that plans for the dam began to be
drawn. A Preparatory Commission was instituted in
1952, researching a proposed scheme, which
envisaged a partnership between the Ghana
government, U.K. government and aluminium
companies [U.K. Government 1952, p.6 in Diaw &
Schmidt-Kallert, 1990, p.22].
Research into the possibilities of the VRP ran
parallel to Ghana’s independence. The first
proposal for resettlement was made by the VRP

Preparatory Commission in 1956 [Preparatory
Commission, 1956, Vol.III, p.88], while around the
same time, the first elections were held. But by this
time, the U.K. government and the aluminium
companies had lost their initial interest. ‘For whereas in 1952 there had been a shortage of aluminium
production capacity, by 1956 there was a surplus’
[Birmingham et al 1966, p.392]. There was no aluminum company that wanted ‘an integrated aluminium industry set up in what was soon to become an
independent African nation. They did not like the
idea of approximately 7 per cent of the world’s aluminium production capacity being sited in a black
socialist country’ [Personal interview W.B. Birmingham, July 1975 in Diaw & Schmidt-Kallert, 1990,
p.24-25]. ‘For these reasons, as well as the high
cost estimates contained in the Preparatory Commission report, the project began to look moribund’
[Diaw & Schmidt-Kallert, 1990, p.24-25]. They were
now only prepared to get involved ‘on very favourable terms’ [Moxon 1969, p. 85-6], compromising
the original integral multi-purpose development
scheme, which included not only power generation
but also ‘wide scale irrigation, modernization of
agriculture and rural lifestyles, the promotion of a
fishing industry, the establishment of tourist
facilities and the promotion of an aluminum smelting industry with interrelated industries’ [Diaw &
Schmidt-Kallert, 1990, p.5].
nkrumah’s vision for modernisation
Regardless of the conditions, Nkrumah wished to
implement the VRP; the project embodied a
vision. He ‘was an African nationalist and an avowed
anti-imperialist. But he believed in the European (or
US American) development path. He was strongly
convinced that the European model of industrialization could be repeated in Africa’ [Hart, D., 1980,
p.35-53 and various unpublished sources].
Nkrumah believed in industrialization and
modernization as the surest road to development.
The Akosombo dam formed the cornerstone of
this strategy, generating cheap hydropower and

symbolizing progress in newly independent Africa.
‘The plan of industrialized agriculture and urbanized rural development was the core of policies at
the time’ [Diaw & Schmidt-Kallert, 1990, p.197].
The VRP provided the opportunity to catalyze social and economic modernization within the Volta
Basin. ‘The Nkrumah government saw resettlement
as a lever to initiate modern structures in some
remote parts of rural Ghana.
‘Modernization’ was the catch-word, and that was
conceived as a comprehensive transformation of
the economy and the society. Resettlement was
geared towards ‘modern’ agricultural techniques.
At the same time modernization of the social
fabric was anticipated to emerge at the resettlement towns’ [Diaw & Schmidt-Kallert, 1990, p.163].
The resettlement towns were to be ‘bridgeheads’
of modernity, that functioned as cells of change.
‘The people in the resettlements were assigned the
role of change agents, who through their example
would ultimately help to ‘modernize’ the rest of the
country’s rural population. .. The people were
expected to change their day-to-day behavior and
to some extent also the values which govern their
behavior. From various statements by politicians
of the time and VRA planners and executives, one
can infer that the anticipated social transformation
involved a major ideological revolution.
In effect, ‘modernization’ involved the shift from a
traditional of ‘subsistence’ world view, based on
allegiances on tribe, lineage, extended family or
village community and rooted in magic or animist
interpretation of the world, to a modern or ‘secular’
world view, which emphasizes allegiances to the
nation as a whole, to the ruling party or to government and which recognizes a clear dividing line
between the spiritual and the material world’ [Diaw
& Schmidt-Kallert, 1990, p.163].
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Colonial inheritance
The Volta River Project got on its way in 1961, with
the establishment of the Volta River Authority, 46
years after the potential of the gorge was first identified. The built of Akosombo dam was started in
1962, and resettlement got on its way in 1964, only
two years before the dam was finished in 1966,
which created the Volta Lake.
The dam at Akosombo was the biggest and most
ambitious single development project implemented
in Ghana after its independence, but it was shaped
by the Colonial notion to industrialize agricultural
ex-colonies in Africa to ensure economic development. The ‘proposal to dam the Volta had been
inherited from the colonial period when it had been
shaped by other imperatives. .. some analysts felt
that this origin was decisive in settling its
essential features’ [Hart, 1980]. So although it was
implemented by a post-colonial government,
colonial requirement had shaped the VRP, leaving
the new state to negotiate from a weak position,
which ‘ensured that the benefits and costs of the
project were unfairly distributed’ [Tsikata, 2006,
p.33].
Tsikata concludes that ‘a number of factors including the imperatives of a post-colonial modernization project, specifically the drive to achieve development through industrialization, were important
in shaping the VRP. The relative capital poverty of
newly independent countries such as Ghana
necessitates their dependence on others to finance
large projects such as dams. .. in the case of the
VRP, this did not favor the Ghana government and
all those who had to depend on it to protect their
interests, especially the dam affected communities. One result was that project issues such as
the effect on local communities were relegated to
the background. In the sixties, this was made even
easier by lack of information on the part of all the
parties concerned about the long-term environmental and socio-economic impacts of such large-scale
undertakings’ [Tsikata, 2006, p.83].
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nkrumah’s downfall
Nkrumah’s popularity started to crumble. From
1964 on, Ghana became a single-party state,
suppressing opposition. The presidents plans for
rapid modernization and development caused high
government expenditures, like in the case of the
VRP, and put heavy burdens on the government’s
finances. Critics accused him of wasting national
resources. When the governments demanded
increased taxes and benefits, accompanied by a
forced savings program, resistance intensified.
In January 1966 Kwame Nkrumah switched on
the first power from the Akosombo dam. But in the
same year, only three months later, Nkrumah
regime was overthrown in a military coup. Despite
political changes, many economic and political
problems remained. The change in government
left its imprint on the VRP. With Nkrumah’s overthrow ‘policies related to Volta River development
and the resettlement towns were never to be the
same again’ [Diaw & Schmidt-Kallert, 1990, p.197].
There was a fundamental shift in development
philosophy. For Nkrumah, resettlement was a
special project, for which urgent attention was
required. Contrary to this, the approach to rural
development pursued by the Busia government did
not assign any special role to the resettlements.
‘The basic concept guiding the evolution and
development of the resettlement towns had
changed. Whereas Dr. Busia [the new Prime
minister] saw rural development as a strategy
designed to improve the economic and social life of
a specific group of people – the rural poor, mainly
by organizing the poor themselves, Nkrumah
believed in a distinct set of interventions by the state
in the economics of local areas’ [Diaw & SchmidtKallert, 1990, p.200]. The agricultural
program was also substantially affected. ‘After
February 1966, the new government was in no
mood for large-scale, state-run resettlement farms
based on mass organization of farmers. It did not
believe in Nkrumah’s industrialization of agriculture

[See for example Killick, 1978]. The NLC was more
interested in small-scale, peasant agriculture. That
is why after 1966, mechanized agriculture was
conceived as not having the potential to ‘provide a
livelihood for most of the settlers in the foreseeable
future’’ [Diaw & Schmidt-Kallert, 1990, p.198].
Furthermore, the ‘new government could not be
seriously bothered with cries of compensation.
After all one reason that was given to justify the
coup of 1966 was that the state coffers were empty.
How could a new government with such economic
burden be expected to fulfill a promise it had not
made?’ [Diaw & Schmidt-Kallert, 1990, p.199].
effect on the VRP
The change in policy directly affected the Volta
River Authority’s involvement. During the first
phase the VRA tried to exercise maximum control
over every sector of development in the resettlements. [Diaw & Schmidt-Kallert, 1990, p.137] ‘The
move by the VRA to hand over the administration
and management of the new towns to local authorities in 1965 and the acceptance of this move by
the Ministry of Local Government were premature.
Resettlement was a major activity of the Volta Dam
project and enormous responsibility lay on the
agency that had, as it were, won the confidence of
the people from the beginning.
Fortunately, the VRA was not in doubt about its
own pivotal role. But it seems the Authority was in
a hurry to pull out, and therefore by the mid-1960s,
sectoral departments had been made responsible for various functions’ [VRA, 1970, in Diaw &
Schmidt-Kallert, 1990, p.199]. So the concept of
comprehensive development initiated from above
came to a halt at the end of the 1960s and was
followed by a laissez-faire approach. ‘After the
1970s the settlers were virtually left to themselves’
[Diaw & Schmidt-Kallert, 1990, p.137].
Some of the people affected believe that if
Nkrumah’s government had not been overthrown,
perhaps things could have been better. ‘I think that

changes in government, especially the 1966 coup,
was the major cause of all our problems. After that
coup everything for us ceased. All the promises
were abandoned’ [Interview B83 in Diaw & SchmidtKallert, 1990, p.142]. Someone else states: ‘In my
view many of the promises were unfulfilled
because of the constant changes in government
that followed resettlement’ [Diaw & Schmidt-Kallert,
1990, p.37]. ‘At least the machinery and operators
would still stay on to help with mechanized farming’. But Diaw & Schmidt-Kallert question until what
extent this is true [Diaw & Schmidt-Kallert, 1990,
p.42]. However, they confirm that the ‘change in
the attitude of succeeding governments after 1966
together with problems of the environment
demanded that several adjustments processes are
made by the settlers whose lifestyles and activities
were obviously disrupted’ [Diaw & Schmidt-Kallert,
1990, p.202].
series of Coup d’état
In January 1972, the military seized power again.
‘The problems of the resettlement towns were
pushed further and further away to the background
of official policy’ [Diaw & Schmidt-Kallert, 1990,
p.200]. It started a series of subsequent coups,
which would last from 1972 to 1981. Governments
continued to face similar political and economic
difficulties, like regional imbalance in development,
poor living conditions, mass urbanization, unemployment, shortages of basic commodities,
strikes, an unstable economy, a high inflation rate
and excessive expenditures and foreign debts of
the Nkrumah era.
This all hampered structural regional development.
Economic structural adjustment measures were
taken, but they did not solve the country’s
problems. Ghana’s economy remained largely
dependent upon the cultivation of and market for
cocoa, being about 50% of the country’s foreign
currency earnings. And then not only cocoa
production but even diamonds and timber exports
dropped dramatically. Gold production had also

fallen to half its pre-independence level. It proved
to be difficult to restore a stable, non corrupt,
democratic government.
stabilisation in politics
The series of coups ended when Flight Lieutenant
Jerry Rawlings seized power in 1981. He formed
the eighth government in the fifteen years since the
fall of Nkrumah. It was the result of the prevailing
economic crisis, but the economy continued to
suffer a severe decline. To improve the economy
significantly, Rawlings negotiated a structural
adjustment plan with the International Monetary
Fund and changed economic policies. Thanks to
this reconstruction, the national economy began
to recover towards stability. Inflation was reduced,
trust created and the economy grew, but high unemployment remained.
In the mid-1980s, the call for the formation of
political parties intensified. Rawlings decentralized
the government from Accra to district assemblies
and held district-level elections, in late 1988 and
early 1989. One-third of the assembly members
were to be traditional authorities [chiefs] or their
representatives. Democratic civilian participation
was ensured via local committees.
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Fig. 4.4 The colonial development pattern is still visible in the road network and
population distribution. The Volta Lake further isolates the Volta Region. [Based on Bagulo Bening, 1999, p.146]
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politics: democratic system
Since the early 1990s Ghana has evolved into a
stable democracy. A new constitution, restoring a
multi-party political system, was created in 1992 by
Rawling’s government. He was re-elected as
president in the elections of that year and won
again in 1996 to serve his second term. The
constitution prohibited him from running for a third
term. John Agyekum Kufuor served two terms.
Since the start of 2009, John Atta-Mills is
president.
Akosombo dam: symbol of development
The effects of the Volta River Project are twofold.
Positive are the economic and industrial development of Ghana, transportation possibilities on the
lake, fishing opportunities, intensified farming
activities along the shore and the increased
potential for tourism.
However, certain aspects of Nkrumah’s development and industrialization program have not been
successful, and it has become clear that his
integral vision of a modern Ghana through the VRP
did not materialize everywhere [Kalitsi in
Chambers (ed.) 1970, p.224-225, Graham, 1982,
Moxon, 1984, Alabi, 1985 in Diaw & SchmidtKallert, 1990, p.5/197]. But even though these
wider objectives never became reality, ‘there is no
doubt that Ghana has derived certain benefits from
the hydropower that is generated at Akosombo.
Apart from local consumption the nation also
derives foreign exchange earnings from sale of
power to neighboring Togo and Benin. Whether the
project as a whole has been beneficial or not, however, has continued to attract controversy’ [Diaw &
Schmidt-Kallert, 1990, p.215]. Even today the
Akosombo dam remains a national symbol of
independence and development, particularly for
the urban dwellers that do not directly suffer the
impact of the VRP. ‘Throughout the periods of
political instability and economic crisis, the VRP
was viewed as an island of success’ [Tsikata, 2006,
p.7].

the downside of the VRP
Over the last two decades critical analysis of the
impact and benefits from a (long-term) environmental and social perspective started to emerge.
A comprehensive assessment of the positive and
negative effects is given by Gyau-Boakye [2001].
He states that the impacts ‘are felt on the physical,
biological and human subsystems within the immediate project environments and places much more
distant from them’ [Gyau-Boakye, 2001, p.1]. The
negative environmental impacts include:
- Physical changes, like alterations in seismicity,
sediment load changes, morphological changes,
and microclimatic changes (weather).
- The biological impacts are felt in the areas of
weeds, and environmental health including
bilharzia, malaria and onchocerciasis.
- The prominent social problems are resettlement,
decline in primary economic activities/loss of
lands, and the breakdown of some cultural
practices. [Gyau-Boakye, 2001, p.2-4]
social impact
Going into the social issues, it is clearly questionable if the envisioned ideological social transformation of economy and society through resettlement
is achieved. Diaw & Schmidt-Kallert wonder if the
people have full-heartedly adopted modern
patterns of behavior and modern values, and if
traditional value orientations have been replaced by
‘modern’ ones. They state that ‘the answer cannot
be a straightforward yes or no, since social change
does not occur overnight. Certain technological
innovations can be implemented within a short
period of time, but social change, especially changes involving a transformation of value orientation,
occur only gradually and take much longer to
materialize. It would be unrealistic to hypothesize
a complete reversal from ‘subsistence’ to ‘secular’
world view. But nevertheless there is undisputable
evidence of changing social practices and values
in the years after resettlement’ [Diaw & SchmidtKallert, 1990, p.163].

These changes could also be attributed to spreading Christian beliefs, the growing access to technology and increasing globalization and spread of
individualistic, Western lifestyles, not necessarily
related to the VRP.
Nevertheless, it is noted that the extended family
system has survived all challenges by modernization. ‘It is one traditional institution which
continues to be a reference point in everybody’s life.
The Western style lay-out plan for the town and the
core house system – though intended as a deliberate attempt at social engineering - have brought
about hardships, but the extended family system
has not collapsed altogether. It has found a new
physical expression in the form of multiple dwelling
households [Diaw & Schmidt-Kallert, 1990, p.165].
Basically, the everyday life of the people in the
resettlements did not change much; the towns did
not become centers of modernization amidst rural
poverty as was once envisaged.
unsuccessful agricultural
modernisation
The attempt to modernize and mechanize the settlers’ agriculture failed and ‘many settlers were left
without a reasonable means of livelihood’ [Diaw &
Schmidt-Kallert, 1990, p.215]. ‘The concept of turning the resettlements into ‘bridgeheads’ of modernization admits rural development has failed. They
are part of their under-developed surrounding. Low
level of agricultural technology, low productivity,
marketing problems, problems with access to basic
services like clean drinking water or health care - all
these problems are common to both resettlement
townships and the surrounding indigenous settlement. Thus, the future of the resettlements must
be seen in the context of the district in which they
are a part, and would be dependent on the space
economy of the region – their location, central functions and services, transport network and accessibility’ [Diaw & Schmidt-Kallert, 1990, p.218].
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uneven spatial development
The current development of the areas around the
Volta Lake remains problematic. In Ghana development is geographically uneven distributed. In
line with colonial development policy, growing from
the coast land inward, the focus has remained on
the historically profitable zones. Within the ‘golden
triangle’ Accra - Takoradi – Kumasi income is
created for the developing country. Accra and
Kumasi are also the two major urban centers,
accounting for 1.6 and 1.5 million inhabitants
respectively. The more Northern located regions
are still less developed and have less inhabitants
as a consequence of their unfavorable climate
[influenced by the semi-arid Sahel].
insufficient production
Food production also remains a problem. Ghana
is, like many other Sub-Saharan African nations, a
net food importer. This means that more food is
imported into the country to feed the population
than there is produced for their own inhabitants or a
possible surplus for export. The reasons are many
and complex, dealing with the national and global
food market, production prices and subsidies. One
of the direct consequences is [agricultural] unemployment and the decline of market-oriented
production, because for some farmers production
is longer profitable. Production shrinks, because
the competition with cheap markets in India, Brazil
etc. cannot be matched. When international prices
rise, or local harvests fail, this could lead to
scarcity.
from national scheme to local
planning
From a national perspective, the development of
the areas around the Volta Lake is not at the center
of attention. As a result of the change in policy of
the Volta River Authority, sectoral departments of
region and district assemblies became responsible
for land bordering the Volta Lake and the resettlements in the area under their jurisdiction. This
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results in a policy that does not differ from non-VRP
affected environments, settlements and
communities. There is no longer a grant scheme,
or vision, focused on utilizing the potentials that are
created by the Lake.

conclusion: divergent systems
Because of its development path through history,
Ghana has different systems within the political /
economical / cultural sub-systems which are
diverging from each other. Within the political subsystem for example, there are different paths; next
to the official governmental rule, implemented by
the Colonial forces, an indigenous form of politics
in the form of chiefs and traditional councils still
remains and plays a vital role in society and district
assemblies.
Despite this divergent state in the sub-systems,
they are all closely related to each other and
inter-dependant. The connection and/or friction
between the different layers varies with local
variables, not only on a national or regional scale,
but also within a region or city in different layers of
society. In general it could be stated that the divergence or convergence of a subsystem is linked to
the type and progress of development; in the city
for example, individualism plays a larger role than
in the rural areas.
Spatially, these systems can both be physically
separated as well as overlapping. Especially the
connections and edges of systems, like roads, are
places where different systems join or collide.
The development of the VRP in the light of these
divergent systems also [partially] explains why the
resettlement was not so successful. The politicaleconomic system of the government, in which
people were expected to move to the resettlements, did not match with the traditional occupation and the cultural habits of the inhabitants and
the new spatial economic opportunities created by
the lake.
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Fig. 4.5 Development of the different systems that now co-exist within Ghana.
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EXPLoRING THE RIPARIAN LANDSCAPE

 site analysis



In this chapter, a landscape analysis is made of the
forces that shape the riparian landscape around
the Volta Lake. The 5300 km long lakeside is not
homogeneous: although it entails the landscape
that is influenced by the lake, the site-specific
dynamics, characteristics and environmental
conditions give each area a more or less unique
character.
Two different sites are used as detailed case
studies: Kpando-Torkor and Kete-Krachi [the choice
for these sites is explained in chapter 2, methodology]. An understanding of the interaction of the
inhabitants with their environment is gained by
studying production, accessibility and waste systems within the landscape and their spatial expression. The possible effect of climate change is also
discussed. The impact, development problems and
potentials in and around these two settlements are
identified.
In Ghana, as in many other developing countries,
there is a lack of theoretical foundation concerning
landscape-architecture.
In the extension of the theoretical framework, a reflection is made on landscape-planning principles
as seen in the field and from the lessons learned
during the analysis process in the context of the
theoretical starting notions [chapter 2].
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the volta basin
The Volta Lake is part of a larger water system;
the Volta River Basin, which has an estimated
surface area of about 400.000 km2. ‘The Volta
basin is spread over six West African countries
[43% in Burkina Faso, 42% in Ghana, and 15%
in Togo, Benin, Cote d’Ivoire and Mali]’ [Barry,
2005, p.11]. The water that is captured in the
basin, feeds the three main rivers [Black Volta,
White Volta and the Oti] and finally the water is
collected into the Volta Lake. The water level
in the lake is influenced by the rainfall in the
entire Volta basin.

Niger

Burkino Faso

The reservoir of the Volta Lake ‘has a surface
area of about 8,500 km2, an average depth of
about 18.8m and a shoreline of about 5,500
km. The deepest portions of the lake are about
90m. The total volume of water in the reservoir
at full supply level [about 84.73m] is approximately 150 billion m3’ [Barry, 2005, p.11].
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Fig. 5.1.1 The Volta Basin stretches out over several countries. The rainwater is collected in the
rivers and distributed to the Volta Lake.
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Table. 5.1.1 The water level in the Volta Lake fluctuates throughout the year, creating a drawdown zone.
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seasonal fluctuating water level
During the year the areas surrounding the Volta
River Basin have a dry and a wet season. This
implies that sometimes the water level in the lake
rises, and sometimes the level is receding. As a
consequence, the border of the water is not a static
line. The water level in the lake is at its highest
during the dry season, and slowly recedes during
the wet season. This is caused by the delay of the
flow of the water. During the wet season, the rainwater slowly collects into the river system. By the
time it starts to fill up the reservoir, the dry season is
already starting. The duration of the flooded phase
is starting around half of September and ending
half of February, with a peak in OctoberNovember.

drawdown zone
The fluctuations in the water level create a drawdown zone, which is a strip of land around the lake,
that is sometimes exposed and sometimes submerged [comparable to the littoral zone in the case
of a river]. The drawdown area has been defined as
‘all the land bordering the Volta Lake, which
alternately flooded and then exposed as a result of
the seasonal fluctuations in the level of water in the
lake. [Amatekpor, 1970; see also Ahn, 1970 in Tsikata, 2006, note 28, p.151] The seasonal rise and
fall in the lake is about 2.0-6.0m depending on the
precipitation during the year. [Barry, 2005, p.11].

drawdown zone

120 m

This is more clearly shown in a scheme, which
compares the fluctuations in water level to the
different months, over a range of 20 years [White
lines are waterlevels over the past 20 years,
orange line is the average] The average water
level is roughly 78m/257ft at low level and around
82 m/269ft at high level.During extreme weather
circumstances however, the water can sometimes
reach a height approaching the 280ft contour line.
This means that the 280ft contour line is not only
important to regulate the protection of the lake
shores, but it is also the line that indicates the maximum water level at weather extremes. Meaning
that all people living below the 280ft contour line
are at a certain risk of being flooded.
In 1970, the size of the drawdown was estimated at
211.000 acres [85.445 hectares] assuming a
ten-foot fall in the water level in the lake between
seasons’ [Amatekpor in Tsikata, 2006, note 28,
p.151]. More recently, this number grew; ‘The
areas covered by seasonal fluctuations are about
100,000 ha’ [Barry, 2005, p.11], possibly due to
larger fluctuations. The surface of the submerged
land can be wide or narrow, related to the topography of the landscape.
The importance of the drawdown zone for agriculture is significant [Ahn in Tsikata, 2006, note 28,
p.151]. Because the zone is temporary submergence, valuable nutrients are deposited by the
water, making the soil in the zone very fertile.

Fig. 5.1.2 When the Lake water recedes, a strip of land along the shore is exposed; the drawdown zone.
[photo Roosen, May 2008]
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Table. 5.1.2 Within the rainfall pattern there is a rainy season, which co-insides with the exposure
of the drawdown zone.
wind
direction
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agro-ecological zones
After the creation of the dam the micro climate
changed. Effects were noticeable on humidity, rainfall and temperature [Abass, 2003, p.185]. Ghana is
divided into different agro- ecological zones which
are ‘smaller units, with similar
characteristics related to land suitability, potential
production and environmental impact’. An agroecological zone is ‘defined in terms of climate,
landform and soils, and/or land cover, and having
a specific range of potentials and constraints for
land use’ [FAO, 1996].
‘Vegetation types in Ghana are generally influenced
by precipitation patterns rather than soils’ [CSRD,
2007, p.27-28].
The Volta Region has two rainy seasons. The
major one occurs from April to July and the minor
one from September to November. There is one
long dry season from October to April and a rainy
season from April to October.
The area is influenced by the South-West
monsoon winds from the direction of the South
Atlantic Oceans and the dry harmattan wind c
oming from the Sahara desert. The mean annual
temperature is about 27C whereas the daily mean
ranges from 22C to 33C. The months of February/
March [dry season] are generally the hottest while
July and August are relatively the coolest
[Seloame, 2008, p.3].
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The two sites are located in different agroecological zone. The differences between the sites
are explained shortly below.
Kpando [1]
The Kpando district is located in the agroecological zone which consists of a mix of guinea
240-269 days
savannah woodland
and [semi] Deciduous forest
[Seloame, 2008, p.4].
The vegetation of the savannah woodland contains
short, deciduous fire resistant tree species such as
the neem tree and fan palms, usually scattered,
and a ground flora composed of different species
of grass of varying heights, within the LophiraBuytyrespermum association. [Asiamah, 1976 in
Diaw & Schmidt-Kallert, 1990, p.181]
The semi deciduous forests lay on the slopes of
the Akwapim - Togo - Atakpame ranges and in high
daysLake and Dayi river are the
forest zones.270-299
The Volta
major water bodies that drain the district.
In the project area the average annual rainfall ranges from 900mm to 1,300mm with about 80% falling
during the major season. The length of the growing period is about 270-299 days [per year] [FAO,
2000]
Food crops such as maize, yam, rice, plantain and
other vegetable especially garden eggs and okro
are grown intensively in the Kpando district. Some
non traditional export crops like mango, pawpaw,
pineapple and vegetable such as okro and garden
eggs are grown on a larger scale for export
[Seloame, 2008, p.14].

40 KM

[1]

0

10

20

[2]

Kete Krachi [2]
The Krachi-West district lies in the transitional
zone, with guinea savannah to the north and the
forest to the south. About 80% of the district lies in
the savannah grassland and becomes more open
towards the north. The forests are found along
the lake streams and rivers and foothills [OppongAnane, 2001, in Dinar et. al., 2008, p.29].
The average annual rainfall pattern ranges from
970.5m to 2434.2mm. [Krachi West District
Assembly, 2006, p.2] with about 80% falling during
the major season. The length of the growing period
is about 240-269 days [per year] [FAO, 2000].
Farmers in the Krachi-West district mainly produce
yam. Other crops cultivated on large scale in the
district include cassava, maize, rice, beans and
groundnuts [Krachi West District Assembly, 2006,
p.4].
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Fig. 5.1.3 The two sites are in different AgroEcological zones
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1960’s

1m
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Fig. 5.1.4 Within 40+ years, the soil is severely eroded, leaving the foundations of the buildings bare.
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erosion
The undulating topography combined with heavy
rainfall in the Volta Region creates a large potential
for erosion. ‘There are considerable hazards in
exposing soil to the type of rainfall that does the
harm; it is the intensity of precipitation. This is the
biggest single problem’ [Chambers, 1970, p.214].
When it rains ‘water comes down with high speed
and cuts down in the ground. The erosion in this
area is the highest in the country’ [Kpando District
Assembly, 2008].
The concern of siltation of the Volta Lake is why the
VRA restricts all activities below the 280 ft contour
line. Minimising erosion means preventing the
Dam from getting blocked. However, despite the
regulations, the land continues to degrade under
uncontrolled human activities. The consequences
of these activities are not only negatively influencing the Volta Lake and the Akosombo Dam, but
the direct environment of the people as well. ´Increasing human activities that cause soil erosion
[e.g. overgrazing, burning and charcoal production]
could result in increasing sedimentation, and thus
contribute to a cumulative loss of water storage capacity in the lake´ [CSRD, 2007, p.39]. When soil
erosion intensifies, due to the destruction of
vegetation cover, leaving the land exposed and the
resultant erosive power of wind and rain, the soil
quality and natural resource productivity become
impaired, and farm productivity decreases. ‘It
includes both the degradation of soils through
erosion and the loss of structure and fertility, and
the degradation of vegetation through deforestation and overuse.’ [Abass, 2003, p.226]

Exploitation of the forest resources also plays a
role in the degradation of the environment. The
forest and savannah woodlands of Ghana have
large varieties of commercial timber species and
household species. Population pressure increase
the demand in the urban and rural areas for timber
and firewood. All these demands lead to the
cutting of trees, without them being replaced
[Abass, 2003, p.226].
In Kpando-Torkor the erosion is classified as very
severe, which implicates a ‘predominant erosion
hazard is with moderate to very severe sheet and
gully erosion’.
In Krachi-West district the predominant erosion
hazard is not as bad as in Kpando district, but still
suffers from ‘a combination of moderate to severe
sheet and gully erosion [CSIR, 1971]’.
Within the villages, the poor nature of drains has
exposed communities to severe erosion resulting
in rills and gullies and exposed foundation of buildings [TCPD, 2008, p.18].
To halt soil impoverishment, conservation
measures are necessary. ‘The soils .. are easily
eroded so that appropriate anti-erosion measures
are required to be adopted at all times’ [Diaw &
Schmidt-Kallert, 1990, p.188]
However, not much is done by the government or
the inhabitants to prevent soil erosion. Planners try
to encourage to grow grass species with large root
systems, and legumes to enrich the soil, but this is
not happening [Kpando District Assembly, 2008].

One of the main causes of environmental
degradation is poor farming methods. ‘The
traditional methods of farming happens through
slashing and burning after a land is cleared. This
clearly affects the environment. It causes siltation
of the lake, because there is a lot of debris coming
down’ [Kpando District Assembly, 2008].
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Traditional farming
Agriculture plays an important role in the socioeconomic development of Ghana. It employs about
60% of the Ghanaian work force, making it the bedrock of the economy. [Ghana Districts, 2006]
Before the Dam, most of the people living in the
Volta Region were dependant on the agricultural
sector. The Preparatory commission estimated
that about 90% of the adult inhabitants of the area
to be flooded looked to agriculture as their main
source of income [Preparatory Commission, vol. II,
1956, p.81].
Traditionally, farmers use the slash-and-burn and
the bush-fallow system. The bush fallowing system,
an extensive type of shifting cultivation, is a system
of rotation of fields or of crop and bush. The farmer
has a limited plot of land for cultivation, which he
divides into farm plots which he uses in rotation.
The vegetation is cut down and burnt, except for
some of the big trees which are left standing and
the small trees which are cut down to stumps of
two or three feet high. Sowing begins with the first
rains. A positive result of the bush fallowing is that
rotation of land creates the possibility for the crops
to use the plant food that accumulates in the soil
as a result of the decay of leaves and twigs from
the vegetation. A big disadvantage of this system
is however, that because of the high pressure on
the land, the land often does not get the required
period of rest [Abass, 2003, p.103]

Fig. 5.1.6 People still use traditional methods of farming.
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Modernization
But with the VRP and the generation of hydropower at the Akosombo dam, also came the plan
for agricultural modernisation. ‘The Nkrumah
government saw resettlement as a lever to initiate
modern structures in some remote parts of rural
Ghana. ‘Modernization’ was the catch-word, and
that was conceived as a comprehensive transformation of the economy and the society.
Resettlement was geared towards ‘modern’ agricultural techniques’ [Diaw & Schmidt-Kallert, 1990,
p.163]. The agricultural modernization was focused
on efficiency, with the help of mechanisation. The
‘wasteful’ system of shifting cultivation ‘was to be
replaced in the future settlement with a more
‘efficient’ one’ [Diaw & Schmidt-Kallert, 1990, p.64].
The government wanted to shift from traditional
‘peasant’ farming to modern agricultural production
methods, and create a class of modern, commercial farmers. The Ministry of Agriculture perceived
the Volta Resettlement Program as an opportunity
to introduce large-scale, settled agriculture. They
organized the farmers into cooperatives for modern
farming using tractors, improved seeds and crop
rotation methods. Indeed the Volta River Agricultural Resettlement Unit provided various crop
combinations for ‘crop rotation’ on mechanized
land both on savannah and forest lands, specifying
the expected yields/acre of the various crops [Volta
River Authority, 1967, p.50-52 and Annex IV].
At the resettlements, to every family with a core
house a cleared 3 acre plot to farm was promised.
But for many farmers, this was problematic, since
it could not sustain the traditional farming system.
‘For people who had become used to vast expanse
of cultivable land were shifting cultivation was the
rule rather than the exception, the shift to a 3-acre,
permanent piece of land was a drastic change’
[Diaw & Schmidt-Kallert, 1990, p.39]. For them, it
was a consolation that a tractor was available to
relieve the burdens of cutlass and hoe. But some of
the resettlers did not even receive land to farm,

since there was not enough agricultural land available for the entire resettled population.
unsuccessful modernization scheme
‘.. it was clear long before 1970, that the attempt to
mechanize the settlers’ agriculture had failed and
that the settlers were without a reasonable means
of livelihood’ [Volta River Authority, 1970, p.11].
The towns did not become centers of modernization, of modern agriculture and modern lifestyles
amidst rural poverty as planners and politicians
had once envisaged. The mechanized agriculture
soon began to break down.
According to Diaw and Schmidt-Kallert, this had
three dominant reasons;
- ‘Firstly, a program to introduce modern agri
culture in the farm of every settler at once was
much too ambitious and unrealistic. Perhaps
there should have been a more cautions and
experimental approach in that initially only a few
people should have participated in pilot projects.
Besides, the farmers of the new town were intro
duced to new farming machinery, the technology
of which was beyond their knowledge as far as
management, maintenance and affordability
were concerned’.
- ‘Secondly, there were constant breakdowns of
the agricultural machinery. .. Barely 2 years after
resettlement, the VRA transferred the machinery
to the Volta River Authority Unit of the Ministry of
Agriculture which sold most of the clearing
equipment’.
- ‘A third important reason for the failure of
mechanized agriculture [..] was the coup d’état
that ousted the Nkrumah regime in 1966 and
the shift in development policy which followed his
overthrown. The new leaders favored private,
small-scale ‘peasant’ agriculture rather than
large-scale state ‘resettlement’ farms which were
based on mass organization of farmers. [..]
Under the circumstances, institutional support for
the program was withdrawn: the collapse of the

mechanized agriculture was imminent. [Diaw &
Schmidt-Kallert, 1990, p.90]. The VRA now
emphasized the traditional agricultural systems
as a planning strategy, which also tried to protect
the landscape against environmental degradation.
‘Sheepish land was to carry tree crops, and flat and
gently sloping land could safely go under arable
farming, providing soil conservation precautions
were undertaken. In the forest areas of the south
and east such crops as oil palm, citrus, avocado
and mango could safely be planted on the slopes.
On the flat land, mechanized arable cultivation was
to be introduced for the crops the people themselves normally grew, mainly maize, groundnuts,
tobacco, sweet potato, cocoyams, yams, cassava
and local vegetables’ [Chambers, 1970, p. 208].
maintaining traditional practices
Today, everyday life has changed fairly little.
Farmers continue to use their traditional farming
system, in which land rotation is still the system
most commonly used. Crop rotation is hardly
practiced. Since the tractors became defunct,
cutlass, aces and hoe are once again the most
commonly used tools. The agricultural productivity is relatively low, because of the outdated technologies. The farmers continued to grow the same
crops as before resettlement.
The social aspect of farming has changed. ‘The
practice of mutual assistance in clearing and planting the farms has ceased. Today everybody works
on his own farm; only husband and wife help each
other on their respective farms’ [Diaw & SchmidtKallert, 1990, p.164]. Hired labor also became
more common.
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PRoDUCTIVE zoNES
Two categories of land can be differentiated:
Tonu nyigba:
land immediately around the lake,
used for settlements and drawdown agriculture.
Kpodzi nyingba:
land more or less distant from the lake,
largely acquired as farmland by migrants.
This division implies the relation of the migrant
settler communities towards the land [Tsikata,
2006, p.308-309].
In respect to agricultural production, the difference
in water and nutrient availability is very important.
The variation could be characterised as follows:
Tonu nyigba:
Drawdown agriculture. High nutrient availability,
in close proximity to the water.
Kpodzi nyingba:
Rain-fed agriculture. Depleted soils,
depending on water from rainfall.
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The two agricultural production zones in the
riparian landscape at Kete-Krachi and KpandoTorkor are shown in the two maps.

Fig. 5.1.7a The riparian landscape around Kpando Torkor, divided in production
zones.
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Fig. 5.1.7b The riparian landscape around Kpando Torkor, divided in production
zones.
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fishery
From a historical perspective, the migrant livelihood in the riparian zone around the Volta Lake
was based on fisheries. Quickly after the creation
of the lake, fishing communities that before the
Dam migrated along the river Volta, settled along
the lakeshore. Some of them accepted a house but
returned to the lake, while others were not
resettled by the VRA to a resettlement township at
all.

Fig. 5.1.8 The growth of the fish population in the Volta Lake attracted people to the Lakeside. The fish
stock is however declining.
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‘Soon after resettlement, settlers who were fisherman, and those who were partly fisherman and
partly farmers tried to concentrate on fishing. These
people, while maintaining their ‘core’ houses in the
new town, drifted back to ‘camp’ at the lake shore
to concentrate on fishing. The fishermen were not
disappointed: fish represented an ‘early dividend
from the rising lake’. Some of the camps were to
grow in later years to become prominent fish centers’ [Diaw & Schmidt-Kallert, 1990, p.85].
Only few of the indigenous people of the area
started fishing. This probably is due to the fact that
people in the district were farmers before the
formation of the lake and as such they did not
want to abandon their traditional farming practices.
About 75% of the fishermen in the district comes
from other areas of the county [Krachi West District
Assembly, 2006, p.33-34]. ‘The earliest Tongu
migrants .. did not farm. Instead, they concentrated
on fishing, the processing of and trading in fish, for
between three to five year of establishing migrants
villages. [In the early 1970s] They exchanged fish
for foodstuffs with their hosts until their
experiences of periodic food shortages and supply
uncertainties’. After the initial boom in fish
population, the fish stock started to decline from the
‘80s. The catch became less and less reliable. The
Tongu Ewe fishermen responded to the lack of fish
by intensifying their involvement in farming. This
meant the adoption of drawdown agriculture along
the lake. ‘Soon, Tongu migrants became largely
self-sufficient in food crops .. and in time, farming
replaced fishing as an anchor livelihood activity for
many of them. More recently, in addition to farming,
some Tongu Ewe migrants ‘took up animal rearing.
Their animals, which included cattle, sheep and
goats, proved a useful replacement for fish’. The
fisherman families that decided to spread their livelihood resources were more secure of a source of
income and food. ‘Those who remained in serious
fishing had to move to more distant settlements
across the lake’ [Tsikata, 2006, p.330-331].

drawdown agriculture
productive potential in the drawdown
zone
Utilization of the drawdown zone is called drawdown agriculture; lands near the lakeshore are
claimed during periods when waters of the lake
recede and expose a previously inundated area.
This land potentially provides good quality farmland for the cultivation of a variety of food crops and
vegetables. The soil is very fertile, because during
inundation, silt with valuable nutrients is deposited
on the drawdown land. ‘Drawdown agriculture
refers to farming along the littoral zone of the lake
which gets seasonally inundated and becomes
exposed again as the waters recede during the
dry season. It is claimed that the moisture retained
in the soil after inundation helps to produce crop
yields much higher than those of the upland
areas’ [Tsangarakis, 1975; Richardson, 1970;
Nkum, 1988 in Diaw & Schmidt-Kallert, 1990, p.96]
In addition to that, there is always water in proximity of the farmland, which can be used by the people
to irrigate by hand [Interview Osramani – personal
communication].
Soon after their settlement, the fisherman
discovered the agricultural potential of the drawdown zone. ‘By 1968 the Tongu had begun to tap
the potential of market gardening irrigation on the
land seasonally exposed by the draw-down of the
lake’. And they were not the only ones that had
seen or heard about the new opportunities.
Others [mainly farmers] were attracted in their
search for farmland ‘…particularly from the eastern
shore of the lake across to the Afram Plains, and
from the settlements north of Kete Krachi across
the Oti arm of the lake to land near the new northsouth trunk road which gave access to the markets
of the south’ [Chambers, 1970, p. 244].
Fig. 5.1.9 Even though the VRA banned drawdown agriculture, it s still practised on a subsistence level,
profiting from the nutrient rich soil. [photo Roosen, May 2008]
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land use conflicts
The lakeside settlers mainly made use of the land
below the 280ft contour line, which was officially
owned by the VRA, but the local communities never
got compensation and continued to see it as theirs.
The involvement of the settlers in agriculture, who
were accepted by their host communities as fisherman, caused tension and conflict.
Farmers originating from the area also wanted to
benefit from the new opportunities. ‘As early as in
1968, there was a disagreement between
residents and a chief when the latter demanded
rent for lakeside farmlands and the migrants
refused to pay. The chief then threatened to
prevent them from farming on land on higher ground
if they would not pay rent on lakeside farms. In one
incident, farms were destroyed at the behest of the
chief who was arguing that the stool had not been
compensated for any government acquisition and,
therefore, remained the true owner of the land’. By
the end of the 1960s, as the fish stock further declined, the involvement of the fisherman in agriculture grew.
This gave rise to more conflict; ‘land became the
single most important issue in migrant – local host
relations. This was because the introduction and
expansion of farming meant that additional farmlands had to be acquired from local communities to
supplement drawdown agriculture, which had been
on land owned by the VRA. In becoming farmers,
Tongu Ewe migrants became vulnerable to local
conflicts in land relations’ [Tsikata, 2006, p.308309].
stimulating drawdown agriculture
The VRA, representing the national government,
first tolerated the drawdown agriculture. ‘The VRA
allowed lakeside settlers to make use of the land
below the 280ft contour line. But they made it clear
that ‘it would retrieve the land whenever the need
arose’. However, migrants did not expect this to
ever happen [Tsikata, 2006, p.317]. It is even
suggested that the VRA stimulated drawdown
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agriculture, to increase food security. ‘Initially, farmers in the flat areas adjoining the lake were taught
methods to farm the land exposed in the drawdown areas by the fluctuations in the water level’
[UN Symposium, 2004, p.17].
from rain-fed to drawdown
agriculture
The research of Diaw and Schmidt-Kallert from
1990, rapports extensively of drawdown agriculture, mainly for the cultivation of tomatoes at
farms along the southern shores of the Afram lake.
They observed ‘a shift away from rain-fed agriculture to drawdown farming. Drawdown farming
was introduced in the Afram area of the Volta Lake
in the early 1970s, when the failure of the agricultural mechanization program had become
apparent’ [Diaw & Schmidt-Kallert, 1990, p.144145]. Initially, this type of farming started on individual basis. ‘Some well-to-do farmers purchased
small Tomos irrigation machines for use. When the
idea caught on, a petition was sent to the VRA for
occupation licenses for drawdown land. Each family was given temporary occupation of an area of
lakeshore land’. [Interview C 120, E.T.K. Tekpetey
at Mpam, in Diaw & Schmidt-Kallert, 1990, p.96]
The problems with rain-fed agriculture continued to
increase. ´With output levels continuously declining
in the past 5 years due to ecological destruction,
the hope for successful farming is moving farther
and farther away from rain-fed to drawdown,
irrigation agriculture´. So ‘drawdown agriculture
was given vigorous attention by 1973’ [Nkum, 1988
in Diaw & Schmidt-Kallert, 1990, p.108].
co-operatives
‘In 1974, the Volta Lake research and development
project started the Mpam irrigation project on a trial
basis. The formal start of irrigation farming was in
1977 when 24 farmers participated on experimental basis. This project, however, was discontinued
in the early 1980s [Nkum, 1988, in Diaw & SchmidtKallert, 1990, p.108].

Presently Mpam has four farming cooperatives
which are all taking advantage of drawdown land to
increase production. .. The main objective of these
co-operatives is to assist members to improve their
production levels through irrigation agriculture.
Currently about 80% of the farming households
in Mpam belong to one co-operative or the other’
[Diaw & Schmidt-Kallert, 1990, p.108].
Striking is that some of the communities have organized themselves into co-operative groups; land
was obtained from a regional agricultural officer,
free of charge. Plots are allocated to individual
farming households by the society, with an average
size of 0.5 acre per farmer. The co-operative supply inputs-seeds, fertilizer, chemicals and machinery for land preparation and pumping of water. For
ploughing the land, a tractor charges 200 Cedis,
while half a kilo of tomato seeds costs 4000 Cedis.
Inputs can be bought outside the society. The
society supplies inputs on credit, and at the end
of the season each farmer’s production costs is
deducted from returns. Tomato are the main crop
cultivated in drawdown agriculture, usually interspersed and/or rotated with maize, groundnuts and
beans. Because tomato is a highly perishable item,
it needs to be disposed of as early as possible. The
co-operative societies did not take over the marketing of the farmers’ produce ‘even though initially
there were strong commitments to this’. [Diaw &
Schmidt-Kallert, 1990, p.109-110].
According to the research, the co-operative form
of drawdown agriculture had many benefits. ‘[..]
respondents agree that drawdown agriculture has
been economically and socially beneficial to the
local economy. Over the past 6 to 7 years there
has been substantial cash income to residents,
local employment has been expanded and farmers
have had a little bit more access to farmlands. For
example King [1988] estimates that over 57% of
the farmers earned over 50,000 Cedis from tomatoes alone out of which 38% earned over 70,000
Cedis [King, 1988, p.90].

It could even be said that as a result of the irrigation
program, there has been net in-migration to the resettlement town’. But it was not all positive. ‘Some
of the respondents mentioned problems with inadequate and irregular supply of inputs, especially
pipes and sprinklers, fertilizer, seeds and insecticides. They also mentioned inadequate land and
sometimes low and fluctuating prices for their
produce.
All these problems notwithstanding the farmers’
own assessment of pre- and post-irrigation farming
in Mpam indicate the great potential which they see
as inherent to drawdown agriculture. One respondent even speaks of the history of irrigation farming as something which ‘came from god’ [Diaw &
Schmidt-Kallert, 1990, p.110]. It became common
for farmers to own and work on two farms to spread
the risks of a failed harvest. ‘Currently, a large
majority of the people have two farms – one rainfed farm and the other co-operative irrigation farm
on drawdown land along the lakeshores’ [Diaw &
Schmidt-Kallert, 1990, p.107]. In times of drought,
the drawdown lands were farmed, and during the
rainy seasons, the farmers went back to their plots
allocated by the VRA to try and see if these plots
still have some value left in them.
ban on drawdown agriculture
All these developments came to an abrupt halt. The
‘excessive tree cutting for fish smoking and farming
led to erosion especially in the steeper
areas’ [UN Symposium, 2004, p.17]. So in the mid90s, the VRA instituted a ban on lakeside farming
on the hillsides and selected drawdown parts of the
lake, as a direct result of a major landslide in the
gorge of the Akosombo Dam in 1996 [Tsikata, 2006,
p.317]. The VRA issued a policy of afforestation, to
prevent further erosion, landslides and the siltation
of the lake and created a tree-planting program to
stimulate water and soil conservation and protect
the watershed area. A study from 1998, commissioned by the VRA, recommended amongst other

things ‘the prohibition, restriction, protection or
reservation of all communities within 1.5 kilometers
of the lakeshore, the degree of restriction depending on the environmental sensitivity of the area and
the actual level of degradation. Other recommendation were the extension of tree planting in the
gorge area to the entire protection zone and the
protection of reforested areas from bush fires’ [Tsikata, 2006, p.149].
Currently, the VRA’s position is that agriculture and
other land use activities around the Volta Lake and
the Volta’s tributaries contribute to the sedimentation of the lake, ultimately affecting the power
production capacity of the VRP. Such activities
include unplanned human settlement along the
lake, farming on high slopes, land clearing
practices and the cutting down of trees for firewood
and charcoal [VRA, undated, Yeboah, 1999; see
also Amatekpor, 1999 in Tsikata, 2006, p.148]. All
this resulted in the restriction of all activities below
the 280ft contour zone, all around the lake.
‘No process of consultation and negotiation took
place over this change in policy. Instead instructions were handed down to the lakeside communities and some public education was undertaken by
the VRA. Subsequently, forestry employees were
mandated to destroy the farms of persons who
persisted in farming on the hills and the drawdown
area’ [Tsikata, 2006, p.151].
The decision to ban drawdown agriculture continues to be a source of worry in the lakeside
communities affected by the ban, because it
seriously affects their food security. ‘Much of the
unhappiness about the drawdown farming ban was
driven by fears about its impact on livelihoods. The
special qualities of drawdown land, coupled with
past and present troubles with the landowners
created a sense of unease about the prospect of
sole dependence on rain fed farmlands. Some
respondents spoke about the prospects of hunger
and starvation’ [Tsikata, 2006, p.318].

informal drawdown agriculture
So despite the ban, drawdown agriculture is still
practised on small plots, because of the major
advantages. The proximity of water and the natural
fertility are essential, since most of the farmers do
not have the means to buy [chemical] fertilizers to
enrich the fertility of the soil or invest in pumps.
Farms along the lake are typically small, the plot
size is ‘on average between 0.5 and 0.25 an acre’
[2000 – 1000 square kilometer]. But even though
the farms are small in size, they are ‘central to the
food security of farming households [Tsikata, 2006,
p.308]’. ‘The crops farmed at the edge of the lake
form the basis for the household’s food for several
months because they matured quickly. A few
people also grew non-staples such as sugarcane
on their lakeside farms. However, it are usually the
crops grown on higher ground which are sold.
Migrants planted annual crops because of land
insecurity, soil quality and food culture.’ [Tsikata,
2006, p.339].
Planting of the crops is timed such that harvesting
is done just before the waters of the lake start rising. ‘Land in the immediate vicinity of the lake was
planted in January and harvested in August and
September’ [Tsikata, 2006, p.338]. Traditional tools
such as the cutlass and hoe are commonly used.
According to Tsikata, the main crops grown on
drawdown land at the moment are ‘cassava and
okro and a small amount of rice. Sweet potato was
popular in the early days because it was fast yielding [3 months] but is now a minority crop’ [Tsikata,
2006, p.338]. But also maize is popular and tomatoes and other vegetable like peppers and garden
eggs.
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Fig. 5.1.10 Livestock takes advantages of the vegetation in the drawdown zone. Conflicts could rise with
the drawdown farmers. [Roosen, May 2008]

livestock
Part of the Krachi-West district lies within the
savannah belt and therefore, naturally supports
livestock. Large herds of cattle, sheep, goats, pigs
among others are found in these areas. [Krachi
West District Assembly, 2006, p.8]
The drawdown zone is extremely suitable as well
for livestock grazing/keeping; the cattle thrives on
the grass that is exposed after the drawdown.
In addition to the nomadic herds from the north that
migrate along the lakeshore, livestock kept by fisherman and farmers becomes more common; they
try to augment their livelihoods by animal-rearing.
‘Some Tongu Ewe migrants took up animal rearing. Their animals, .. proved a useful replacement
for fish’ [Tsikata, 2006, p.331].
However it takes a few years for the investment in
animals to start showing result and people did not
always have this time. Once that happened though,
the animals were a good way to build savings and
could also be eaten when there were fish shortages. [Tsikata, 2006, p.340]
Livestock keeping is common in the district as
about 80% of all household in the district keep one
or another type of livestock, usually in close
proximity of their house. In addition to the above
mentioned animals, they also keep chicken, ducks
and guinea fowls.
Animal-rearing could generate interpersonal
conflicts in predominantly crop farming settlements
[Tsikata, 2006, p.340]. Only a few livestock
owners keep their animals fenced. When the livestock is walking around freely, there is a risk of the
animals destroying the vegetation cover and the
crops of the farmers and compacting the soil, which
increases erosion.

Fig. 5.1.11 Nomadic tribes, rearing their livestock, settle in temporary camps at the
Lakeside.
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rain-fed agriculture
In the hinterland, [re-]settlers have always relayed
on rain-fed agriculture. But once settlements on the
Lakeside grew, drawdown farming was extended
to land further away from the Lake, establishing
rain-fed agriculture. ‘The expansion of farming
[after abandonment of the insecure fishing practices] marked the beginning of a shift to a more
sedentary and family oriented approach to livelihoods among Tongu communities. By the ‘80s, the
inclusion of fishing and farming in many livelihood
portfolios had been replaced by specialization in
farming across Tongu communities around the
Lake’ [Tsikata, 2006, p.330-331].

Rain-fed agriculture is however not very reliable.
Rainfall in the Volta Region is inadequate, unreliable and poorly distributed. ‘Informants
confirmed the need for two or three livelihood
activities especially because of the uncertainties of
rain-fed farming’ [Tsikata, 2006, p.333].
The soils in the area are classified as forest and
savanna ochrosols, which occur extensively within
the plains. ‘They are moderately well drained and
quite permeable, with a satisfactory moisture
holding capacity. The sandy loam texture and the
gently undulating relief of these soils combine to
make them attractive to agriculture’. They are
relatively fertile, because they are ‘moderately well
supplied with organic matter and plant
nutrients when first cleared of vegetation. However,
with repeated cultivation, they lose fertility rapidly
and this needs to be improved by the
application of farm yard manure and/or commercial
fertilizers’ [Asiamah 1976 in Diaw & SchmidtKallert, 1990, p.188]. But the soils have become
poor and lateritic, because of exhaustion, erosion
and weathering. Besides that farmers regularly
suffer post harvest losses.

Rain-fed agriculture can be categorized in extensive and intensive farming.
- Extensive farming exists of shifting cultivation and
bush fallowing, [also known as crop rotation]. The
ground used for these kind of systems are large
pieces, which are just large enough and do not
need to be cropped continuously.
- Intensive farming is generally practiced in areas
where there is a high population density and where
land is scarce. ‘The land required for this type of
farming is very small and the fallow period is short.
This system of intensive farming involves crop
rotation, mixed farming, irrigation farming’ [Abass,
2003, p.104].
Farmers in the Volta Region have farms with the
size less than one hectare to above 15 hectares.
This shows that there is an inequality in the distribution of farmlands. 50% of farmers have less than
6 hectares of farmland per household. The average farm holding is 2 hectares. Over the years, the
land has been continuously cultivated leading to
substantial decline in soil fertility. [Krachi West
district assembly, 2006, p.27] The length of the rainy
season determines the success of agricultural
activities, and is therefore of main importance for
the livelihood of the people. ‘Land on higher ground
is planted in April and May and harvested in
August and September in time for the second
farming season which started in October, with the
harvest in November and December. Crops were
farmed two times a year on higher grounds were
maize, groundnuts and beans. Cassava took a
year to mature on higher ground. Groundnuts and
maize were in some cases inter-planted with
cassava’. It are these crops, grown on higher
ground, which are usually grown for market
purposes. [Tsikata, 2006, p.338-339]

Fig. 5.1.12 Rain-fed agriculture is the main type of agriculture, but its reliance on rain makes the harvest
vulnerable.
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irrigated agriculture
Governmental irrigated
There were also very modest experiments in
irrigation agriculture in a few places such as
Kpando Torkor and the Afram Plains.
‘The Kpando Torkor irrigation project began
several years ago as a government project
complete with extension officers. There were about
150 [mostly men] at Kpando Torkor involved in
irrigation agriculture.

Fig. 5.1.13 Irrigated agriculture is sparsely practised, but could ensure year-round farming.
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[The project had started with over 100 acres with a
total of 104 farmers, 25 of them women, each allocated an acre of irrigated land. At the time of the
study, it had reduced to 25 acres] They had to work
from 6 am to 6 pm and this made other engagements difficult even though it was possible to hire
labor for various activities on terms which included
abusa i.e. 1/3 of the crop’ [Tsikata, 2006, p.339,
note 17].
Privately irrigated
‘A few farmers were supplementing government
efforts by private irrigation. Each of them had a
pumping machine, but they were sharing pipes.
One of them had irrigated enough land to allocate
small plots to between 20-30 people for 1/3 of their
proceeds as rent [TA, Kpando Torkor, in Tsikata,
2006, p.339]’
‘Irrigation allowed farmers two crops a year. In the
main season [the rainy season between March and
June], crops included okro, maize, cowpeas and
cassava grown on rain-fed land. In the dry season
[October to December], it was mostly okro on
irrigated plats and crops were harvested in March.
Farmers with irrigated plots used family and hired
labor for preparing the land, planting, doing some of
the weeding, spraying, moving the irrigation pipes
around and harvesting’ [Tsikata, 2006, p.339].
For farmers that own land in both the zones, farming is an all-year round activity, [Tsikata, 2006,
p.338] in which working on plots in one zone
alternate with the other, depending on the season.
In the other case, farming is seasonal and farmers
are unemployed during the dry season. ‘Several
of those involved in farming tried to maximize their
harvests by acquiring and cultivating different kinds
of land on various terms. Drawdown and rain-fed
land, privately irrigated and governmental irrigated
land where it existed, each contributed something
to the livelihood portfolio – food security, the
possibility of very high yields and good terms of
trade, among other things’ [Tsikata, 2006, p.340].

Modes of production
Different approaches to production are found in the
Volta Region. Market oriented production, for
example, with the objective of earning a cash
income, and subsistence production, to feed one’s
own family with staple food can be combined by the
same individual and within the same household.
In their research, Diaw and Schmidt-Kallert distinguished four layers of economic activities, which
make up a household’s ‘means of survival’. The
share of each mode of production varies from
household to household, from individual to individual and between males and females. All the four of
them – with varying shares- can be found in almost
every household:

- ‘Subsistence production to feed the family [The
common crops are yams, maize, groundnuts,
pepper and beans; in addition some small-scale
livestock-rearing, i.e. chicken, goats etc.]’.
- ‘Surplus production of the above food crops for
a market segment that could be termed the ‘lower
circuit’ of the economy. On this market staple-food
is exchanged for fish. Trading is done between
food producing farmers and Bator fishermen from
the makeshift fishing village on the lakeshore.
Trading is usually done by barter, no money is used
in the transaction. This is strictly localized circuit of
the economy which is in no way integrated into the
national economy’.
- ‘Surplus production on a commercial scale of
products like cassava and maize. These products
are sold through middlemen/-women who come to
the markets. The producer earns a cash income for
his sale, or in other words, his produce enters the
‘upper circuit economy’, i.e. the national economy
of the country’.
- ‘Cash remittances and gifts in kind from outmigrated family members [usually children or
grandchildren of the recipients]’ [Diaw & SchmidtKallert, 1990, p.154].
Spatial, there is no correlation between the allocation of the farm and the production mode; drawdown farming can be both market oriented as well
as production to use for home consumption.
There should be mixed farming, with a good mix of
commercial and subsistence crops. A monoculture would be highly undesirable, both from an
environmental as well as a livelihood perspective.
‘A strategy that relies on the commercial production of a single crop makes the farmers very
vulnerable to market forces’ [Diaw & SchmidtKallert, 1990, p.211]. Soil erosion is also enhanced
and the biodiversity in the landscape decreases.

Fig. 5.1.14 Informal markets spontaneously appear at strategic locations.
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Markets
Both Kpando as well as Krachi are important
regional trade centres.
Kpando’s good connection creates a trade zone
stretching far into its hinterland. For Krachi however, the troublesome connection makes it impossible to trade fresh products and fish.
The markets are usually held on open pieces of
ground, and it exists of sheds and stalls from which
the traders sell their products. The market ‘.. is
being visited on the appointed market day not only
by local traders but also by those from neighboring
villages’ [Chambers, 1970, p. 152-153].
The major markets in the Krachi-West district are
Borae, Kete-Krachi, Bidi, Dadoto, Anyinamae,
Ehiamankyene among other [Kete West District
Assembly, 2006, p.11]. 73.8% of the produce is
sold within the settlements and of this. 19% was
sold in the local markets, while only 7.6 % was sold
directly to traders. Out of the total sale, 21,5% of
the produce was sold within the district and 4.7%
was soled outside the district. [Kete West District
Assembly, 2006, p.38]

Fig. 5.1.15 People come from the entire region to formal markets, creating an
important tradenetwork.
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The produce coming from the land in the Kpando
district is sold at the major markets in Kpando,
Kpando, Anfoega and Vakpo.
A large part of the fish catch in the Kpando-District
is sold at the biggest fish market, located in Kpando
Torkor. Another, smaller fish market is located in
Gyamini. From far around the place people come
to buy or sell fish on these markets.
Most of the fishermen lack appropriate storage
facilities that would enable them to store their catch
and sell it at the appropriate times. ‘They complain
of lack of storage facilities, low rate of turnover, low
profit margins, spoilage, and poor catch in lean seasons’ [Kete West District Assembly, 2006, p.34].
The same problem goes for farmers that produce
highly perishable vegetables, like tomatoes, which
need to be disposed of as early as possible.
Bad access roads make it difficult to link farm
settlements to the marketing centre, and force
farmers to sell their produce directly to middlemen
for a relatively low price to avoid transport costs.
They, however, stand the risk of losing the perishable produce when buyers fail to arrive on time.
They can also take their chance and travel to the
markets themselves, but it is costly and difficult to
distribute the crops. Because of this, farmers and
fishermen suffer huge post-harvest losses. This
makes it difficult to trade production surplus to on a
larger scale. When there would be possibilities for
storage of products the economic situation of the
population can become much better. The trading
could be enlarged from a local scale towards a
regional and a national scale. To improve the
volume of trade within Ghana and maybe in the
future with other West African countries, people
should be encouraged to specialize in production.
With the creation of a strong trading network
people can create better possibilities to increase
their income.

conclusion productivity

- The first settlers were attracted to the Lakeside,
because of the potential the Lake offered for fishing.
- The agricultural practices increased when the potential of the nutrient rich soil in the drawdown zone
was recognised.
- The the restrictions of the VRA forced the practices into [small scale] informality.
- The majority of farmers depend on rain-fed agriculture, threatening food security.
- Irrigated farming can introduce year-round farming, improving food security
- Markets play an important role in the development
of commercial agriculture.
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water source of the area such as rivers and streams,
making water available in direct proximity of the
settlement. ‘The old settlements had been very
small hamlets of about 50 to 150 people. .. The
people were drinking from the Volta river’ [Diaw &
Schmidt-Kallert, 1990, p.168]. In addition to that
‘the locations that are suitable for living are chosen
because they are safe, an if necessary they could
be used for defensive purposes. They act as watersheds, have induced rainfall, and many times have
a cooler and more pleasant climate [the higher one
goes, the cooler it becomes]’ [Kabila Abass, 2003,
p.7]. ‘Later some of the settlements moved from
their original defensible sites to more exposed and
easily accessible sites’ [Abass, 2003, p.212].
There was no formal form of planning, ‘the distribution of settlements in the Plains has no formal hierarchy and as a result is weak interdependence of
functions’ [Department of planning, 1987, in Diaw
& Schmidt-Kallert, 1990, p.191].

Settlement related to topography
When the settlement pattern is laid over the topographical map, it shows that the pattern of settlements in the Volta Region is directly related to the
relief and the availability of water for domestic and
agricultural purposes. The settlements are mostly
located halfway a slope on levelled plateaus in
the landscape, frequently within the transition of
Riverine forests, which occur along the major

Settlement layout
Settlements were not structured in accordance to
a official plan. Traditionally the land was allocated
by the chief or headman, who would ‘either show
the new migrant where to build or ask him or her to
find a place and endorse their choice. If he identified place was someone else’s farming land or an
abandoned house, the person’s consent had to be
sought, but the headman had the final authority over where buildings were constructed. A place
given to a new settler eventually became a family compound as adult sons built their houses in
or around the same compound. This often resulted
in a pattern of settlement in which areas were informally designated as the compound of a family
or the quarter of a linguistic group’ [Tsikata, 2006,
p.285].
Fisherman used to build temporary settlements
along the river, migrating in accordance with the
seasons. They were completely depending on their
canoes.
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Fig. 5.2.1 Before the creation of the Volta Lake,
the naturally evolved infrastructure unlocked the
region. In this network, Kpando and Kete Krachi
were important market centralities.
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Fig. 5.2.2 The creation of the Volta Lake disrupted
this network, disconnecting a large part of the
Volta Region. Especially Kete Krachi became
isolated on the tip of a peninsula.

Road as structuring element
The original road system in the Volta Region generally runs parallel to the hills, and usually follows
the safest, most accessible topographic lines in the
landscape. Connections are made through the valleys.
One of the main structural elements in the settlement is the road, especially when access becomes
more important. This is shown by the settlement
patterns. ‘Some nucleated rural settlements lie at
road junctions with the houses radiating out from
the centre along the roads’ [Abass, 2003, p.7778].
In the rural circumstances of Ghana, it is always
desirable to attach a settlement to a through road
[Chambers, 1970, p. 152-153]. Good transportation
possibilities are very important, because it can influence development of a settlement and stimulates
the development of agriculture. Road infrastructure
provides facilities for passenger traffic, facilitates
trade, promotes import and export as well as distribution of locally produced and imported commodities, and it promotes the development of tourism.
Disconnection of the Volta Region
The formation of the Volta Lake had a disruptive
effect on road communications. Major roads connecting Kpando and Kete Krachi with the western
part of Ghana were severed and interrupted. ‘Some
of the towns which were formerly of greater importance or size declined because the trade routes on
which they lay fall into disuse after new competing
trade routes emerged which did not pass through
the new towns’ [Abass, 2003, p.214]. During the
Volta River Project, the VRA built two detour roads
round either side of the lake, but they ‘…are recognised to be only partial substitutes for the former
road system since they increase the road distance
between major centres considerable and have not
yet been sealed with tarmac over their full length’
[Hart, 1980, p. 97-98].
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Road transport
In the Volta Region there are many problems with
the roads system. Parts of the road network are
not accessible throughout the year, they are only
motorable in the dry season. During the wet season it becomes impossible to use some parts of the
road network, they are very unsafe and there is an
increased number of accidents.

Fig. 5.2.3.a Kpando region

Fig. 5.2.3.b Krachi West region

Lake transport
The Volta Lake provides the potential to establish
a water transport system. It could serve as a cheap
mean to transport bulky and non-perishable goods
as well as passengers, including tourists. However,
this option is still poorly developed. Only once a
week a ferry transports goods and people from Akosombo in the south to Yapei in the north. One of the
problems the transportation on the Volta Lake is
facing, are obstacles under the water surface that
obstruct proper movement and sometimes even
cause accidents. Examples of these obstacles are
tree stumps and floating vegetation. Besides that,
many boats are in a terrible state because of bad
maintenance and mismanagement.
Over smaller distances, and along the shore, transport is done by dug-out canoes sometimes filled
with an board motor’ and a few larger boats. But
trips involving canoes are however very unsafe,
and many Ghanaians are afraid to travel over water in this way.

Fig. 5.2.3 The position of the roads is linked to the topography. The access to the Lakeside is limited
because the connection is perpendiculair to the topography and original roadnetwork.
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Debidebi
spontaneous fisherman
settlement
Kpando Fesi
VRA resettlement
neighbourhood,

Kpando
settlement with
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Kpando Torkor
spontaneous settlement

Fig. 5.2.4.a Accessibility of settlements in the Kpando area. Lakeside settlements are poorly connected via
road, forcing communities to transport over water. Kpando Torkor forms an exception.
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SETTLEMENT PATTERN SHIFTING ToWARDS
THE LAKESIDE
It is striking that with the creation of the Lake, a
new settlement pattern has emerged. An increasing number of people spontaneously settles permanently at the Lakeside. The location of the new
Lakeside communities shows a large contrast to
the historic settlement pattern. The traditional strategy behind locating a settlement is abandoned in
favour of direct proximity to the Volta Lake. The
strong attraction of the Lake is a response to people’s needs, which draws people to the Lakeshore.
The water provides opportunities like direct access
for fishing, farming and domestic purposes.
INFoRMAL CHARACTER
The development of most of the spontaneous growing settlements did not follow a carefully planned
lay-out. Many settlements around the Lake were
established on land the government had acquired
from local communities under the VRP [below the
280ft contour line]. For a long time, the VRA informally allowed their presence. However in practice,
the VRA had no control over this land, since the
local communities had not been compensated. The
founders of migrant settlements sought permission
from the chiefs of these communities to settle on
their land. If he was agreeable, land was allocated
in accordance with the traditional method. This enabled migrants to settle in peace and also to acquire
farmlands outside the boundaries of state-acquired
land. [Tsikata, 2006, p.285 and 307]. Migrants had
no difficulty accepting the ownership and control
of local chiefs with respect to the land on higher
ground [Tsikata, 2006, p.310]. However, conflicts
sometimes arise, when the pressure on the [farm]
land is high, and different groups claim the same
land.

LEGEND
Topography

<300ft
Kofikjenji
spontaneous fisherman
and nomadic herder
settlement

<800ft
280 feet contour line

Tarred road
Dirt road
Foot path
Weekly ferry
Private canoe
Official pontoon

0 0.5 1
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Kete Krachi
VRA resettlement,
spreading out towards
the lake

Fig. 5.2.4.b Accessibility of settlements in the Kete Krachi area. The isolated location forces the people to
use the water as main mean of transport.
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Fig. 5.2.5 Tarred road

Fig. 5.2.7 Official pontoon

Fig. 5.2.8 Unofficial pontoon

8

Fig. 5.2.6 Dirt road

Fig. 5.2.9 The Lakeside settlements form an exception to the original settlement pattern.

Problematic Accessibility of dispersed
Lakeside settlements
The new settlement pattern of the Lakeside villages
is a problem in relation to road accessibility. They
do not connect to the original road system in the
Volta Region, which generally runs parallel to the
edge of the Volta Lake. ‘The problems of the area
include poor accessibility and linkages with other
productive and consuming areas of the district. The
problem of distance and communication with administrative and commercial centers on the ridge
makes integration into the space economy of the
district extremely difficult’ [Diaw & Schmidt-Kallert,
1990, p.187].
Their informal nature and location at the Lakeside
make it difficult to connect them to the existing
road infrastructure. The roads cannot easily cross
the steep slopes of the mountains. To access the
larger road infrastructure and nearby settlements,
inhabitants of different communities have tried to
construct primitive roads, despite the difficult terrain. These roads are positioned perpendicular to
the original road system. They are usually not accessible by large vehicles such as cars or trucks
and inhabitants can only enter the roads by foot,
and sometimes by bicycle or motorcycle. During
extreme rainfall these roads are completely inaccessible.
Because of these difficulties, the transportation
usually occurs by canoe. The Volta Lake therefore
serves as a very important mean of transport. A
lot of canoe routs exist between the fishermen settlements and large Lakeside settlements such as
Kpando-Torkor and Kete-Krachi.

Fig. 5.2.10 Often Lakeside villages can only be reached by foot, crossing large distances or steep mountainous terrain.
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Kpando district
growth rate 2.82%
district population 74.595
population density 227 p/km2
[Ghana Districts, 2000]

280ft contour line

5.2.11 View from the mountain over the lake

Informal market
at the lake edge
next to the pontoons

Kpando Torkor,
explosive growth
at the lakeside
2.702 in 2000

Church as relict of
the German Colonial
history

Kpando,
steady growth
connected to the road
17.684 in 2000

300 m

1000 Ft

200 m
500 Ft
100 m
100 Ft
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Fig. 5.2.12 Section at Kpando, showing the relief which forms a barrier between the original settlement and the Lakeside.
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Graph. 5.2.1 Population growth at the two settlements, projecting three possible growth scenario’s
for Kpando Torkor.
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Kpando
Kpando is located on a strategic site on a higher
part of the Togo ranges. The highest point in the
landscape is about 200 meters high. The city is
well connected to the road system. The place has
a very good connection towards the south, but a
rather bad connection to the northern part of
Ghana.
The city has a large European church standing out
of the landscape, remaining from the time the place
was part of the German colony. Kpando contained
17.684 inhabitants in 2000 and is still growing. It
has a large market in the centre of the city, which
attracts many traders from around the area.
Kpando Torkor
More to the west, in the direction of the Volta Lake,
the mountain has a steep slope going down towards the lake. It slowly gets less steep. Kpando
Torkor is located on the part where the landscape
becomes more levelled. The official number of inhabitants was 2.702 in the year 2000, but the number is growing rapidly.
Road network
The road system in Kpando district did not suffer
very much from the creation of the dam. Most of
the larger, more important settlements in the district were quite well connected before the Volta
Lake was created. After the Dam, the road system
was strengthened at parts, and today most of the
larger settlements still are relatively well connected
to both Accra as well as the coast of Togo.
Water network
Kpando Torkor is a booming Lakeside settlement,
thanks to its location on a major water trade route
to the Afram Plain in the west. Once a week a large
combined cargo and public ferry
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Krachi-West district
growth rate 2.5%
district population 183.518
population density 106 p/km2
[Ghana Districts, 2000]
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of the Volta River Project.
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Fig. 5.2.13 Section at Kete Krachi, showing the moderately undulating relief.
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Kete Krachi
‘Before resettlement, there was only one town Kete
Krachi among the 740 groups which had a population of over 4000. Most of the people were scattered in small communities, in fact 600 groups had
populations of less than 100’ [Kalitsi, 1970, p.53, in
Chambers, 1970, p.11].
The new, resettled city of Krachi is located at the
southern part of a peninsula. When it was planned
by the VRA it was developed on a slightly higher
part in the landscape. Soon after, the city started
expanding in the direction of the Volta Lake. Higher
up the landscape other villages are located, generally in the proximity of the road. Kete Krachi has a
district population of about 180.000 people.
Road network
The creation of the Volta Lake had a negative impact
on the connectivity of the Krachi-West district. Before the Dam, Krachi was the cultural, commercial
and district centre for the Krachi tribe. Accessibility
between villages and general road transportation
was poor, but ‘there was a road of importance from
Kete Krachi to Accra which appears to have served
the communities very well. In addition there was
water transport by both vehicular ferries and dug
out canoes’ [Diaw & Schmidt-Kallert, 1990, p.70].
It is claimed that ‘during the days before the dam
construction people could travel from Krachi to Accra and back in 1 day’ [Chambers, 1970, p.149].
After the creation of the Volta Lake Kete Krachi was
to become a port at the southern tip of a peninsula.
But accessibility is very poor, because of the water surrounding the district. There is one main road
through the area, which is the northerly continuation from the ferry, leading north in the direction of
Tamale. Outside Kete Krachi, the road is still earth
surfaced, becoming ‘unmotorable during the rainy
season. During the dry season, too, movement is
hindered by vast stretches of sand and dangerous’
[Chambers, 1970, p.185].

Water network
The large combined cargo and public ferry halts at
the main port in Kete Krachi only once a week, going south to Akosombo or north to Salaga. Smaller
ferries or pontoons form the link between the banks
of the river arms, putting people and vehicles
across to the peninsula. ‘It is needless to say that
the ferry has become a vital link of communication
between Kete Krachi and the outside world. Traffic flow is regulated and conditioned by the number of times the ferry plies between the two banks
of the lake each day. Whenever the ferry breaks
down, it affects traffic flow to and from the peninsula. Canoes, some of which have out board motors fixed to them, are sometimes used to cross the
lake especially when the ferry breaks down. But
trips involving canoes are unavailable and unsafe’
[Chambers, 1970, p.193]. It is not an understatement to say that travelling to and from Kete Krachi
today has become much more difficult, expensive
and risky.
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Access vs. drawdown agriculture
The fairly long distance from the resettlement to
the Lakeshore used to be a limiting factor for
agricultural practices [Diaw & Schmidt-Kallert,
1990, p.173]. This problem is solved by moving to
the Lakeside. From their settlement, the dwellers
make us of the agricultural potential in their surrounding, especially in the drawdown zone.
The popularity and type of drawdown agriculture
depend on the distance and connectivity from the
town to the drawdown land as well as the market.
When the first is good but the second is not [the
settlement is close to the Lakeside], the possibilities
for commercial agriculture are restraint, so production is generally for domestic purposes. A greater
variety of crops is grown, such as cassava, okra,
tomatoes, sweet potatoes groundnuts, maize and
rice. ‘Due to the very remote location of the place,
the farmers cannot hope to reach national markets
with perishable crops, so most of the yields from
drawdown land are meant for domestic consumption’ [Diaw & Schmidt-Kallert, 1990, p.211]. In the
other case, when the accessibility is good, the farming tends to be more market oriented. Commercial
agriculture is highly dependent on good transport
links to large cities such as Kpando and Kete Krachi. ‘If drawdown commercial farming is to become
the mainstay of the economy, crop diversification
and improved access roads are indispensible preconditions to lasting success’ [Diaw & Schmidt-Kallert, 1990, p.211]. When the transportation system
is enhanced, either over land and/or road, it can
result in a boost in production of export crops, food
crops and livestock.

Fig. 5.2.14 Communities settle close to the Lakeside, to optimise the access to the drawdown zone and
Volta Lake.
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Informal character: lack of facilities
and infrastructure
One of the major negative consequence of the
early unplanned migrant settlements is their infrastructural legacy. ‘One of the most striking aspects
of migrant settlement is their lack of basic facilities.
This is because no planning authority was involved
in their establishment. This was not remedied,
.. because of government and VRA’s policies towards Lakeside migrants. The decentralization
policies of the ‘90s brought some infrastructural improvements. However, most Lakeside settlements
continued to experience poor transport and communications facilities and sub-standard educational, health, market, financial, regulatory and security institutions’ [Tsikata, 2006, p.288]. So because
formerly the Lakeside settlements are illegal or do
not even exist, there was no government planning.
When they came under the jurisdiction of district
assemblies, this position improved slightly.

A study between 1989 and 1996, covering 340 fishing villages, found that they were all ‘very poorly
served with infrastructure and facilities. They had
no schools, clean water, electricity, health facilities, markets, recreational facilities and alternative
employment opportunities; communication were
very poor, and many places were mostly only accessible by boat’ [IDAF: Integrated Development of
Artisanal Fisheries project in Tsikata, 2006, note
12, p.335]
Because of this, migrant villages are characterized as inaccessible, shabby and with woefully inadequate infrastructure and social services [Tsikata,
2006, p.397]. There are hardly any schools in the
remote settlements. Sometimes primary schools
are set up, but if not, small children are forced to
walk long distances or do not attend school at all.
Many Lakeside communities rely on the Lake for
potable water and sanitation facilities. This situation
is likely to create health hazards. The four health
conditions identified as the main water and sanitation related health problems at Kpando Torkor are
diarrhea and dysentery, malaria and intestinal and
hook worms and Bilharzia as the numbers one to
four respectively. [GWSC/DANIDA, 1995 in Tsikata, 2006, note 28, p.292 and TCPD, 2008, p.27].
The lack of health facilities and poor transportation
and roads had an even more dramatic implication
in that accidents and other health emergencies
could easily become fatal [Tsikata, 2006, p.291].
It could be concluded that ‘the establishment of
settlements along the Volta Lake without recourse
to state planning processes resulted in very poor
infrastructure and critical services with damping
impact on livelihoods’ [p.396]. But despite this, they
offer relatively good economic prospects for potential inhabitants, who continue to migrate towards
them [Tsikata, 2006, p.397].

Fig. 5.2.15 Because of the informal nature of the Lakeside settlements, there is a lack of basic facilities, for
example sanitation.
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Housing characteristics
A rural settlement in the Volta region exists of ‘rectangular structured house types, made with in-situ
mud or sandcrete blocks for walls and many time
the roofing is made by corrugated iron sheet. There
are still however a few houses with thatch roof. The
houses are usually grouped to form a rectangular
household with an interior courtyard. The rural
settlements are nucleated and compact; concentrations of several families residences are located
here’ [Abass, 2003, p.77-78].

Fig. 5.2.16 Houses are built in an informal nature around a courtyard using mud & thatch.

Fig. 5.2.17 The settlements have an informal character, including small vegetable gardens and livestock.
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‘The compounds were usually small, consisting
of three to four rooms and a kitchen. The people
were using common toilets’ [Diaw & Schmidt-Kallert, 1990, p.168]. Houses constructed out of natural building materials like wattle and daub, covered
with thatch, are still very common at the Lakeside
settlements.
Traditionally, a house in Ghana is like an organism;
it must be capable of growth as the requirements
of the householder increase, along with prosperity [Butcher, 1970, p.88]. Compounds made out of
several rooms housed polygynous households, in
which each wife usually has her own room. Extra
room is built as the need arises. The local traditional style of building was closely related to the
available [natural] resources, creating a variety of
styles. However, materials like concrete and iron
become more common, creating a more uniform
style.
Vegetable gardens
In rural Ghana, inhabitants landscape their own
direct environment. It is common to have small
vegetable gardens and fruit trees around the compound. ‘Every householder in a traditional setting
would plant some exotic and economic plants like
mangoes, citrus, coconut, pear [avocado], etc.
around his/her house’ [Diaw, K. and Schmidt-Kallert, E., 1990, p.86]. They are easy to farm because
of their proximity, and the trees provide cover and
shade.
domestic livestock
Domestic livestock is also a common part of each
indigenous Ghanaian household. Sheep, goats,
cattle, chickens; they all rummage around the compounds freely. ‘In rural West Africa the ecological
system of the home seems incomplete without the
companionship of a dog, cat, some chicken and
sheep. Domestic animals could be sold for cash
in times of financial need, or could be used for domestic consumption’ [Diaw, K. and Schmidt-Kallert,
E., 1990, p.74].

conclusion accessibilty

- Position of settlements at the lakeside and topography negatively influence the accessibility.
- Informal nature of the settlements = lack of
facilities.
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5.3 Sanitation & waste
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Waste
In Ghana, about 8.6% of the people are depending
on water from rivers/streams or lakes for domestic
purposes, such as drinking, bathing and washing
of clothes. Beside domestic use of the water, it is
used to irrigate their farmland, the watering of
animals and for fishing.
But the indiscriminate disposal of solid and liquid
wastes is threatening this water supply. This pollution is partly the result of the undesirable activities
of the settlers living in close proximity of the water.
In the Volta Region the progression of pollution is
occurring on a large scale. Not only the Volta Lake
gets polluted by the waste, but also the landscape
around it. With the increasing pressure on the Volta
Lake the pollution is increasing rapidly. If nothing is
done, it will result in ‘contamination of the physical,
chemical, and biological conditions of the environment by wastes and other substances to a level
that harm the quality of human life and other living
organisms’ [Abass, 2003, p.230].
Liquid waste [black + grey] threatens
water supply
There is a disturbing lack of sanitation facilities in
the lakeside villages. There are hardly any well
structured service systems for liquid waste disposal. In the larger settlements in the Volta Region the
general types of household sanitation facilities in
the district include pit latrines, VIP [Ventilated
Improved Pit latrine], KVIP [Kumasi Ventilated
Improved Pit latrine], and Pan Latrines. Only a small
portion of the population use public pit latrines. But
in the absence of adequate private toilet facilities
nearby the household places, some of the people
in the district ease themselves in the bush. Sometimes, they dispose their faeces in hand dug gullies
or gullies created by erosion. This practice leads to
pollution of the main water sources since the
human excreta are carried by surface run offs after
the rain into the water sources. Only a small
portion of the population use public pit latrines
[TCPD, 2008, p.22-23].

This effects the main source of drinking water of
the communities [WRI in CSRD, 2007, p.39] in the
riparian zone: The lake. The water pollution is
disturbing and potentially harmful given that ‘it is
the only source of water for thousands of lakeside
inhabitants’ [Tsikata, 2006, p.292-293].
A pollution study from May 1997 found that the lake
water was ‘reasonably good for drinking and recommended the provision of sanitary facilities to reduce
levels of bacterial contamination. It also confirmed
the high prevalence of .. diarrhea and Schistosomiasis’ [Tsikata, 2006, p.150]. Water pollution poses
a number of health problems including diseases
like dysentery [a severe type of diarrhoea], cholera,
typhoid fever, hepatitis, and Schistosomiasis [also
know as Bilharzia] and other water borne
diseases. Available data from the district health
directorate shows that typhoid fever is ‘a common
disease. Guinea worm infestation is also very high.
Other water related diseases such as Bilharzias is
common in the District’ [TCPD, 2008, p.27].
More recently, as a result of the effects of water
pollution, it was found that the lake is no longer
safe for human use, ‘the water supply is unsuitable
for drinking purposes’. The WRI reported evidence
of ‘faecal contamination, from human and animal
waste along the lake shores, which was deemed
to make the water supply unsuitable for drinking
purposes’ [WRI in CSRD, 2007, p.39].
Apart from the health problems water pollution
creates, the environmental effect of polluted
water on aquatic life is devastating. Solid waste and
se-wage create fertile grounds for the germination
and growth of algae, because they contain nitrates
and phosphates. Algae grow and die at a fast rate.
When they die, they contribute to the reduction of
the oxygen level in a river, which threatens the
survival of aquatic life including fish of economic
value. The pollution of water with heavy metals
and other toxic chemicals can kill aquatic organisms directly, leading to the death of rivers, lakes
and lagoons.
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Fig. 5.3.1 Solid waste is disposed in the drawdown
zone and washed away into the Lake.

Fig. 5.3.2 The lack of facilities forces people to use the lake water for domestic purposes.
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Kete-Krachi: potable water and
sanitation
Households in the formally planned part of Kete
Krachi usually have access to water, in contrast
to the informal residents, that are mostly located
along the water.
Distinguishing Kete Krachi from many other lakeside settlements is the gully system, covering most
of the village.
Solid waste in the landscape
Another contribution to land degradation and surface water pollution in the Volta Region is the careless disposal of untreated municipal wastes from
homes and commercial enterprises in the landscape. Inhabitants use the landscape as an open
dump for non-biodegradable packaging materials,
such as plastic and rubber. 78% of the household
dispose their solid wastes within their vicinity. This
poses serious health hazards. Only 22% of the
people either burn or bury their garbage [Krachi
West District Assembly, 2006]. At both Kpando Torkor and Kete-Krachi people dumped solid waste
into the drawdown zone. When the water is raising the waste is washed away into the lake, which
leads to polluting of the water and increasing the
risk of blocking the Akosombo dam.

Agro-chemical waste
Another major water pollutant in the Volta Region
are agro-chemicals. When fertilizers, pesticides and
other agro-chemicals are improperly applied, rainwater may wash them away into rivers, lakes and
other water bodies. ‘Agricultural run off into the lake
is anticipated due to the fact that the river’s tributaries flow through agricultural land before entering
the lake. In addition, a study confirmed that there
is evidence of pesticide residues in the lake, including Lindane, DDT and DDE [Ntow, 2005 in WRI,
1999] The presence of these chemicals is likely to
have been enhanced through natural processes
of leaching and run-off, especially during the rainy
season. A further source of these chemicals could
be illegal fishing methods that use chemicals [such
as DDT, confirmed by the Kpando District Assembly, 2008].

conclusion sanitation and waSTE

Kpando-Torkor: potable water and
sanitation
At Kpando Torkor ‘there was no other source of
water’ [field research in 1995, Tsikata, 2006, p.292293, 2006] than lake water. It looks like this has not
changed since 1995, apart from some overhead
tanks, owned by private individuals.
Sanitation is also still problematic. ‘Because of its
size and complexity, Kpando Torkor appeared to
have more problems with sanitation judging from
its appearance and the pre-occupation of its unit
committee officers’ [Tsikata, 2006, note 30, p.293].
There is no sewer system.

Oil and grease levels in the lake were found to be
higher than maximum permitted levels set for domestic water supply. Agricultural run-off into the
lake is also likely to be higher due to the proximity
of the agricultural fields and the waterways feeding
the lake’ [WRI, 1999 in CSRD, 2007, p.39]. The
use of fertilizer in the area has also ‘supported the
proliferation of aquatic weeds and algae’ [Tsikata,
2006, p.150].
When pollution and contamination continues the result could be soil impoverishment or infertility. The
land loses its productive capacity, resulting in low
food production. This applies to agricultural lands
which are heavily destroyed as a result of human
activities. When more productive land becomes
degraded, this reduces the size of the land available for farming, putting pressure on the already
limited amount of land which may lead to further
land degradation.

There is a large risk associated with the current
lack of waste management methods and the minimal sanitation facilities. Public and environmental
health are at stake.
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uncertainty and vulnerability linked to

5.4 climate change
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predictions for West africa
West Africa has gone through different climate periods, illustrated by the 1930-1960 wet period, the
1970-1980 droughts and the return of rainfall in the
1990s and 2000s [Perret, undated, p.1] in the last
century.
The rainfall patterns in West Africa are closely
linked to the seasonal movement of the inter-tropical convergence zone, with the hot and dry Harmattan winds [from the northeast] and the humid
air masses [from the Southern Atlantic Ocean],
linked to the onset of the monsoon [see also the
paragraph on production].
‘Temperature changes in northern and southern
Atlantic Ocean and Indian Ocean water surfaces

as well as surface temperature anomalies in the
Pacific, linked to the El Niño phenomenon, are an
important driving force for West Africa’s monsoon
activity’ [Perret, 2008, p.11-12] and thus for rainfall
amounts.
Because the complex monsoon dynamics is ‘not
stable and neither is it linearly linked to the
influences of a possible global climate change, the
question of how West African precipitation might
change with global climate change can not be
answered easily’ [Jung, G., 2006, p.19]. It is thought
though that ‘temperature variations in the oceans,
which are sensitive to global climate changes, will
undoubtedly have repercussions on the West
African monsoon’ [Perret, 2008, p.11-12].
There is still a fair amount of uncertainty in rainfallrelated climate projections for West Africa.
‘Perhaps more than elsewhere, analyses of this
region have remained inadequate and the
conclusions arrived at by climate projections and
their consequences are too uncertain for an effective anticipation of the risks and opportunities
linked to climate change’ [Perret, 2008, p.23]. It is
important not to draw premature conclusions. ‘It is
difficult to connect small precipitation change
signals to global climate change due to the fact,
that the variability in West African rainfall is a highly nonlinear problem ..’ [Jung, 2006, p.16]. Climate
modeling does not lead to exact predictions of
climatic events but allows projections into the future.
‘One always has to be aware of the large number of
uncertainties within the modeling cascade. Despite
these ge-neral constraints, it was possible to
extract results of importance for decision makers in
West Africa and the Volta Basin from the regional
climate simulations’ [Jung, 2006, p.132].
Since the early 80s, changes are seen in the water
resources of the Volta river system, which ‘in
recent times have been drastic.
Rivers and streams which in the past never dried
up have, of late, been experiencing seasonal drying up and the lake levels have been declining’
[Gyau-Boakye, 2001, p.18].
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Graph. 5.4.1 It is expected that as a result of climate change, the rainfall pattern is going to shift towards a
higher peak within a shorter period. The river flow is influences accordingly. [Laube, W., Leemhuis, C., &
Amisigo, B., 2008, p.1]

Fig. 5.4.1 Dwellers near the lakeshore.
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changes in the fluctuation of the lake
water level
The change in Volta Lake levels result ‘most probably from inadequate rainfall and/or runoff from
the river catchments that feed the lake’ [GyauBoakye, & Tumbulto, 1999, p.1] The changes or reductions in mean annual rainfall are not significant
[Jung, 2006, p.121-122]. However, the changes or
reductions in the discharges are significant. This is
what affects the Volta Lake levels [Gyau-Boakye,
&Tumbulto, 1999, p.6].
The factors responsible for the major changes in
the rainfall and runoff pattern in the Volta basin
may include:
1] High evaporation arising out of rising temperatures in the basin [Annual mean temperature increases of 1.2-1.3 C]. ‘Mean annual temperature
shows a clear trend of an increase for the region of
the Volta Basin’ [Jung, 2006, p.121-122].
2] Microclimatic changes resulting from the dam
itself.
3] Longer-term trends in rainfall and runoff.
4] Climate change, particularly outside Ghana.
‘The climate of West Africa particularly towards the
Sahel has changed significantly’ [Jung, 2006, p.2728].
‘The most important reason for the reductions in
stream flows is that the rainfall and runoff hydrology have changed significantly outside Ghana
towards the north [Sahel] i.e. Burkina Faso and
Mali [where the sources of the rivers are located]
as a result of the natural climatic variability which
has been linked to the Sahelian drought’. This is
so because both the humid and savannah zones
of West Africa have been affected by the drought
which occurred in the Sahelian zone in the 1970s
and 1980s [Gyau-Boakye, & Tumbulto, 1999, p.69]. The White Volta and Oti river basins are among
the major contributors to the Volta Lake, and show
reduced rainfall patterns: 23.1% at Nawuni on the
White Volta and 32.5% at Saboba on the Oti, while
the September peak flows have reduced by 27.1%

and 26.4%, respectively [Gyau-Boakye, 2001,
p.10].
‘It is the combination of all or some of these factors
which have contributed to the observed reductions
of stream flows into the Volta Lake and the result
is the periodic decline in the lake levels’ [GyauBoakye, 2001, p.10].

So while relatively small changes in overall water
availability are predicted, there is also reason to assume that ‘serious changes in seasonal rainfall and
river flows may cause droughts and flood events’,
which will increase erosion [Laube, Leemhuis, &
Amisigo, 2008, p.3].

Through modeling, significant negative impact of
global climate change on the water resources of
the Volta River basin is predicted. [Laube, Leemhuis, & Amisigo, 2008, p.3] Future climate predictions for the Volta Basin ‘show increased rainfall. ..
However in addition to the increased rainfall there
is also the increased variability, because the standard deviation also increases’ [Andah, Giesen, van
de, & Biney, 2003, p.31]. This change in rainfall
definitely impacts the seasonal river flow. ‘One prediction for the Volta basin on which various global
climate change scenarios agree, is the overall increase of seasonal river flow variability due to a
change of the rainfall pattern. In that prediction,
less water will be available during the dry season,
while river flows will increase in the rainy season’
[Laube, Leemhuis, & Amisigo, 2008, p.1]
predictions for 2030
‘Comparing the simulated rainfall and streamflow
for a historical time series [1991-2000] and a global
climate change scenario [2030-2039] the following
changes are predicted:’
• Decreasing rainfall in the month of April
• Increasing duration of the dry season
• Increasing unpredictability of the onset of the
rainy season. [The mean onset dates for the Sahel and the Guinea coast region are both delayed in
the future for 9.6 and 3.5 days respectively] [Jung,
2006, p.113-114].
• Increase and intensification of rainfall at the end
of the rainy season
• Slight decrease of river flow
• Increase in flood-events
[Laube, Leemhuis & Amisigo, 2008, p.2].
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uncertainty in rain-fed agriculture
The livelihood of the population of the Volta Basin
is highly vulnerable to changing climate conditions.
‘Livelihood of the population is mainly dependent
on agriculture and therefore highly vulnerable to
rainfall variability and climate change’ [Jung, 2006,
p.ii]. Increasing variability of the rainfall pattern and
the growing unpredictability and even delay of the
onset of the rainy season ‘increases the vulnerability of local farming activities, even if annual rainfall
amounts do not change significantly’ [Jung, 2006,
p.133]. The increase of flood events will increase
erosion and speed up the siltation [Laube, Leemhuis, & Amisigo, 2008, p.2]. ‘Growing pressure on
farmland combined with often unsustainable
agricultural practices and climate change lead to
serious environmental problems and soil degradation [Ministry of Foreign Affairs, 2008, p.12]. Other
potential consequences of the regional climate
predictions are that uncertainty grows even further.
‘The decreasing rainfall in April and an increased
duration of the dry season render rain-fed agriculture less reliable. It becomes difficult for farmers to
predict the onset of the rainy season and therefore

the right time to plant crops. Greater variability and
a general shortening of the rainy season may cause
the loss or even failure of crops’ [Laube, Leemhuis,
& Amisigo, 2008, p.2]. It can be concluded that ‘the
overwhelming majority of the population of the
Volta basin depends on rain-fed farming for their
livelihoods. However, climate change makes rainfed agriculture increasingly unreliable. Throughout
the Volta Basin this will lead to an expansion of irrigated agriculture’. [Laube, Leemhuis, & Amisigo,
2008, p.3]. By applying irrigated agriculture the
reliance on rain to feed agriculture is diminished.

conclusion climate change

increased flood risk near the
lakeside
Because of the increased pressure on the landscape, communities start moving their houses and
agricultural fields closer to the lakeshore, in the restricted area below the 280ft contour line that
annually floods. In this zone, they are at risk of
being flooded when the lake level rises extremely
high, especially if this happens rapidly. Based on
the climate models, it is expected that the flooding risks will increase. Especially the combination
of extreme rainfall with the opening of the Burkina
Faso Dam in the north is devastating for the people
living in the drawdown zone.
Already houses and agricultural plots have been
flooded and families found themselves forced to
move to a safer place and abandon their homestead.

- Lakeside dwellers are in danger of flooding.
- rain-fed agriculture will be less reliable.
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VRA: a uniform policy towards lakeside
settlements
In their reaction to the threat the Akosombo Dam
faces from sedimentation, the VRA instituted a uniform policy for the entire riparian zone around the
Volta Lake: in the area below the 280 ft contour line,
activities are restricted.
The VRA is focused on their core job; power generation. Their work is at the centre of Ghana’s economy,
supporting a large part of the country with its electricity.
According to Tsikata, it can be argued that the search
for coinciding interests permeated VRA’s relationship with lakeside communities. In this connection,
concerns about the health of the dam were critical in
determining policies towards lakeside communities.
The changing policy on drawdown agriculture was
a good example of this. As Kalitsi noted, there had
been something of a U-turn on this issue anchored in
new thinking about the protection of reservoirs and
ultimately dams. Drawdown agriculture which had
been encouraged up until the mid 90s was banned
because afforestation was now preferred to agriculture and human settlement as it protected the life of
the dam and the explosion of diseases around the
lake [Tsikata, 2006, p.151].
local politics and insecurity
The interaction and relations established by migrant
communities and settlements among themselves
and with their host communities are ‘characterized
in different measures and at different times by cooperation, competition and conflict. These relations
were critical to migrant livelihoods, specifically in the
acquisition and use of land and of the lake and more
generally in the sense of security of migrant settlements’ [Tsikata, 2006, p.396]. Because there was,
and still is little sense of security, long-term planning,
investment and responsibility for their environment
by the lakeside dwellers is still problematic. This is
coupled to the livelihood strategies of the lakeside
dwellers’, which shaped their attitude towards the
riparian landscape that they inhabit. Commentators
such as Asafo argued that ‘the harsh living condi-

tions of fisher-folk resulted in a ‘for survival’ mentality
towards the lake. This implied that conservation and
sustainability, which were not high on the agenda
of most active fishermen, could not be promoted
without attention to their socio-economic conditions.
These conditions provided the context for the organization of migrant livelihoods’ [Asafo, 1999 in Tsikata,
2006, p.336]. Under the IDAF project, [Integrated
Development of Artisanal Fisheries] which run from
1989 to 1996, income generation activities such as
drawdown farming, woodlots, orchards, pottery, sheabutter processing and garri processing were being
promoted to address some of the socialeconomic problems simultaneously with environmental conservation and sustainability [Braimah,
1999, in Tsikata, 2006, note 13, p.336]. However,
this project was probably terminated after the ban on
activities below the 280 feet contour line in 1996. No
result have been published.
pressure on the lakeside landscape
Despite the restriction, the potential of the area
continues to draw more people to the lakeside. The
pressure on this vulnerable part of the landscape
continues to increases with the growth and expansion of the population settling.
Because there is a lack of local planning which is
strong enough to halt or guide this uncontrolled
development, the invasion of the drawdown zone by
[permanent] settlement will continue, increasing
environmental degradation.
Unsafe settlement: risk of flooding
In addition to the negative effects that living at the
lakeside has on the Akosombo Dam, it is also not always safe to life in a settlements below the 280ft contour line because of the risk of flooding. This is risk
can increase as a result of future climate change.
over reliance on rain-fed agriculture
The area is currently over relying on rain-fed agriculture. Crop failure can be caused by the unreliability
of rain-fed agriculture, either through natural climatic
variability or global climate change. Profits also

decline as a consequence of environmental degradation, like erosion and depletion. This can eventually
lead to a food shortage. However, several agricultural
possibilities remain largely unexploited or restricted,
like rainwater harvesting and the enormous potential
the drawdown zone offers for agriculture.
The more commercial development of agricultural
remains constraint, because of the lack of appropriate storage and processing facilities, erratic and
unreliable power supply and problematic access to
link farm settlements to the marketing centre.
informal character: lack of infrastructure and facilities
As a result of the VRA’s attitude ‘the problems of the
lakeside settlements became hostage to the VRA’s
concerns about the health of the Dam and the Volta
Lake in the sense that only those which coincided
with these concerns were addressed. Other serious
problems such as poor infrastructure and the limited
coverage of key services, depleting fish and other
livelihood resources were largely ignored and have
now become the responsibility of poorly resourced
district assemblies and the department of fisheries’
[Tsikata, 2006, p.395].
The informal nature of development poses serious
threats to the quality of life of inhabitants:
- The lack of settlement planning leaves no space for
streets, walkways and lay-byes, utility lines, drains
and anti-erosion measures.
- The inadequate sanitary and waste infrastructure
and facilities lead to health risks.
- Water scarcity could become a serious problem,
pollution forms a health treat and access declines
when lake water levels decline, because the distance to the water increases.
According to Tsikata, it is ‘difficult to conduct multiple
livelihood activities and accumulations in frontier
settlements in spite of the relative abundance of natural resources mainly because of poor infrastructure
and the absence of key legal, social and economic
institutions’ [Tsikata, 2006, p.399].
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Fig. 5.6.1 African governments often have difficulties controlling development, leading to sprawl. To regain
control, incentive planning can be used.
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extended theoretical framework

Masterplan
planning

5.6

starting notions
As we stated before in the theoretical starting notions, we feel that it is necessary to integrate a design into its surroundings. The environment is not a
tabula rasa, and the past is the point of departure
for the future. So to make a sensible and sustainable design for the riparian landscape of the Volta
Lake, we have to adapt our design approach to the
specific spatial developments in this context, to be
able to make a design suitable for the site.
In dealing with the landscape, the way the landscape is perceived is elementary to the way one
thinks to be able to influence.
little control and insufficiënt means
As concluded in chapter 4, the official management of systems by governmental organizations is
based on master plan planning. This approach is
clearly constraint by the lack of control due to the
little means that are available to the authorities. As
in many Sub-Sahara African countries, the finances are limited and they have little say over private
land [Duchhart, 2007, p.141]. The combination of a
management system that completely relies on control, and little means make the method unsuitable
and not effective in this situation.
incentives
At the other site of the spectrum are the dwellers,
who are preoccupied with daily survival, in which
means to sustain a living and basic facilities have
the highest priority. This results in settlers being attracted by developments like roads which improve
access, boreholes that supply water for domestic
use and electricity.

spontaneous development
These elements trigger development This two divergent systems together shape the environment,
but they focus on completely opposite methods,
which result into a situation of spontaneous unguided development, such as bundles of private
initiatives and finances concentrated along roads
and water connections [Duchhart, 2007, p.141].
strategic approach
Opposed to totally unguided development, we propose a more strategic form of planning, which tries
to steer development into a desired direction. This
open-ended approach does not work towards a
fixed end vision and can be adjusted as time
proceeds.
The guidance of development can be accomplished
by using incentives which is a cost-saving and efficient method because it ‘stimulates private initiative without necessarily acquiring land or providing
the housing’ [Duchhart, 2007, p. 141]. Infrastructure such as ‘road construction, possibly enforced
with the supply of running water and electricity, can
be used to trigger development in a specific direction’ [Duchhart, 2007, p.141]. Tsikata states that
‘the provision of roads, electricity, potable water,
radio and telecommunications facilities’ are desired
in this area [Tsikata, 2006, p.408].

infrastructure and facilities
In this study infrastructure is used referring to the
basic physical, technical structures and facilities
that are needed to support a society and for an
economy to function, such as roads, water supply,
sewers, power grids etc. Infrastructure facilitates
the transport of people and goods, provision of water for drinking and a variety of other uses, safe disposal of society’s waste products and the provision
of energy where it is needed. In a spatial sense,
infrastructure can be used to guide development
because it ‘constructs the site itself through the
division, allocation, and construction of surfaces,
provision of services to support future programs
and establishment of networks of movement, communication and exchange’ [Shannon, 2005, ].
infrastructure and landscape
Infrastructure can be used as a tool in the development of an area because ‘infrastructure, in its very
nature, is similar to landscape in that it is continually evolving, simultaneously precise and indeterminate and works strategically. .. If landscape and
infrastructure in development strategies merge,
they can reinforce each other. When brought together they have the possibility to guide, manage
and control development. .. The structuring capacity of both infrastructure and landscape need not be
underestimated; [They] have not yet been discovered as complementary sides of a similar system’
[Shannon, 2005].
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Ranking of basic social infrastructure and facilities
1.
2.
3.
4.
5.

[Land-Structure / Infra-Scape]
Fig. 5.6.2 When landscape and infrastructure merge, they can reinforce each other.
[Redrawn from Shannon, 2005]
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Functional beauty of small landscape
elements
In the local context, the landscape development
plan is used as a strategy that puts the emphasis on
human ecological motivations, such as shade and
the potential use of tree products. But according to
Duchhart, this does not mean that the landscape
plan is void of sensory delights. Beauty is linked to
green and clean landscapes that work well. ‘This
concept of beauty is closely linked to the functional
aesthetics described by De Jonge or the ecological
aesthetic as described by Koh [Jonge, 1996; Koh,
1982, Duchhart, 2007, p.199].
It is important to reflect on the way in which implementation could be successful. ‘Mid- and long-term
success depends on the extent to which landscape
plans are able to initiate a solution-orientated, selfsustaining process’. This can be accomplished by
combining functions in landscape elements. The
protection of natural resources can be merged
with the production of food or building materials.
All environmental protection interventions ‘should
provide family units with short-term incomes, useful products, or cost-saving benefits’. Trees for example stop erosion, but also provide shade and
bare fruits. When a balance is reached, ‘appropriate sitting of small scale landscape elements is an
excellent way to achieve long-term ecological sustainability while producing individual benefits in the
short-term’ [Duchhart, 2007, p.205].

regional planning practice
A local planning officer working at the Regional
Planning Department in Ho has been evaluating
different strategies to improve future urban development in the Volta Region. He states that a
plan ‘must be sustainable, affordable, flexible and
resource-based. To this end, the focus will be on
strategic planning which seeks to depart from the
conventional orientation towards physical development but use economic and social planning to generate the resources needed to finance the essential hard and soft infrastructural projects outlined in
a plan. A plan should have specific objectives and
strategies which are environmentally friendly for directing urban development and the delivery of essential public services’ [Seloame, 2008, p.1].
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APPLIED SPATIAL SoLUTIoNS

 reFerence
STudiES

The systems, infrastructure and facilities [concluded in chapter 5] that have a large [positive] impact
on environmental processes are illustrated in a
series of reference studies. An assessment is
made of the influence and spatial form.

AfriArt Cards, Unknown.
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Transportation & Electricity
6.1

Fig. 6.1 In Mali, a solar system provides electricity
[ANP, 2005].

Fig. 6.2Other sources of fuel are used to provide energy, like fuel wood and lamp oil, but these have many disadvantages.
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Transport infrastructure
One of the main problems in the Volta region is the
lacking infrastructural connectivity by road. Settlements are difficult to reach and economic development is limited because the undeveloped market
system.
Several studies have concluded that ‘poor infrastructure, markets, regulatory and other institutions
result in the dissipation of resources and livelihoods
in rural communities’ [Whitehead and Kabeer,
2001; Piesse & Thirtle, 1999; Deveeux, 2001, in
Tsikata, 2006, p.288]. To improve this situation,
‘investments in rural infrastructure [rural roads,
electrification and telecommunications] and market
information systems [e.g. SMS services] are needed’ [Ministry of Foreign Affairs, 2008, p. 35].
From a spatial perspective, road construction can
be used to stimulate the development of a place
in a specific direction. ‘It is traditional in Ghana as all over world - that new settlements spring up
spontaneously at points of high traffic density such
as junctions, and the inhabitants may wholly or
partly live by the income they derive from the traffic, through trading or offering other services. Every
Ghanaian villager is acutely aware of the economic
value of a roadside house.’ [Huszar, in Chambers,
1970, p. 152] Huszar continues to argue that ‘if the
settlement is not located adjacent to the road, the
inhabitants will rightly complain that the planner has
deprived them of income. There will be a tendency
both for new housing and for the market to shift
in the direction of the road’ [Huszar, in Chambers,
1970, p. 153].

Energy infrastructure
Both Kpando Torkor as well as Kete Krachi are
connected to the national power grid, but power
supply is very erratic and unreliable. Smaller settlements and informal neighborhoods are not
connected at all, they are depended on other sources of energy like batteries, firewood and LPG.
There are several disadvantages linked to these
forms of energy:
- possible health issues related to respiratory
problems, because of air pollution and smoke in
insu-fficiently ventilated homes.
- safety issues, because there is a potential danger
from flammable materials.
- the collection of firewood is time consuming and
labor intensive, decreasing productivity [Diaw &
Schmidt-Kallert, 1990, p.106].
- negative environmental impact. ‘The continued
use of fuel wood has implications for the vegetation
which already is under serious strain and threat of
destruction’ [Diaw & Schmidt-Kallert, 1990, p.61].
The benefit of electricity in rural areas can hardly
be overstated [Goedmakers, in Wiel, H. van de,
2004/5]
During the World Summit on Sustainable Development (WSSD) 2002 in Johannesburg, it was
concluded that access to Electricity contributes to
the development of rural areas [FRES, 2007]. ‘Access to energy is a condition for
economic development and poverty reduction in
developing countries: energy to cook, for heating
and for light is a priority’ [Driel, A. in Wiel, H. van
de, 2004/5].

The advantages of ‘clean’ energy are multiple;
- There is the possibility to perform domestic chores
and economic activities after dusk [from 7pm],
which leaves more time to work outside of the home
during daytime and stimulates the economy.
- Better access to communication means like radio
and television. The recharging of mobile phones
becomes possible.
- Children do better in school because they have
the opportunity to do homework in the evening.
- Negative consequences for people and the
environment are diminished, because electricity is
healthier, safer and easier.
In rural areas, where the connection to a electricity
grid is still too expensive because of large distances, access to electricity can be created by a local
system, powered by a diesel motor or solar cell
system, to cater to basic needs. Shell and FRES
[Foundation for Rural Energy Services, from the
Nuon compagy, active in South-Africa, Mali and
Burkino Faso] sell or rent solar home systems
[SHS; a solar panel plus battery, with a capacity of
approximately 50 watt] to people living in rural
areas. However, the power supply is limited and
the technology for solar systems is still quite
expensive [FRES, 2007].
A few institutions in Kpando already use solar energy. According to Seloame ‘it will be appropriate
to promote use of solar power to complement the
national grid’ [Seloame, 2008, p.27].
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Drinking water collection
6.2

Fig. 6.3 Rainwater can be harvested in a water tank
and stored until it is extracted with the use of gravity
at the water pump.

Fig. 6.4 For domestic purposes, rainwater can be stored in a traditional or plastic water tank.
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Fig. 6.5 Groundwater can be extracted through a
borehole.

Drinking water
Communities in the riparian landscape are depending on the Volta Lake for potable water. However,
the distance to the water is relatively large and the
quality of the water is questionable.
There are several cheap and effective solutions to
provide communities with clean and safe drinking
water, in close proximity of their compound, based
on different types of water sources and methods.
Rainwater harvesting
‘Falling rain can provide some of the cleanest naturally occurring water that is available anywhere.
This is not surprising, as it is a result of a natural
distillation process that is at risk only from airborne
particles and from man-made pollution caused by
the smoke and ash of fires and industrial processes, particularly those which burn fossil fuels. Most
modern technologies for obtaining drinking water
are related to the exploitation of surface water from
rivers, streams and lakes, and groundwater from
wells and boreholes. However, these sources account for only 40% of total precipitation. It is evident, therefore, that there is considerable scope for
the collection of rainwater when it falls, before huge
losses occur due to evaporation and transpiration
and before it becomes contaminated by natural
means or man-made activities. .. In areas which
have regular rainfall the most appropriate alternative is the collection of rainwater, called “rainwater harvesting”. The term “rainwater harvesting” is
usually taken to mean “the immediate collection of
rainwater running off surfaces upon which it has
fallen directly”. This definition excludes run-off from
land watersheds into streams, rivers, lakes, etc.’
[WaterAid, 2008, p.31].
Capital cost are medium; investment in a storage
tank is needed. The running costs are however
low. For good performance, two wet seasons a
year are preferred. Water quality is relatively poor
[WaterAid, 2008, p.8].

Roof catchments.
The roofs of buildings can be exploited for the
collection of rainwater. Water can be collected
depending on the type of roof. ‘Tiled roofs, or roofs
sheeted with corrugated mild steel etc., are preferable, since they are the easiest to use and give the
cleanest water. Thatched or palm leafed surfaces
are also feasible;
although they are difficult to clean and can often
taint the run-off. Asbestos sheeting or lead-painted surfaces should be avoided’. ‘The rainwater is
collected in guttering placed around the eaves of
the building’. ‘The guttering drains to a down-pipe
which discharges into a storage tank’ [Wateraid,
2008, p.31].
‘The run-off from a roof is directly proportional to
the quantity of rainfall and the plan area of the roof.
For every 1mm of rain a square metre of roof area
will yield 1 litre of water, less evaporation, spillage
losses and wind effects. The guttering and downpipes should be sized so as to be capable of
carrying peak volume of run-off; in the tropics this
can occur during high intensity storms of short
duration’ [Wateraid, 2008, p.32].
Storage tanks
The water is stored in a tank that can be installed
on a roof or beside a building. ‘Huge overhead
plastic tanks for conserving water are a common
sight in the elite society, and the rest of the population use locally made pots and drums to conserve
water for domestic use’ [Seloame, 2008, p.22-23].
‘The provision of the storage tank is the most costly
element of a rainwater harvesting project, usually
about 90% of the total cost. Storage can range
from small containers made for other purposes, for
example oil drums, food cans, etc., but used as
domestic storage, up to large tanks of 150 cu.
metres or more at ground level, or sometimes
beneath it; these are made of concrete or ferrocement and are used as storage for schools, clinics
or other institutions with large areas of roof’ [Wateraid, 2008, p.32]

Storage tanks can be created in a variety of ways,
depending on their target group and size. Tanks
for household use can be made cheaply: ‘Basket
tanks are baskets made of bamboo, originally
intended for carrying or storing maize, which have
been plastered internally and externally with sand/
cement mortar. Storage of up to 2 cubic meters can
be provided by such baskets. Corrugated
galvanized mild steel sheeting, bent and welded or
bolted into a circular plan, and often coated with
sand/ cement mortar, can provide similar storage
capacity, but at a greater cost. Tanks of larger
capacity can be made of ferrocement, which substitutes chicken wire for the bamboo reinforcement
of the basket tank. These are cheaper to construct
than tanks made of masonry, blockwork, reinforced
concrete etc, and do not require the rendering with
waterproof cement mortar that masonry and blockwork often need’.
‘Above ground level, tanks are constructed with a
plain or reinforced concrete base, cylindrical walls
of ferrocement and a roof of ferrocement, or sometimes mild steel sheeting. A ferrocement tank is
easy to repair and, if the mortar has been properly
applied and cured, should provide long service as
a water-retaining structure at a fraction of the cost
of a reinforced concrete structure’[Wateraid, 2008,
p.32].
Hand-dug wells
‘The traditional method of obtaining groundwater
in rural areas of the developing world, and still the
most common, is by means of hand-dug wells.
However, because they are dug by hand their use
is restricted to suitable types of ground, such as
clays, sands, gravels and mixed soils where only
small boulders are encountered. Some communities use the skill and knowledge of local welldiggers, but often the excavation is carried out,
under supervision, by the villagers themselves. The
volume of the water in the well below the standing
water table acts as a reservoir, which can meet
demands on it during the day and should replenish
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Boreholes and Tubelwells
Comparede to hand-dug wells, tubewells ‘are
usually quicker and cheaper to sink, need no
dewatering during sinking, require less lining material, are safer in construction and use, and involve
less maintenance. From a hygienic point of view,
the fact that a pump is needed to lift water from a
tubewell is an asset, not a liability’ [WaterAid, 2008,
p.15]. To prevent ingress of polluted water or other
contaminants, it is preferable to instal a handpump,
especially if the water to be raised from a well or
borehole is for people to drink. There are many
different types of handpump. ‘However, most of
them are positive displacement pumps and have
reciprocating pistons or plungers’ [WaterAid, 2008,
p.21].
Capital costs of both tubewells and boreholes are
medium; proper drilling equipment is needed, and
the borehole needs to be lined. The running costs
are medium, since the mechanical parts need to be
maintained and perhaps replaced. They both suit
deep underground aquifers [WaterAid, 2008, p.8].
A borehole is a narrow shaft drilled into the ground
in which a vertical pipe is installed. A borehole
system is claimed to be fast and affordable
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compared to other drinking water systems
[Wateraid, 2004, p.7].
River / Lake abstraction
According to WaterAid, this is ‘the last resort’. The
capital costs are high, because of the design and
construction of the intake. The running costs are
also high, the water essentially needs treatment by
filtration, and the water usually needs to be pumped
up to the settlement. Maintenance is
required for the filtration and dosing plant
[WaterAid, 2008, p.8].
Impact on livelihood.
When water supply is improved, livelihood also
improves considerably. The positive effect is shown
in a WaterAid project in which the community makes
the link between the ‘improvements in
economic status with drinking water supply. Perhaps the clearest evidence was that the time and
labour saved from water collection did improve
economic status’ [Wateraid, 2001, p.25].

waste water systems & treatment

itself during periods when there is no abstraction
[WaterAid, 2008, p.11]. ‘The majority of people in
the developing world gain access to groundwater
either by means of a bucket and rope, or by using a
handpump. Using a bucket and rope can be made
easier if the well is provided with a windlass to help
to lift the bucket. However, although easy to operate and repair, the bucket and windlass arrangement has serious disadvantages: it does not allow
the well to have a cover slab which can be sealed
to prevent ingress of polluted water or other
contaminants, and the bucket and rope themselves
are continually being polluted by mud and dirty
hands’ [WaterAid, 2008, p.21].
Capital cost are low, especially if local labor is used.
Investment in a hand pump is needed. The running
cost are also low [WaterAid, 2008, p.8].

6.3

Graph. 6.1 The sanitary facilities covering Ghana show a problematic sanitary situation. Also, the public toilet
is a common community facility [based on Mumuni Fati, 2008]
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Sanitation
Most of the communities that live in the riparian
landscape of the Volta Lake, do not have a proper
sanitation system. This generally means that they
dump their liquid waste into the landscape or let it
flow into the Lake. This creates a health risk, since
most of the inhabitants depend on the water of the
Lake for drinking water.
‘Any latrine, provided it is used, is an improvement
on no latrine. In rural situations, family pit latrines
can provide satisfactory and acceptable sanitation’. A simple pit latrines for a family is affordable,
because they can built them for themselves with
guidelines and a little technical help [WaterAid,
2008, p.38]. The pit latrine is relatively common in
Ghana [22%]. Important to consider is that ‘pit
latrines should be sited at least 50m from the nearest well or borehole’ [WaterAid, 2008, p.38].
‘The ventilated improved pit latrine [V.I.P.] was
introduced in Africa in the 1970s and has proved to
be successful in rural areas in overcoming
problems with flies and odours [WaterAid, 2008,
p.40]. In Ghana, a populair modification of the
V.I.P. is the K.V.I.P. [7%].
The majority of the Ghanaians, 1/3 of the population, uses a public toilet. This facility is usually strategically sited by the district assembly. There are
several types with a variety of sizes. An average
10 seater [5 male, 5 female] can serve up to 40
families, accounting for about 250-300 people,
depending on the density of the compounds.
The W.C. is not yet very common [9%], and usually
associated with the elite, because access to flowing water is a precondition.

Other house
Bucket, pan
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Fig. 6.6 The scheme shows the proposition of an
off-site sewage pond in Kenya [Duchhart, 2007, Ill.
107].

Fig. 6.7 8-Seater public toilet in Kpando
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Fig. 6.8 Waste water is treated in a septic tank [Zebrowska, 2003]

Fig 6.9 Waste water is treated in Sewer treatment
ponds, in Kenya [Duchhart, 2007, Ill. 89]

Small scale community sewerage
schemes
‘In high-density population areas where properties
have flushing toilets, it is sometimes possible to
install a piped sewerage scheme. Advantages are
improved health and a great reduction in smells.
However, disadvantages are the relatively high
capital cost, construction difficulties in congested
areas and the disposal of the effluent at the end
of the system. The topography of the area may
well make or break this type of system’ [WaterAid,
2008, p.41]. It is preferable to create a sewerage
system before people start to settle in an area. A
slightly sloping area will reduce cost because the
pipe system can use gravity. In an ideal situation,
the black and grey water is separated from the rain
water.
Small scale community sewerage schemes ‘have
been very effective where there has been strong
community leadership and a real desire in the
community to improve conditions’ [WaterAid, 2008,
p.41].
There are different techniques to manage the
disposal of waste water at the end of the sewage
system. Two types of sustainable sanitation
improvements are septic tanks or purification
ponds.
Septic tanks
When a community is still small, up to 500 inhabitants, a septic tank can be applied to treat the sewage [Grey, 1998, in Zebrowska, 2003, p.83]. The
retention time in a septic tank is 1 to 3 days, and 2
cubic meters are needed for a single family’ [Van
Buuren, 2003. in Zebrowska, 2003, p.84]. It is not
uncommon to place a septic tank underneath a
[public] toilet. The size is then depending upon the
number of people using it.
‘The first stage of treatment takes place in septic
tanks where anaerobic digestion is performed’. But
septic tanks can provide only partial treatment to
wastewater, it is still contaminated and cannot be

discharged from the tank straight into the ground or
water. ‘So further treatment is required either by a
secondary treatment system or by the provision of
a percolation area in which the sewage percolates
into the soil via a system of underground distribution pipes’ [Grey, in Zebrowska, 2003, p.83].
Sewer treatment
Natural examples of percolation areas are wadi’s,
reed land or wetlands. An artificial secondary
treatment system could be a purification pond, in
which aerobic biological treatment is used. A smallscale treatment system consists of several small
ponds, in which the effluent is given time to break
into harmless nutrients. The first ponds are alike
to septic tanks. The other purification ponds treat
the water to make it clean enough to return into the
environment. ‘Methods of purification in secondary
treatment are similar to the self-purification that occurs naturally in rivers and streams and
involves many of the same organisms. Heterotrophic microorganisms, predominately bacteria but
also occasionally fungi carry out removal of organic
matter from settled wastewater. The microorganisms break down the organic matter by two distinct
processes, biological oxidation and biosynthesis,
both of which result in the removal of organic
matter from solution. Oxidation or respiration
results in formation of mineralized end products that
remain in solution and are discharged in the final
effluent or can be taken up by plants’ [Zebrowska,
2003, p.83-84].
‘Simple, affordable, and efficient sewage treatment systems have a large potential in the urban
and rural regions of Ghana’ [Adu-Ahyiah & Anku,
2008]. A simple water purification pond system for
1000 people covers an area of approximately 1000
m2. But this number is depending on several variables [Van de Sande & Fore, 2008]. A treatment
pond can be used in combination with a rainwater
reservoir to form an ecological, self-purifying
irrigation reservoir or a fish pond.

Impact on livelihood.
When the inhabitants are involved in improving the
sanitation, they contribute to the long-term
sustainability of water supply and sanitation
systems. A combination of ‘improvement of the
water supply and sanitation have great impacts on
people’s lives. It not only positively affects the
health situation and reduces the time that is now
spent on collecting water. Impacts can also include
significant improvements in household income
levels and security of livelihoods. Increased school
attendance occurs along with better child care,
social and cultural benefits such as reductions in
stress levels, increased status and self-esteem,
better family and community relations, and
increased ability to observe religious rites andcustoms’. ‘Improvements in access to water and
sanitation should form the cornerstone of any poverty reduction strategy’ [Wateraid, 2001, p. 28].
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Solid-waste collection
6.4

Fig. 6.10 Waste is stored in a Collection container
[Wateraid, 2004].
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Fig. 6.11 A tricycle is used for waste collection
[Zoomlion, Unknown].

Solid waste
In the riparian landscape around the Volta Lake,
one of the problems associated with solid waste
is the disposal of waste in ecological or hydrological sensitive areas, where it can easily be washed
away, like the drawdown area, the gullies of perennial streams and erosion gullies. There is a large
risk associated with the uncontrolled dumping of
waste in the landscape. This lack of environmental
sanitation causes health hazards and has a negative environmental impact.
Depending on the type of solid waste, there are 3
alternatives to handle the waste, if it is separated in
the following categories:
- Biodegradable waste, such as food and kitchen
waste and green waste.
- Recyclable material, like paper, glass etc.
- The remaining waste, including plastic.
‘The recent proliferation of plastic bags for packaging has seriously aggravated the negative impact
of uncontrolled dumping creating very unsightly
conditions’ [Mensah & Larbi, 2005].
The biodegradable waste can be recycled internally within the household, by simply feeding it to
the scratching poultry and small livestock in or near
the compound. This is a common practice in [rural]
households. Sometimes, compost is created out of
the leftovers, with support of for example the
Ghana Organic Agriculture Network [GOAN], a
Kumasi based NGO. The soil-enriching benefits of
compost can be used in the compound gardens.
If possible, the recyclable waste should be gathered together for disposal. Sometimes, people
inventively give this type of waste a second life as
container or building material. But this practice is
net very common. When impossible, the materials could be dumped together with the remaining
waste.

The remaining waste should be collected, for example in containers. From this point of collection, the
material should be transported to another location
for disposal, which might be a materials processing
facility, a transfer station or a landfill disposal site.
This can be done relatively simple by hand with
tricycle waste ollectors.
‘The Ghanaian experience shows that within the
existing socio-economic context, manual systems
are appropriate. The challenge therefore is to
develop and promote disposal systems that require
a minimum level of mechanical equipment’ [Mensah & Larbi, 2005]. There are a number of companies in Ghana collecting and transporting domestic-type solid wastes. The largest of these is ‘Zoom
lion Ghana Limited’ [Zoomlion, unknown], also active in Kpando.
In the case of a landfill disposal site, it is very
important that an appropriate location is chosen for
the landfill and a suitable disposal site is created.
‘There is a real need for improvement in current
levels of operations and in the design and siting
of new facilities to ameliorate current levels of environmental degradation’ [Mensah & Larbi, 2005].
Now, the sites are usually based on considerations
of access for collection vehicles rather than
hydrological or public health considerations,
creating health hazards and negatively impacting
the environment. The landfill should be located at
an appropriate distance from the settlement and
water bodies. The type of facility is also important.
It can for example be a concrete storage container.
In this way, the neighboring residents are not
bothered or hazards to public health or safety created, such as the breeding of rats and insects and
the contamination of ground water. This will improve environmental sanitation.
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irrigation & water retention systems
Fig. 6.12 A farmer is creating a hand-dug channel
for irrigation [Leighton, 2009].

Fig. 6.13 Terracing system in Kumasi.
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Fig. 6.14 Weir in Kenya [Practical Action, 2009].

Fig. 6.15 Drain under the road in Kpando Fesi

Irrigation
Availability and quality of water determines agricultural productivity. Agriculture in Ghana is almost
completely depending on rainwater. However, for
the past twenty years, Ghana has experienced
erratic rainfall and extreme periods of drought,
crea-ting an irregular water supply. Increasing
demand puts water resources under pressure. The
growing demand for food by the population can no
longer solely depend on rain fed agriculture. The
traditional way to collect water for irrigation is comprehensive and very time-consuming. ‘Although the
low capital requirement of these traditional technologies makes them advantageous and affordable,
their low delivery capacity and labor-intensive
nature make them highly unfavorable’ [Kamara et
al., 2004].
Rainfall variability is an inherent challenge for farming, especially for rural smallholder [semi-] subsistence farming systems, with limited opportunities
to cope with ecosystem changes. Moreover, ‘low
agricultural productivity often offsets a negative
spiral in landscape productivity, with degradation of
ecosystem services through soil erosion, reduced
vegetation cover, and species decline’ [Barron,
2009, p.ix]. Upgrading rain fed agriculture by irrigation increases productive landscapes, which could
be part of the solution to the country’s food security
problem and improve ecosystem degradation.
The present level of irrigation in the country is very
low. Larger scale irrigation projects are dealing with
problems of finance, operation, management, etc.
When Asian-type land use pressures would exist in
the Volta Basin, probably more than four percent of
the total area would be under irrigation. This would
correspond with a hundred-fold increase with
respect to present levels, which is not realistic
under present institutional arrangements. Instead,
an irrigated area of one percent of the total area is
put forward as the irrigation scenario, still an enormous relative increase from the present situation.
We expect that most irrigation expansion will take

place as small scale, village-level irrigation [Andah,
et al., 2003, p.32-33].
Small scale irrigation
In literature decentralised village-level irrigation is
repeatedly mentioned as the most likely and beneficiary form of irrigation. ‘Improved water supply,
enhanced agricultural production and sustainable
ecosystem services can be attained through adoption of rainwater harvesting with relatively low
investments over fairly short time spans [5-10
years]’ [Barron, 2009, p.66]. At some sites in the
Volta Basin irrigated agriculture is already growing
quickly. The Volta basin provides great irrigation
potentials, which give the possibility for year round
farming [Seloame, 2008, p. 20]. The small scale
irrigation development in the inland valleys, unlike the large scale irrigation systems, do not need
huge initial capital. These initiatives seem to have
good potential in the short term. Irrigation
development therefore will be very important in the
economies of the countries in the basin [Andah, et
al., 2003, p.28]. Still, the ‘lack of simple, affordable
and well-adapted water development technologies,
suitable for the production conditions and needs of
smallholder farmers in sub-Saharan Africa, is a
serious handicap to efforts for achieving food security on the continent’ [Hyman et al. 1995; Brabben
and Kay 2000].
international examples of water
retention systems
In the world, a wide variety of interventions are
used to bridge dry spells and droughts. But such
technologies, simple, affordable and suitable, are
hardly documented regarding Sub-Sahara Africa.
Inspiration can be found in India, where for centuries, people have used simple but intelligent ways
to harvest water. Their methods and systems to
irrigated their farmland have been well documented. The most relevant examples, originating from
different regions, are described below:
- Khadin rainwater harvesting system

A construction designed to harvest surface runoff
water for agriculture. It is a long [100-300 m] earthen embankment built across the lower hill slopes,
lying below rough uplands. Sluices and spillways
allow excess water to drain off. The water-saturated land is subsequently used for crop production.
- Ahar Pynes. floodwater system
An Ahar is a catchment basin embanked on three
sides, the ‘fourth’ side being the natural gradient of
the land itself. Pynes are artificial channels
constructed to utilize river water in agricultural fields.
Starting out from the river, pynes meander through
fields to end up in an ahar. Most pynes flow within
10 km of a river and their length is not more than
20 km. Impound river waters, of a seasonal stream
that falls into the nearby river, and use its bed as a
reservoir to meet the village’s irrigation needs.
- Inundation canals floodwater system
Via the inundation canals, floodwater entered the
fields, carrying rich silt and fish, which swam through
these canals into the lakes and tanks to feed on the
larva of mosquitoes. This helped to check malaria
in this region. The canals were broad and shallow,
carrying the peak waters of the river floods.
They were long, continuous at the right distance
and fairly parallel to each other distance for
purposes of irrigation. Irrigation was performed by
cuts in the banks of the canals, which were closed
when the flood was over.
- Bhanadara river water system
A check dam or diversion weir built across a river.
The dams raise the water level of the rivers so that
it starts flowing into channels. They are also used
to hold water and form a large reservoir. Where a
bandhara was built across a small stream, the water supply would usually last for a few months after
the rains.
- Phad irrigation system, linked to the Bhanadara
From the Bhanadara, the canals branch out to
carry water into the fields. The length of these
canals varies from 2-12 km. Each canal has a
uniform discharge capacity of about 450 litres/
second. Distributaries are built to feed water from
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the canal to different areas of the phat [block]. Field
channels carry water to individual fields. Escapes,
along with canals and distributaries, drain away
excess water. This way water reaches the agricultural command area, usually divided into four
phads. The size of a phad can vary from 10-200
ha, the average being 100-125 ha. Every year,
the village decides which phads to use and which
to leave fallow. Only one type of crop is allowed
in one phad. This ensures a healthy crop rotation
system that maintains soil fertility, and reduces the
danger of water logging and salinity.
- Kuhls irrigation system, using river water
Surface channels divert water from natural flowing
streams [khuds]. A typical community kuhl services six to 30 farmers, irrigating an area of about 20
ha. The system consists of a temporary headwall
[constructed usually with river boulders] across a
khud [ravine] for storage and diversion of the flow
through a canal to the fields. By modern standards,
building kuhls was simple, with boulders and labour
forming the major input. The kuhl was provided with
moghas [kuchcha outlets] to draw out water and
irrigate nearby terraced fields. The water would
flow from field to field, and surplus water would
drain back to the khud. The kuhls were constructed
and maintained by the village community.
- Zabo run-off water harvesting system.
Water conservation is combined with forestry, agriculture and animal care. Villages where zabos can
be found are located on a high ridge. Though drinking water is a major problem, the area receives
high rainfall. The rain falls on a patch of protected
forest on the hilltop; as the water runs off along the
slope, it passes through various terraces. The
water is collected in pond-like structures in the middle terraces; below are cattle yards, and towards
the foot of the hill are paddy fields, where the runoff ultimately meanders into [Rainwaterharvesting,
2004]
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The common effect of all these systems is the
increased retention of water in the landscape,
enabling management and use of water for
multiple purposes. ‘By retaining landscape water
flows, increased rainfall infiltration increase growth
of vegetation, and decrease soil erosion, surface
runoff and incidence flooding. Managing water
resources in the landscape is thus management
the permanent vegetation cover to enhance
biomass production for fibres and energy, to harvest
non-timber forest products and to enrich landscape
biodiversity. Although forest and trees ‘consumes’
rainfall, they also safe-guard and generate many
ecosystem services for livelihoods and economic
good’ [Barron, 2009, p.ix].
The irrigation systems could be suitable for the
riparian landscape of the Volta Lake in a comparable way. During the rainy season, there are many
perennial streams, flowing towards the Volta Lake.
When stored, the water offers the potential to be
used for irrigation in the dry season.
Pumps
But not all agricultural fields can be irrigated using
such systems, because of topography or their location in respect to the Volta Lake. For these
areas, water-lifting technologies can be used.
Those with ‘relatively high efficiencies such as
motorized pumps, have been tried and found
suitable for, mainly, wealthier farmers. For smallscale farmers, who usually irrigate relatively small
plots of land and operate on a relatively small capital, such technologies are unaffordable’ [Hyman et
al. 1995; Brabben and Kay 2000].
Treadle pump
An innovative development called the treadle pump
could be a suitable irrigation solution for small-scale
farmers in these parts of the landscape.
The treadle pump is a low-cost, affordable water
management option and ‘considered suitable and
easily adaptable to African production conditions.
It is a low-lift, high-capacity, human-powered wa-

ter lifting device designed to overcome common
obstacles to irrigation by resource-poor farmers’.
‘It can lift 5-7 cubic meters of water per hour [m3/h]
from wells and boreholes from a depth of 7 meters
[m], as well as from surface water sources such as
lakes and rivers’ [Adeoti, 2007, p.1]. The technology of the treadle pump is assumed to be a propoor, poverty-alleviating technology. It has are
a number of advantages over motorized pumps;
‘They are considerably less expensive than motorized pumps. They cost much less to operate,
because they require no fuel and only limited
repair and maintenance costs’. ‘The Treadle Pumps
employs the user’s body weight and leg muscles
in walking motion, thus the use of the pump can
be sustained for extended periods of time without
excessive fatigue. Operating the Treadle Pump is
much less tiring than operating other manual pumps
that utilize the upper body and relatively weak arm
muscles’ [Adeoti, 2007,p.2]. Not only is the treadle
pump less expensive and easy to use, but it is also
‘fabricated entirely from locally available materials
and can be manufactured using welding equipment
and simple hand tools in the metal workshops
commonly found in Africa’ [Adeoti, 2007, p.2]. Using
a treadle pump can save a lot of time, which can be
better spend on other activities. ‘The average time
spent irrigating by adopters is 3 hours per irrigation,
no adopters spent 4.75 hours per acre of farm [0.4
ha]’. ‘The average total labor used per hectare is
173.4 labor-days for adopters, 218.7 labor-days for
non-adopters, resulting in a difference of 45.3
labor-days’ [Adeoti, 2007,p.16]. Research in the
Volta Region by Adeoti showed a net income
increase of approximately $393 per hectare in 2007.
The facts above confirm the positive impacts of the
use of the Treadle pump. It reduces poverty,
enables cropping intensities, area of irrigated cropland and the income of farmers. Also the Treadle
Pump increased land and labor productivity. ‘Other
important impacts were the improvements in human
capital [realized through extra spending on
education and health care] and food security’[Adeoti,
2007,p.22].

Increasing opportunities to apply irrigated farming
could help to cope with increased rainfall variability
and evaporation as a result of climate change. It
will be a key intervention to reduce vulnerabilities
and from ‘an adaptation strategy for people living
with high rainfall variability, both for domestic
supply and to enhance crop, livestock and other
forms of agriculture’ [Barron, 2009, p.x/69].

conservation & Agricultural systems

impact on Livelihood
Irrigation can serve as an opportunity to enhance
ecosystem productivity, thereby improving livelihoods, human well-being and economies. ‘An
important but not always mentioned affect is on the
aesthetic and cultural ecosystem services’ [Barron,
2009, p.63].
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Fig. 6.16 A treadle pump to irrigate crops
[Design for the other 90%, Unknown].

Integral approach towards agricultural systems
Conservation measures are necessary to prevent
environmental degradation such as soil erosion,
deforestation, destruction of wildlife and desertification. Agricultural systems can be applied in the
landscape to improve production, and can also
serve as means for water and nature conservation.
‘While it is possible to effectively manipulate each
mechanism of successful farming individually,
better results can often be obtained by treating the
farming operation as a system. The interactions,
then, among system components may become
more important than how each component functions by itself. Treating production operations
holistically offers greater management flexibility,
provides for more environmentally and economically sound practices, and creates safer and healthier conditions for workers and for farm animals’
[CSREES, 2007].
Several types of agricultural systems have a positive effect on the environment and can improve the
agricultural production.
Agro-forestry
This is a system where trees are deliberately left
planted or made to grow on land where crops are
grown or animals are grazing. Agro-forestry can be
applied with emphasis on forest growth to check
growing of desertification in semi-arid lands or it
may be aimed at crop and livestock production
when trees form a green belt to protect field crops
and livestock from dust and storms or to protect
pastures for animal rearing.
In the plots leguminous trees or shrubs can be
grown in irregular rows, corresponding with the
topography lines. Crops and ruminant animals
make use of both the shrubs or lopped tree herbage residues of the crops. The leguminous tree
will fix nitrogen into the soil, provide some debris
for soil organic matter and protect the soil from rain
impact [FAO, 1989].
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Fig. 6.17 Agro-forestry is used to check erosion
and fixate nitrogen [Sustainable Footprint, 2005].

Fig. 6.18 The root system of Vetiver grass [Vetiver
World Wide, 2006]
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Fig. 6.19 Vertiver along the river in Bangladesh

Fig. 6.20 , Fahya Yui terraces in Kenya, to check
erosion [Jansens, J.W. in Duchhart, 2007. Ill. 45]

To improve the sustainability of agriculture farmers
can use potential of crops and animals to complement each other. Crop residues can be used to feed
the animals, and the manure can be used as fertilizer on the cropland instead. ‘In agro-silvo-pastoral
[crops + trees + grass for animals] systems involving legume tree Faidherbia albida [formely Acacia
albida], crop yield has been reported to increase
by 20% due to the presence of the legume. It is
estimated that half of this fertility is from dung of
animals’ [Alhassan, 1992, p.97].
Also important is woodlot planting or farming. This
is a practice in which specific trees are grown for
particular purposes. These include trees for poles
or stakes for use on crop farms and for building
houses, for timber, or to serve as wind breaks. It
may also be meant for fuel wood or for charcoal
production or to increase the fertility of the soil. For
agricultural land, techniques such as strip farming,
mulching, cover cropping, crop rotation, terracing
and organic farming can be employed as measures
of preservation. These techniques help to prevent
or reduce soil erosion and ensure that the fertility
or quality of the soil does not fall [Duchhart, 2007,
p.159].
In the Volta Region there are already different agroforestry projects. The trees used there are mainly
Citrus, Palm, Cola nuts, Plantain and Teak. Teak
wood is also used to make electricity posts. The
agro forestry takes about 5 years before it is
completely productive. Therefore a large number
of the very poor people refuse to wait for such a
long time before they can harvest. They look for
more efficient ways to make money. For example
maize and cassava only take 3 months before it is
ready to harvest [Ho District Assembly, 2008].

Mixed cropping
The modern way of farming as seen nowadays in
the Ghanaian landscape consist mostly of monoculture farming. The smaller the farmland is, the
more intensly it is cultivated. Farmers gradually
stop continuing the crop rotation, resulting in overexploitation of the soil and crop failure.
The advantage of mixed cropping are high yields
from all the crops growing on the same farm or plot,
because the nutrient requirements of the different
crops are not the same [Abass, 2004, p.103].
‘The traditional system [of mixed cropping] … takes
advantage of differences in rooting systems,
spatial arrangement of aerial parts, maturing dates
and the ability to grow under shade. Since the crops
in a mixture grow for varying overlapping periods,
the soil is protected from erosion for a longer
period by the leaf cover and root systems’
[Alhassan, 1992, p.90]. The different maturation
times of the crops ensure the farmer with a regular
harvest.The main disadvantage of this system is
that there often is high pressure on the land, which
results into an insufficient period of rest for the soil
[Abass, 2003, p.104].‘Soil conservation, organic
matter and water management schemes must be
encouraged in a mixed cropping context. ... A study
of erosion .. revealed that ridging across the slope
and mulching with straw were the best in soil and
water conservation and gave the highest millet
yield’ [groundnut cover] [Alhassan,1992, p.95].
anti-Erosion measures
The degree of soil degradation depends on slope
percentage, presence of vegetation and the degree of both natural as well as artificial disturbance
[water, or agriculture].
The drawdown zone has a natural degree of
erosion and sedimentation, because of the rising
and receding of water and washing of the waves.
But pressure on the land increases the degradation; the soil is disturbed by agriculture and cattle,
and bare soil is left after harvest and/or grazing.

The potential for agriculture in the drawdown zone
can only be exploited if erosion and sediment into
the lake is checked. The steeper parts of the landscape are not suitable for agriculture, and should
have a permanent vegetation cover, existing of
grass vegetation to guarantee soil conservation. In
gently sloping zones, agricultural use can be
allowed, if it is combined with anti-erosion
measures.
Vetiver grass
An option to stop erosion and control water run-off
is the cultivation of crops in combination with Black
Vetiver grass, Vetiveria Nigritana [Babalola, 2006].
The grass is a tropical species that grows fast and
is flood resistant. The root system of the grass is
large and strong, and binds the soil particles together. ‘The use of Vetiver grass for wastewater
treatment is emerging from research that has been
done in Australia, China and Thailand’. The cultivation is robust for several seasons. The physiology of
Vetiver grass enables it to withstand elevated levels of ammonia, toxic metals and a pH range from
4.5-11.5. The dominant growth factor is temperature; optimal growth occurs at 25 degrees Celsius.
‘Vetiver grass has the potential to produce up to
132 tonnes per hectare per year of dry matter’ [Ash
& Truong, 2003, p.23 and also Bache & MacAskill,
1984, Wiersum, 1978 in Tjia & Tjiook, 1985]. These
grasses could be planted in-between and around
the plots on which people practice drawdown agriculture to reduce run-off and flood damage.
Terraces
To restrain resource degradation and erosion in
higher parts of the landscape, terracing, contour
hedges etc. are needed to make sure that the remaining nutrients are not lost [Eenhoorn, 2007,
p.35].
The terraces can be combined with vegetation
strips, to break the speed of the water, and to
spread it in the drain below the ridge [Duchhart,
2007, p.130].
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 design

130

Knowledge gained during the process concerning
both theory [chapter 2 and 5] as well as practical
interventions [chapter 6] is combined with the sitespecific conditions of the two sites [Chapter 5], to
come up with a landscape based approach towards
development in the riparian landscape.
The transition from strategy to spatial concept is
made. An illustrative design, which addresses the
potentials and problems, is created for both locations to show what a safe the and productive landscape could look like.
The chapter concludes with the evaluation of the
hypothesis and reflects on the possibility to apply
a sensible integral landscape design as strategy
to re-structure the riparian landscape around the
Volta Lake and guide informal activities & settlement.

AfriArt Cards, Unknown.
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regional strategy
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The regional strategy is based on the diversity
of the riparian landscape around the Volta Lake.
In stead of locking all development in an uniform
policy, possibilities are exploited at selected sites
within the variety of the landscape.
In the strategy the environmental sensitivity of the
area and the actual level of degradation are used
as points of departure, which are both closely
related to relief.
This was also recommended in the 1998 study,
commissioned by the VRA to halt sedimentation
[Tsikata, 2006, p.149]. Development is excluded in
close proximity of the Akosombo Dam and around
the Lake in areas with steep slopes; these should
be planted with trees, to arrest major rock slippage.
Within the softly undulating areas in the riparian
landscape, some settlements are located at the
Lakeside, but also in proximity of the existing transport system on more accessible locations. These
settlements are growing fast and have the potential
to serve as a hub. The design strategy is to develop these strategically located settlements into new
[market] centralities, from which development
radiates out into the landscape, to the more isolated
settlements at the Lakeside. Eventually, this could
open up the hinterland of the riparian landscape to
the hubs, that are connected to the national
network. When agricultural possibilities are
pursued and the spatial relation is strengthened,
this will improve access and trade, stimulating
economic development and poverty reduction; a
network and framework is created within the riparian landscape of the Volta Lake.

Fig. 7.1 The uniform VRA policy could be abandoned, and replaced by a landscape based approach.
Strategic located settlements at the Lakeside are developed into new centralities.
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Fig. 7.2 Landscape strategy
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landscape strategy

At a local level, the strategy entails the abandonment of the 280 feet contour line as a border from
which development is restricted to protect the Lake.
Instead of attempting to stop development is certain
areas, the strategy chooses to trigger development
in other areas of the riparian landscape, to ease
the pressure on the tense zone at the drawdown
border.
This form of incentive planning is based on a new
road as structuring element. This road based principle to restructure the landscape deliberately uses
a physical element, creating visual clarity in the
spatial organization of the riparian landscape.
The road is linked to the 300 ft contour line to stimulate settlements to develop higher up the slope,
away from the Lake. This will create a safer situation, because there is a buffer in times of
extreme water level heights, allowing the water
more space.
All the other design principles and interventions
are linked to the main road, striving to trigger selfsteering development. The settlements will not
be planned as done during the resettlement. It is
merely guided with a basic infrastructure, to allows
people the freedom to develop the settlement in
their own traditional way.

300 ft

NOV. 2010

280 ft

JULY 2010

7.2

Kete Krachi

average

HIGH
LOW

0 km

1 km

Fishing

2 km

Productive zone

3 km

Spontaneous settlement
triggered by Incentives

ROAD
Structuring element in the riparian landscape

Fig. 7.3 A [new] road is used as structuring element in the riparian landscape to stimulate settlements to
develop higher up the slope. This will create a safer situation in times of extreme water level heights.
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To make optimal use of the agricultural potential
that is provided by the resources available in the
riparian landscape, a productive and hydrological
plan is created. At the one hand, it is aimed at facilitating agriculture, while at the other, resources and
the environment are protected.
In the riparian landscape, zones are distinguished
with different productive potentials, based on the
topography and the vulnerability for erosion, the
availability of water and nutrients and the conservation of resources. This leads to three categories;
drawdown, agro-forestry and aforestation in which
production is allowed under specific conditions.
The connection to the new road makes commercial
production possible.

new
road

Fig. 7.3 A road combined with incentives functions as a magnet and triggers development.

136

Irrigated farming is introduced to ensure all year
farming, to adapt to the growing population and
climate change. The accomplish this, water catchments are created, harvesting rain- and run-off water from the perennial streams. This also limits erosion during extreme rainfall. The catchments are
located above the newly planned road, at its
intersection with the perennial stream, at a
naturally low lying area. During the rainy season
the water is collected, and released in times of
need with the use of a sluice system underneath
the road into a irrigation schemes based on gravity.

The optimal location to trigger spontaneous settlement is on the junction of the new road with an
already existing path, leading up the slope. The
small scale urban development is supported and
triggered by incentives. Here, the roads and basic
facilities are allocated in lay-out that functions as
a basis for development of the settlement. This
form of planning, by providing a basic structure as
a guide, will limit the informal organization of the
settlement, and make sure that access roads are
wide enough to accommodate walkways, lay-byes,
drains and utility lines. but at the same time, inhabitants are free to develop the settlement in their
own way.

NEW
RoAD

existing road

Sites can be appointed to accommodate markets
and lorry parks. Important from the perspective of
environmental hygiene is the improvement of the
potable water supply system. Action also needs to
be undertaken to introduce toilet facilities and
water purification for liquid waste and communal
refuse collection points and a comprehensive
waste disposal site for solid waste. Solid waste can
be collected in containers that are placed on fixed
locations in the settlement. The containers can be
emptied regularly into a special rubbish dump about
500 meters away from the village settlements.
It should not be too far away, to discourage the
people to take the garbage there, but it also should
intersection not be too close to become a health threat.
facilities

In the settlement scheme urban agriculture could
also be encouraged through the space allocation,
to so livestock can be kept and vegetables and
herbs can be produced for domestic purposes in
close proximity of the compound.

Fig. 7.4 At a junction, infrastructure and facilities are the incentives that guide the development of a
settlement.
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Fig. 7.5 The new road positioned in the riparian
landscape at Kpando Torkor.
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Fig. 7.6 Productive zoning and irrigation possibilities in the riparian landscape of Kpando Torkor.

300ft contour line
Existing road
New road
Fig. 7.7 Design Kpando Torkor.
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Fig. 7.8 The new road positioned in the riparian
landscape at Kete Krachi.
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Fig. 7.9 Productive zoning and irrigation possibilities in the riparian landscape of Kete Krachi.

300ft contour line
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Fig. 7.10 Design Kete Krachi.
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settlement incentives
To actually attract the people towards the new settlements, different elements need to be present on
the site before people move there. The incentive
settlements are planned in such a way, that it is
prepared and flexible enough for a growing population.
An overview is made of four different phases in
which the development is expected to take place.
The current situation in which there is a location
that is found suitable for the incentive planning.

Fig. 7.11 Current situation seen from the road.
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Phase 1
a start is made with building a semi-paved road to
make it possible in the future to travel and to trade
goods. Additionally, a public square is planned, that
is located next to the road junction. A start is made
with a sewage system. Next to the new main road,
trees are planted to improve orientation on a low
scale level. The trees are easily recognizable, linear elements in the landscape, but they also serve
as means for soil- and water conservation, road
protection and provide shade.
Some facilities need to be present to provide people
their basic needs. A borehole is placed to provide
the people with a sufficient amount of water. A lot
of activities take place in the open air, so it is important to improve the microclimate at these places.
Trees provide shade for pedestrians and market
salesmen, and they mark places where merchants
can expose their sales. Around the square people
settle spontaneously, in a more or less scattered
way. There will be a school located on the square
with a recreational area/playground in front of the
school and a public toilet. The playground is surrounded by trees, and people can play football or
practice other kinds of sports.
‘It is important to keep in mind that the spatial ordering at the landscape level is the result of the
appropriate ordering of space at the level of the individual farm.’ [Duchhart, 2007, p.142]

Semi-paved road

Start of sewage
system

Public square

Borehole improving
environmental hygiene

Mobola Plum
Parinari Curatellifolia
- Orientation & recognition
- Micro climate: Shade

PHASE

Fig. 7.12 Start of incentive planning, with the implementation of basic infrastructure and facilities.
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Phase 2
the development is evoked, and people are attracted to live at the new, higher located village. The
new road is connected to a nearby village or city,
and people settle themselves spontaneously at the
new location. The trees are large enough to provide some shade and protect the soil against erosion. From a social point of view a meeting place is
necessary in the shape of a church or a community
centre.

The new road
is connected to
a nearby village/city

Spontaneous
settlement

Next to the new main road
Ana tree, Acacia albida
- Anti-erosion
- Orientation
- Shade

Public facility
- Community center
- Health clinic
etc.

Fig. 7.13 Evoked development. People are attracted to live at the new, higher located village [Architecture public facility: Komonen, 1999].
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PHASE

Phase 3
urban development is taking place along the paved
road. The growing attraction of commercial area results into a thriving economy. Small roadside market stalls and shops are located spontaneously in
the commercial area. A trotro station can transports
people and goods to and from other settlements
and storage facilities are present to conserve products that can easily deteriorate. The number of inhabitants is growing and more public facilities are
built. Part of the inhabitants can afford it to connect
to the sewage system. The sewage system is connected to a gutter that leads the sewage into a water purification system.
		

Spontaneous, small
roadside market
with stalls and shops

Trotro station and
Commercial area
with storage facilities

Gutter connected
to waterpurification
system

Growing number
of inhabitants.
Evolution into
urban settlement.

PHASE

Fig. 7.14 Urban development along the road, in the back the commercial area can be seen, with small shops along the road.

145

Fig. 7.15 A new settlement resulting from incentive planning.

1

Detailed plan

Birdseye view

Station with trotro’s taxi’s and storage

Vegetation

Existing road

Paths

Public building [Community center, health clinic]
Commercial area with marketplace, shops and
storage
Public toilet

Vegetable gardens

Spontaneous settlement
Urban Agriculture:
Small agricultural fields and gardens

Houses

New road with sewer and treeline
Sewer system
Recreational area in front of the school

Road system
New secondary road

Topography

Electricity connection
Fig. 7.16 The new settlement in layers
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Impression

Road with
underground
sewage system

Fig. 7.17 Inside of the integrally developed settlement.
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Fig. 7.18 Sewage water from the settlement is treated in the purification ponds before being discharged into the landscape.

10

Detailed plan

Public square with
borehole and public building
[Community center, health clinic]
Road with sewer and treeline

Sewer outlet from the village

Water purification ponds

Agricultural fields
Aforestation on the steeper slopes

Wadi with grasses, reed and banana trees

waterpurification
In the first few years of the new settlement, the
number of settlers will be relatively low and they
are probably not rich enough to afford a connection to a sewage system. Therefore public toilets
are a good solution at the start of the development.
Public toilets are commonly used in Ghana; one
public toilet with 10 seats can facilitate an average
of 500 people. Sceptic tanks can be placed underneath the public toilets, to store the sewage underground.
However, at the start of the development of the
(new) settlement, preparations are made for an underground sewage system, because it is expected
that in the future inhabitants are wealthy enough
to be able to afford a water closet with connection
to the network. The spatial framework created by
the combination of the road, sewage system and
other utility lines prepares the settlement for future
growth because it functions as guide for the location of buildings. By further developing the sewage
system, a healthy and safe environment can be
guaranteed.
The sewage can be treated with a very simple system. When rainwater is harvested and collected in
a tank, the toilets can be flushed with water. This
sewage flows underground via the system into a
water purification system with facultative ponds.
The ponds remove the faecal bacteria in four different steps, and reduce the mosquito larvae population.
The first steps of the purification involve the biochemical removal of micro-organisms with algae.
In the final step the water flows into the maturation pond where the water is clean enough to be
used for fish breeding and small scale irrigation.
When the water is purified, it can be released into
the landscape via a wadi, functioning as a final purification step.
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Fish breeding and
small scale irrigation.

biochemical removal of
faecal bacteria with algae
in different steps

Road

10
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mATuRATioN PoNd
Fig. 7.19 Section of the water purification ponds.
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Road

Connection to
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Fig. 7.20 Impression of the water purification ponds.
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Fig. 7.21 Terraced irrigation system connected to a water catchment from a perennial stream.

1

Detailed plan

Watercatchment basin
Sluice
Outlet
Riverain woodland

Irrigated area

Riverain woodland

gravity irrigation
The new road lays on a dike body, which functions as a barrier to control the runoff from perennial streams during rainfall in the rainy season. The
rainwater from the area is collected a small reservoir, which stores water with the use of the sluice
system. By channeling the river on selected locations the water velocity will be decreased and the
riverbank gets stabilized. The intervention makes
more efficient use of water possible; the stored water can be used for irrigation, instead of flowing directly into the Lake.
Underneath the dike body a sluice system is used
to control the water. By opening the sluice, the water can be led out through a pipeline underneath
the road, through the dike body. Here it enters a
sluice head that can divert the water in the direction
of the Lake or towards the productive fields using
gravity.
The fields require terracing, because the slopes are
quite steep and erosion is, or could become a problem. Retaining walls create terraces that break the
long slope into different shorter ones. The wall are
built along the contour lines with stones found in
the surrounding landscape. The distance between
the main walls is on average 20 meter, so that a
height difference between the terraces of about 1
meter is obtained. Smaller walls can be constructed in between if necessary.
Via the channel the water reaches the production
fields using gravity. There, small irrigation channels are dug out along to the terrace walls. Small
dams in the form of simple wooden partitions are
placed on strategically chosen locations. When the
crops are in need irrigation, the partitions can be
opened by the farmers themselves to lead the water through in a personally controlled way.

- Drainage is improved.
- Better sites for cultivation are provided, enabling
a more free choice of crops
- sedimentation, run-off and flood damage are reduced as a result of terracing.
- Permanent year-round farming is encouraged
and the traditional system of shifting cultivation
with slash and burn is reduced.
The plantation of riverain woodland along embankments and terrace edges prevents people [and
cattle] from using these places as footpath. This
keeps unwanted trespassers out, which can damage the sensitive soil surface, otherwise leading to
the decrease of the infiltration rate. The vegetation
on the river banks also stimulates the soil- and water conservation and functions as a protective strip
to divert and to filter run-off. Seriously damaged
areas need to be replanted and natural development of vegetation is encouraged. The vegetation
is a combination of grasses and shrubs and [fruit]
trees. The use of trees is of multiple purpose, because it has possibilities for fuel wood, fodder, nutrient pump, fruits, etc.

Using this system farming practices are improved
and agricultural potentials are optimized.
- water is used in a more efficient way and irrigation
benefits are maximized.
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Riverain woodland along
the channel protects
the shores from erosion

Road with
sluices system

Riverain woodland along
the water catchment protects
the shores from erosion

10

10

iRRIGATION cHANNEL

Road

Fig. 7.22 Section of the catchment, controlled by a dike body with sluice system.
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wATER CATCHMENT

0m

Manual sluice,
guiding water
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production fields.

Channel
towards
the lake

Riverain
Woodland

Road

Fig. 7.23 Impression of the sluice outlet, downstream of the catchment basin.
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Riverain woodland along the channel protects
the shores from erosion

Irrigation channels

Terraces

10
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RivER
Fig. 7.24 Section of the irrigation system with terraces, created by retaining walls.
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Table. 7.1 Possible crops which require irrigation.

Tomato
Solanum lycopersicum

Garden egg
Solanum aethiopicum
Eggplant / Aubergine
Solanum melongena

Irrigation channel

Retaining wall
Anti-erosion

Crops

okra
Abelmoschus
esculentus
Sweet Pepper
Capsicum

Habanero Chili
Capsicum chinense
Cayenne Pepper
Capsicum annuum

Cucumber
Cucumis sativus

7.25 Impression of crops planted on terraces.

Pumpkin
Cucurbita x
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Fig. 7.26 Transition from Lake to drawdown zone with agricultural plots, to Agro-forestry.
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Detailed plan

Drawdown agriculture &
Agro-forestry
Drawdown agriculture
In the drawdown zone the soil fertility is high and
therefore generates a high potential for agriculture. However, the soil in the drawdown zone is
very vulnerable.
To check erosion and sedimentation, locations
need to be assessed on suitability based on slope
percentage, the flooding period, presence of vegetation and the degree of disturbance.

Drawdown plots
0.1-0.3 Ha
Path connected to pontoon

Agroforestry plots
0.5-1 Ha

On locations with a slope that is less then 15
degrees, the surface is considered to be suitable
for drawdown agriculture. The plots in this zone
will generally have a size of approximately 0,1-0,3
ha. Parts of the exposed drawdown zone will not
be used for production, but can be used as grazing strip for cattle instead. Consequence however
is that the crops in the drawdown zone need to be
fenced off to protect the crops from being destroyed by cattle.
But even in these locations erosion needs to be
taken into account when agriculture is applied. To
prevent the increase of sedimentation, anti-erosion measures need to be taken, to make sure the
environment is not damaged and the Volta Lake
is not filled with sediment. Grass species such as
Black vetiver grass are planted in dense linear
hedges along the production fields. They are
fast and easy to grow, flood resistant and have
a growth period that fits into the period of soil
exposure. The dense root system of the grasses
binds the soil, preventing erosion. Moreover the
grasses fulfill a function as weed prevention and
animal fodder, and people can use the grasses as
components for domestic products, for example to
make baskets.

Treadle pumps can be used to irrigate the drawdown fields. The treadle pump is an easy solution,
that is cheap and easy to use. By treading the
pedals, the water is pumped up into a small basin
or directly into a watering can or a bucket.
Agro forestry
Agro forestry is applied on the slightly higher parts
of the slope above the drawdown zone. This part
is under less influence of the Lake water. Plots
in this zone will have a size that varies between
0.5 and 1 ha. In the agro forestry zone cropland
alternates with rows of different kinds of irregularly
planted trees. Intercropping is used, mixing crops
such as maize in combination with sorghum. The
trees have different purposes. They are good for
soil conservation and nitrogen fixation, but also
function as windbreaks, fire wood, wood production and animal fodder.
From the new settlement a road will lead down to
the Volta Lake, ending at the edge of the Lake as
a jetty into a small pontoon. This makes a good
connection for the transport of people and products possible between the village and the Lake.
This makes it easier for the fishermen to moor
their boats at the shore so they can collect their
goods for road transport.
The transition between the lake and the drawdown
zone is flexible and can shift as a result of climate
change.
Palm trees are planted in lines at the upper edge
of the drawdown zone to provide shade and function as orientation. The fruit can even be used as
a source of vegetable oil.
The aim of the design is to improve the hydrological balance and restore the water retention capacity. The erosion will be controlled to retain soil
fertility and the supply of water is regulated so that
1:1000
the level of agricultural production
can be raised,
without damaging the environment.
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Fig. 7.27 Section of the transition, with anti-erosion measures.
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Table. 7.2 Possible bulk crops, appropriate for
intercropping.

Possible crops
Maize
Zea mays

Rice
Oryza glaberrima
Path towards the jetty
and the drawdown zone

Fence
- Protect crops from animals

Crops

Cassava
Grass
- Soil and water conservation Manihot esculenta
Anti-erosion
- Prevention of weeds
- Animal fodder
yam
- Domestic products
Dioscorea
Cocoyam
Colocasia esculenta
Plantain
Musa paradisiaca

Cowpea
Vigna unguiculata

Groundnut
Vigna subterranean

Fig. 7.28 Impression of a path through the drawdown zone, enclosed by a fence, protecting the crops from
livestock.

Sorghum
Sorghum bicolor

13

Trees
- Soil conservation
Nitrogen fixiation
Windbreak
- Animal fodder
Fire wood

Fig. 7.29 Impression of Agro-forestry and intercropping.
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Crops
Intercropping mix
Maize / Sorghum

Fence to protect
crops from cattle

Crops

Water from the lake
is used for irrigation

Vetiver Grass
Anti-erosion

Fig. 7.30 Impression of drawdown agriculture, irrigated with a treadle pump.
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The riparian landscape around the Ghanaian Volta
lake is a vulnerable environment. The potential of
the area draws people to the lakeside. The pressure on the landscape continues to increase with
the growth of the population and the invasion of
the drawdown zone by [permanent] settlement,
increasing environmental degradation.
LANDSCAPE BASED STATEGY
In their reaction to the threat the Akosombo Dam
faces from sedimentation, the VRA instituted a
uniform policy for the entire riparian zone around
the Volta Lake: In the area below the 280 ft contour line settlements and activities are restricted.
In this research a strategic landscape strategy is
favored, based on the spatial context. At strategic
locations functions and services are provided.
The development of these centralities and livelihood strategies for the lakeside dwellers’ within
the riparian zone are balanced with the protection
of the environment to diminish sedimentation and
degradation.
ROAD AS STRUCTURING ELEMENT:
FRAMEWORK AND NETWORK
The riparian landscape is structured using a road
as tool, following the topographical landscape
features to a certain extend. By merging infrastructure and landscape, a framework is created
within the riparian landscape, to which the
development of [private] initiatives can be linked,
while obtaining minimal land ownership and using
limited financial resources.

INCENTIVE PLANNIG
To trigger concentrated development along this
network, which increases accessibility, incentive
planning is used. A link between the structural
design and practical design solutions is made
at the settlement level. The positioning of social
infrastructure and facilities are at the center of
this open-ended strategy, giving the settlement a
more formal character. The detailed form remains
to a curtain extent unknown: The basic structure
will provide the basis for development, only with
implementation the landscape will get its final precise architecture. Problems are tackled
concerning problematic access, erratic and unreliable power supply, living conditions, access to
basic services like clean drinking water, sanitation
or health care, to create a safe, clean, healthy
and green environment for the inhabitants.
ADAPTIVE TO CLIMATE CHANGE
In the design a safe settlement location is
provided, above the 300ft contour line, anticipating
future change in the lake water level.
The over reliance on rain-fed agriculture is
diminished by providing opportunities for irrigated
agricultural production, linked to rainwater
havesting.

EVALUATING THE HYPOTHESIS
At the start of this thesis, it was hypothesized that:
‘The riparian landscape around the Ghanaian
Volta lake offers the potential to support livelihood,
without jeopardizing Akosombo dam’s efficiency
and durability. A sensible integral landscape
design can re-structure the riparian landscape and
guide informal activities & settlement’.
In reaction to Tsikata [2006, p.339] the development plan provides infrastructure and facilities,
so that it becomes possible to conduct multiple
livelihood activities by creating the opportunity to
make use of the relative abundance of natural
resources in the riparian landscape.
Reflecting on the hypothesis in relation to the
content of the report, it could be stated that the
hypothesis is true. However, it should be emphasized that this is not necessarily the only way in
which the conflict of interest within the riparian
landscape could be bridged. A landscape based
approach is a method that could have a substantial contribution because of its spatial and integrated qualities. When strategically used the
design approach is suitable and appropriated for
the existing situation and context.

LANDSCAPE PROTECTION AND PRODUCTION
The design is resource based, increasing agricultural production by making optimal use of agricultural potentials of the landscape, while also
enhancing environmental stability by guiding
ecological process To be able to work towards a
sustainable environment, knowledge from other
disciplines, such as environmental sanitation and
public health, waste management, soil and water
conservation, farming-system research, agroforestry, and irrigation techniques is used to
protect the resources.
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