
GOAL OF ADAPTS

Climate change is expected to result in gradual 

changes in temperature, rainfall patterns and sea 

level rise, but also increased climate variability 

and extreme events, threatening water availability 

and food security for millions of poor people. 

Adaptation strategies to deal with these impacts 

are urgently needed from the level of communities 

to national governments.

ADAPTS promotes community based examples of 

adaptation to climate change in six river basins 

around the world. Project with a three year duration 

are being carried out in Ethiopia, Ghana and Peru. 

One yearly action studies are being carried out in  

Botswana, Brazil and Vietnam. This fact sheet 

provides an overview of the main challenges and 

activities in the Genale-Dawa basin in Ethiopia, with 

a focus on the Borana region. The various contexts 

of the pilots are expected to feed the discussions on 

the climate-proofing of water management at 

different policy levels (local, district,  (inter)national)

GHANA CASE STUDY

The Dayi River Basin in southeastern Ghana is  

surrounded by hills and mountains. The area covers 

2050 km2 and has a population of approximately 

100.000 people. Some 60% of the population depend 

on rain-fed farming for their livelihood. The tropical 

climate has a distinct dry season. A large part of the 
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climate has a distinct dry season. A large part of the 

original savannah and mountains forests have been 

degraded due to human activities. In recent decades, 

rainy seasons have become shorter and more 

irregular. Cultivation of cocoa and the production of 

other crops has declined and forced people to revert 

to less yielding farming practices (for example 

cassava) or migrate.

To achieve this goal, ADAPTS focuses on:

�1. Knowledge development: developing climate 

change information and studying how local water 

management can be made climate-proof.

�2. Local Action: the identification, support, 

documentation, analysis and dissemination of 

innovative, locally-based interventions to ensure that 

local knowledge and visions are included in basin 

and national policy dialogues.

�3. Dialogue: establishing policy dialogues between 

local and national stakeholders on the issues of 

sustainable water management and adaptation to 

climate change.

Fig. 1 The six case study areas.

The first objective of the project is to support 

innovative farmer groups to implement irrigation and 

agroforestry along the river banks in such a way that 

the household economy in Dayi basin adapts to 

climate change. 

Fig. 2  The Dayi River south near Hohoe

In 2008, the Institute for Environmental Studies, 

ACACIA Water and Both ENDS started the 

ADAPTS project. The overall aim of ADAPTS is to 

increase developing countries’ adaptive capacities 

by achieving the inclusion of climate change and 

adaptation considerations in water policies, local 

planning and investment decisions. 



LOCAL ADAPTATION

DIALOGUE AND UP-SCALING

Throughout the project farmer groups, the district 

government and NGOs have been consulted in 

various stakeholder meetings. Since 2007, the 

Woadze farming model evolved from using small 

pumps (irrigating of one hectare) to the use of larger 

pumps irrigating 2-10 hectare. Managing labor and 

To control and guide these local adaptations in the 

Dayi basin the Water Resources Commission 

(WRC) is creating a management plan. In this plan 

socio-economic, climatological and hydrological 

developments are taken into account. The plan 

regulates land use along the river banks (including 

buffer zones) and licenses the abstraction of 

irrigation water and drainage of polluted water from 

and into Dayi River.

The Southern part of Ghana has a bimodal wet 

season with rainfall peaks in June and September. 

In Dayi basin average annual rainfall decreased 

from 1700 mm/year in 1975 to 1400 mm/year at the 

present. Rainy seasons have became shorter, and 

perennial springs have become seasonal. In this 

period the base flows of the Day River in the dry 

season have decreased from over 5 m3/s to less 

than 2 m3/s at present. Due to a combination of 

climatic and socio-economic changes deforestation 

accelerated after 1985. Global climate models show 

different projections for southern Ghana, but a 

recent regional climate projection of NCAP 

indicates a further decline in rainfall and shortening 

of the rainy season.

The decreasing amount and reliability of rainfall 

amplifies the negative effects of shifting cultivation 

and of population growth and results in a drying out 

of water resources and in a depletion of soil fertility. 

The population is well aware of these changes and 

considers reforestation, crop diversification and 

irrigation as successful adaptation measures. At the 

same time, the district government is making a 

management plan for the Dayi basin, in which the 

adaptation of the local communities to climate 

change is supported and regulated. 

CLIMATE CHANGE AND VULNERABILITY

Fig. 4. Discussions between farmers and the ADAPTS team

SUCCESSES

NGO’s like Development Institute have been 

experimenting since 2007 with sustainable 

agricultural practices in combination with 

agroforestry. In ADAPTS, Development Institute 

devised the ‘Woadze model’  for small groups (15 

farmers on 15 to 25 acres) and developed sprinkler 

irrigation along the banks of the Dayi River. Two 

schemes have been put in practice in the dry 

season of 2010/11 and another five pilots have 

been identified. Agroforestry in the buffer zone 

along the river diversifies the sources of income 

and protects against flooding and erosion. In more 

hilly areas agroforestry also buffers water .    
Successes of this project are:

• Method for rapid assessment of climate 

and hydrology and their future changes 

(rainfall simulator)

•comprehensive inclusion of local 

population’s perception  in climate change 

impact assessment

• Development of a model for irrigated 

agriculture and agroforestry for small 

farmer groups

• Improvement of procedures and scope 

of  RBMP’s in Ghana

• Installation of a River Basin Board with 

representatives of all stakeholders in the 

basin.   

LOCAL ADAPTATION
pumps irrigating 2-10 hectare. Managing labor and 

revenues was critical and developed from 

communal to individual plots, with payments of user 

fees for the pump to guarantee its maintenance. In 

2010/11 two pilots have started. Another five pilots 

are identified, and further up scaling is proposed 

through a revolving fund at a local credit 

organization. A part of the ADAPTS budget is 

allocated to help future farmers groups to buy 

pumps through this fund. 

Fig. 3. Woadze model of irrigation with sprinklers. The buffer zone 

protects the agricultural land from floods and prevent erosion. Sprinkler 

installations are very easy to move around in times of droughts or floods.



A climate prediction model has been developed by 

ADAPTS to generate synthetic rainfall and 

evaporation records. These records will be run 

through the catchment model to study changes in 

base flows and flood frequencies. Expectations 

are that rainfall and base flows will increase, as 

well as flood risks, but predictions are still 

ambiguous.

Insight in the hydrology of the basin was used to 

develop water allocation strategies up to 2050, 

based on the Water Evaluation And Planning 

(WEAP) model. Finally, stakeholder consultations 

and the scenario studies, in combination with the 

WEAP model outcome formed the basis for the 

River Basin Management Plan for the Dayi Basin 

IMPLEMENTED WORK

A literature review and interviews with 

policymakers, chiefs, NGOs, farmers provided a 

comprehensive introduction to the issue of climate 

change in the Dayi River basin. A thorough 

household survey conducted in 2009 increased 

insight in socio-economic and climate indicators 

impacting farming communities in the Dayi basin. 

A hydrological study was done on the impact of 

changing rainfall patterns and land use change on 

the local hydrology.

Meanwhile, the ‘Woadze Model’ was developed 

by DI as an alternative method that enables 

agricultural production under changing climate 

conditions. A  Water Evaluation and Planning 

(WEAP) model will give more insight in in the 

maximum abstraction of water from Dayi under 

climate change so as to prevent overburdening of 

the Dayi water resources

The economic potential of the Woadze model will 

be analyzed in a market study. Via focused group 

discussion with farmers the profitability of 

traditional food crops (cassava, yams) versus tree 

crops and different irrigated crops will be 

compared. Also the agricultural product streams 

entering and leaving Dayi are inventoried, as well 

as the whole salers organizing this trade. In this 

way farmer groups will arrive at optimal crop Socio economic survey (N=107)

Fig. 5. nursery (left) and soil sampling (right)

1ST RESULTS

way farmer groups will arrive at optimal crop 

choices to counteract negative effects of climate 

change or capitalize opportunities.

Both the WEAP and the hydrological model as 

well the community perceptions will be part of the 

River Basin Plan. The Water Resources 

Commission will finalize this plan in 2011, 

incorporating long term and climate proof 

projections to ensure sustainable water use.

Impacts/effects of local action(s)

Historical rainfall and runoff data in the Dayi Basin 

revealed that rainfall and base flows decreased in 

the period from 1970 tot 2005. This can is partly 

due to the reduced rainfall from 1980 until 2007. 

However,  analysis with a catchment response 

model (HBV) indicate a change in the catchment 

behavior, as recessions coefficients for runoff are 

different for more recent periods after 2000, when 

base flows showed a further decline. This may be 

related to changes in land use and soil 

degradation. Remote sensing images 

demonstrated accelerated deforestation between 

1987 and 2001. Nevertheless, wide spread 

erosion was not observed in the basin.  

Up to date irrigation is very scarce in the Dayi 

Basin. The people who do irrigate grow okra, 

garden eggs and pepper for selling. More common 

crops are rain-fed cassava and maize which are 

grown for own consumption and sale. Large 

differences in income exist due to 1) the location of 

land that influences the soil fertility or moisture 

content; 2) the diversity of crops cultivated and 

their type; 3) the ability to apply land management 

techniques (e.g. fertilizers and irrigation).

The average respondent’s annual income is 2258

GhC (~EUR 1060), 75% of which is earned in 

agriculture. However, 67% of the respondents 

stated their income had decreased in recent years.

Droughts are experienced often in recent years, 

causing water shortages, failing harvests and 

outmigration of youth. Ultimately hunger and death 

are feared by the respondents. They state that 

climate adaptation is cost effective and that they 

are highly motivated to adapt, but that they are not 

very experienced and have little means to adapt. 

In practice people are already diversifying the 

crops they are growing, but other popular 

measures like reforestation and irrigation are 

hardly implemented.



The project will build on earlier gained knowledge 

and experiences to produce information and 

PLANNED ACTIVITIES

LESSONS LEARNED

• Climate change knowledge development

Up scaling 

ADAPTS enabled the replication of an existing pilot 

of water and resource use in the village of Woadze 

to six other communities. The Dayi River Basin 

Management Plan guarantees involvement of all 

major stakeholders (especially districts) in 

determining water and resource use in Dayi basin. 

At the same time, based on the experience in the 

Dayi Basin, WRC is now determined to climate 

adaptation in their national water plan.

• Local Action

As communities are aware of increasing climatic 

constraints in their livelihood, they are motivated to 

adapt. They have ideas on how to do it, but often 

lack the knowledge, experience and means for 

truly innovative action. NGOs play an important 

role in disseminating the knowledge and build 

capacity among farmer groups. Credit 

organizations are necessary in further triggering 

the development.

• Dialogue

The Dayi Basin is hit by droughts in the past, and 

under changing rainfall patterns good water 

management is important. At the same time, 

cause-effect relations are not always clear and 

uncertainty plays an important role. Therefore, 

both short- and long term planning of water 

resources requires a dialogue between the 

responsible government body and water users 

throughout the basin

Fig. 6. A groups of farmers during a workshop on 

irrigation methods and water management
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and experiences to produce information and 

insights on:

• Socio-economic effects of small scale 

irrigation

• Further study into the impacts of climate 

change and environmental degradation on the 

river basin;

• Study of economic viability, product marketing 

and credit facilities for the ADAPTS farmer 

groups.  

The findings of the project will be discussed the 

coming years at meetings with local stakeholders; 

at meetings with national stakeholders, and at 

international meetings.

• Climate change knowledge development

Climate change is superimposed on existing 

environmental and social problems. At the same 

time, it is very difficult for both local people, the 

government and scientist to reveal cause-effect 

relations. One important conclusion is that to 

assess the impact of changing rainfall patterns, an 

assessment of trends in climate change 

projections alone falls short. Changes in climate 

extremes and shifting seasons are as important. 

Assessments of land use change, population 

growth and agricultural practices are an inherent 

factor in determining the future water availability.

The ADAPTS project only provides an initial 

insight. Communal irrigation in the Dayi Basin will 

develop further with new insight in water resources 

planning from the side of the government and by 

trial and error experience of the local communities. 

However, it can already be stated that the 

ADAPTS approach of bottom-up development with 

guidance by the government proves to be 

successful. Communities proved to perceive 

climate change, and to have ideas and motivation 

act innovatively. However, they do not always 

have the ability to discriminate the various causes 

and effects, and the means to adapt. 


