
The Fouta Djallon Highlands Integrated Natural Resources Management Project is being implemented 
under the umbrella of the Fouta Djallon Highlands Management Program of the African Union. It aims 
at ensuring the protection and rationale use of the FDH’s natural resources in order to contribute to 
improved livelihoods of the population in the Highlands, by facilitating regional collaboration in 
integrated natural resource management, assessing the status of the natural resource base and 
developing replicable, community-based sustainable land management models.   

Climate change poses additional challenges to the sustainability of watersheds worldwide. There is a 
consensus among scientists that major watersheds in Africa and other tropical regions will be impacted 
to varying degrees by climate �uctuations. At the international level, the high degree of interdependence 
of West African countries with regard to water creates a potential ground for tensions and con�ict. 
Therefore, there is a concrete need for reducing the current vulnerability to climate variability and climate 
change as well as keep the adaptation options open to deal with the worst-case scenarios.  

Watershed and land degradation occurring in the FDH are compromising the capacity of ecosystems 
to provide, maintain, and regulate critical functions and services, including resilience to climate variability 
and natural hazards. In this context, the project can contribute signi�cantly to build climate resilience. 
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Introduction 

Climate change (CC) poses additional challenges to the sustainability of watersheds 
worldwide. There is a consensus among CC scientists that major watersheds in Africa and 
other tropical regions will be impacted to varying degrees by climate fluctuations (FAO, 
2011c). At the international level, the high degree of interdependence of West African 
countries with regard to water creates a potential ground for tensions and conflict. Therefore, 
there is a concrete need for reducing the current vulnerability to climate variability1 and CC as 
well as keep the adaptation options open to deal with the worst-case scenarios (CSAO-SWAC 
et al., 2008; ENDA et al., 2007; IDRC, 2007; IPCC, 2007; IUCN, 2004).  

Watershed and land degradation occurring in the Fouta Djallon Highlands (FDH) Region are 
compromising the capacity of ecosystems to provide, maintain, and regulate critical functions 
and services, including resilience to climate variability and natural hazards. In this context, 
the FDH INRM Project (hereafter, the Project) can contribute significantly to build climate 
resilience. The need for a concept paper delineating a strategy to integrate the CC dimensions 
in the Project was acknowledged in view of the fact that in some circumstances, the 
availability of expertise, means and financial resources to face the scientific and technical 
challenges posed by CC in the FDH region may be insufficient or limited.  

The objectives of this document are:  

1. Review the current literature and ongoing projects, institutions and processes related to 
CC in the FDH region (including linkages to UNFCCC and IPCC); 

2. Review the latest thinking, strategies and approaches within FAO in terms of CC 
adaptation and mitigation in view of their relevance for Project;  

3. Identify suitable tools and methodologies to 1) estimate the carbon balance of project 
interventions, and 2) perform CC vulnerability assessment and integration of adaptation 
strategies at local level; 

4. Undertake a brief stocktaking on how project components already indirectly relate to CC; 
5. Include recommendations for specific donors/funds to apply for additional funding; 
6. Provide recommendations on all four project components to integrate CC aspects.  

 
This paper outlines a range of concrete and potentially feasible practices and measures aimed 
at increasing the resilience of the agricultural production and forest management systems, 
while reducing GHG emissions and increasing the C stocks. It also considers some 
instruments to downscale climate-related data and tools to understand the main drivers of 
climate vulnerability at local level as well as conduct an assessment of impacts of climate 
variability and CC on the livelihoods of people in the project area. The paper also provides 
guidance on the key tools and methodologies to calculate the current carbon stocks and 
emissions of GHGs from the agriculture sector2 in the project area, and estimate the possible 

                                                 
1 Climate variability refers to the inter-annual variability of individual climatic parameters around longer-term 
mean values. Climate variability can occur no matter whether the longer-term climate is stable or changing. 
2 The FAO definition of agriculture is inclusive of forestry and fisheries. 
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impacts of project interventions on emissions. Finally, the paper examines relevant financial 
mechanisms; provides an overview of recently-closed and ongoing initiatives and programs 
related to CC in the FDH region, while concluding with recommendations to integrate CC 
dimensions in each project component. In order to be concise, the paper is not overly detailed, 
but indicates further sources of information and guidance. 
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Chapter 1 Potential risks and observed impacts originating from current and future 
climate variability and change in West Africa  

 

For a successful outcome of the FDH-INRM Project, it is important that all engaged 
stakeholders are aware of the risks and potential impacts posed by variability in weather 
patterns and observed and projected climate changes on the different sectors. Adaptation 
planning should be based on the latest available climate information and impact scenarios, 
which allows identifying and addressing short and long-term risks and vulnerabilities. This 
section briefly illustrates, on the basis of a literature review, the current climate variability as 
experienced in recent years, the projected trends in climate variables and CC impacts on water 
resources and agriculture in the region. 

West Africa is considered among the most vulnerable regions to CC worldwide and evidence 
of changes has already been witnessed in the last decades. For the last fifty years, the 
countries of West Africa have been subjected to a substantial reduction in average rainfall. 
This trend is extremely clear in the Sahel3, with highly deficit periods in 1972-73, 1982-84 
and 1997, but it has not spared the Sudanese and Guinean areas either. An analysis of historic 
rainfall series shows a clear tendency for the isohyets to shift southwards of 200 Km, 
reflecting a decrease in rainfall throughout West Africa, shorter rainy seasons, followed by 
long dry periods when evaporation and evapo-transpiration reach maximum levels (CSAO-
SWAC et al., 2008; IDRC, 2007). A reduction of average annual rainfall in various areas 
ranging from 15% to more than 30% was recorded since 1970, accompanied by recurrent 
droughts, greater variation in the start times of the different seasons, resulted in even more 
pronounced decreases in river flows (ENDA et al., 2007; IUCN, 2004). The Niger River’s 
stream flow fell by 30% between 1971 and 1989; those of the Senegal and Gambia Rivers fell 
by almost 60%, against a drop in the order of 25% in average annual rainfall across the same 
basin and for the same reference periods. Overall the average discharge of the region’s major 
rivers underwent a decline of 30%- 60% since the early 1970s. This concomitant and highly 
pronounced variation compared to the drop in rainfall levels has been explained by a 
combination of climatic factors and an increase in water demand (CSAO-SWAC et al., 2008; 
IUCN, 2004). Severe droughts occurred in the early 1970s, in the first half of the 1980s, and 
at the end of the 20th century accelerating desertification, which in turn contributes to the 
decrease of agricultural productivity, reduction of biodiversity, degradation of the 
environment and diminished ecosystem resilience. West Africa is one of the most vulnerable 
regions to desertification in the world, with an estimated decline of arable land by 61% to 
0.63 hectares per capita between 1990 and 2025 (Speth et al., 2010). The rainfall deficits, 
droughts, drop in water availability and the food crises which have accompanied them in West 
Africa have often been resulting in exacerbated competition for access to water and have 

                                                 
3 Five eco-geographic areas can be distinguished according to the distribution of rainfall: Saharian zone with less 
than 150 mm of annual rainfall, Sahelian zone or arid zone with 150-400 mm, Sudanese-Sahelian zone or semi-
arid zone with 400-600 mm, sub-humid Sudanese zone with 600-900 mm and the humid Sudanese-Guinean zone 
with 900-1,500 mm. 
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elicited the following reactions at community level: gradual shift of the rural populations to 
the south, seasonal emigrations followed by rural exodus and international migration which 
have intensified as the climate worsened (ENDA et al., 2007; IUCN, 2004). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
 

 

 

 

 

 
 
Several assessments have been undertaken by the IPCC to provide future simulations of the 
West Africa climate. Despite recent tests have shown the limited capacity of models to 
forecast West Africa’s climate and the lack of consensus among the various climatic scenarios 
with regard to changes in precipitation (Druyan, L.M., 2011), the IPCC predicts a reduction of 
average annual rainfall in the order of 10% to 20%, with an expected fall in flows of 20% to 

Box 1: Observed impacts of climate variability and change on NR in West Africa 

Scientific evidence have shown that land-use and climatic changes have already greatly modified 
the conditions of Sudanian and Sahelian hydrology, with the following impact on water resources: 

 
• In the Sudanian areas, stream flows have been reduced, sometimes as much as twice the 

rainfall reduction rate; 
• In the Sahelian regions, runoff coefficients have increased to such a degree that discharges 

are increasing, in spite of the reduced rainfall. This is mostly a result of widespread and 
strong land-use changes that act as a driver of hydrological evolution of soils and basins 
(Descroix, et al., 2009). 

 
A regional consultation with experts revealed some additional impacts on water resources1:  
• Low water-levels with frequent cessations of flow in some rivers and a depletion in the rate 

of major aquifers; 
• A drop in the water table and discharge coefficient, reducing the contribution of 

groundwater to the major rivers; 
• A depletion of sub-surface water reserves; 
• A proliferation of invasive vegetation (e.g. water hyacinth, typha) because of reduced flow, 

warmer water and eutrophication, which hinder fishing, navigation, the functioning of 
irrigation schemes and hydroelectric developments; 

• A failure to fill many of the dam reservoirs during rainy seasons with socio-economic 
consequences due to a reduced water supply to towns; 

• Damages to hydroelectric dams due to both flooding and low water (ENDA et al., 2007). 
 
Impacts on Land: 
 

• Loss of grassland and acacia and shifting of sand dunes in the Sahel following intense 
periods of drought (IPCC, 2007); 

• Retraction of the Guinea and the Sudan vegetation zones to the southwest of 25 to 30 km in 
the period 1945–1993, with a concomitant shift of the Sahel from the northeast;  

• Drop in forest standing biomass and tree density (Gonzalez, P, 2001). 
 

Impacts on Biodiversity: 
 

• Loss of flora and fauna (IPCC, 2007); 
• Decline in forest species richness in the West African Sahel (Gonzalez, P, 2001). 

 
1 These statements might not be supported by long-term hydrological observations, but were drawn from the technical 
knowledge of experts from Universities, research centres, Government Institutions  and NGOs. 
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40%.  Regardless of the range of variation, the Sahelian zone, which strongly depend on the 
inter-zonal transfers of water from resources from the humid Sudanese-Guinean regions, will 
face higher temperature and reduced humidity. The watersheds, particularly those in the 
Sahel, which are characterized by a chronic shortage of rainfall, will see reduced vegetal 
cover, infiltration and run-off, accompanied by an increase of soil erosion. These various 
processes will affect the hydrological system of the watercourses and the agricultural sector 
that are directly correlated to weather hazards. There will be a fall in the ground water level 
following their reduction in recharge as well as a decrease in the number and size of ponds 
and watering points (IPCC, 2007). Furthermore, a reduction in the yield of the major crops is 
expected (maize, millet, sorghum, rice, cowpea) and in cereal production in particular. By 
2100, estimated farm sector losses will vary between 2-4% of the regional GDP; and pastoral 
and agro-pastoral areas will undoubtedly be the most affected by climatic variations (CSAO-
SWAC et al., 2008). The development of a meta-database of future crop yields, built up from 
16 recent studies, recently provided an overall assessment of the potential impact of CC on 
yields. Empirical and process-based crop models demonstrated that, despite a large dispersion 
of yield changes ranging from a reduction of 50% to an increase of 90%, the median is a yield 
loss near 11%. The predicted impact is larger in northern West Africa (Sudano-Sahelian 
countries, -18% median response) than in southern West Africa (Guinean countries, -13%) 
which is likely due to drier and warmer projections in the northern part of West Africa 
(Roudier, P. et al., 2011). It should be considered that there are some crucial factors that make 
this sub-region particularly vulnerable and at risk of tensions: first, poverty is widespread, 
second the environment is disturbed by man-made pressures, third water resources are poorly 
controlled and concentrated in a few watersheds to be shared among different countries 
(ENDA et al., 2007).  
 
Picture 1: West Africa Climatic Zones (FAO, 1983) and map of the project area 
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Chapter 1.1 Vulnerability and current climate related risks in Guinea 

According to the National Adaptation Programmes of Action (NAPA), Guinea is one of the 
wettest countries in the sub-region of West Africa, however an analysis of rainfall data from 
1960 to 2004 shows an almost constant decline in rainfall across the country, the disruption in 
rainfall patterns and an increase in average temperature. These trends are more pronounced 
towards the north (Middle and Upper Guinea). Vulnerability studies show that droughts 
observed during the 1961-1990 period have strongly influenced the hydrological regime of 
rivers. The curves of variation of water runoff show the same rate of rainfall indices: a general 
downward trend that becomes more evident during the last decade. These climatic 
disturbances are causing the drying up of rivers, drying of soil, destruction of vegetation 
cover, reduced agricultural production, and increase in water-borne diseases, especially in the 
north. A significant element of vulnerability is the importance of the inter-zonal transfer of 
freshwater from the wet to arid areas, thanks to the region’s major rivers, e.g. the Niger, 
Senegal and Gambia rivers, that originate in the Fouta Djallon mountain range and flow 
through the Sahelian area prone to low rainfall. This transfer of water ensures that large Sahel 
areas, measuring up to 4.6 million hectares during years of good flow regimes, are flooded on 
a yearly basis (Republic of Guinea et al., 2007). 
 
Box 2: Vulnerability of resources and of socio-economic groups to climate risks in Guinea 
 
Vulnerability studies conducted in Guinea indicate that the downward trend in rainfall and temperature 
rise observed since 1961, population growth and extreme poverty make various resources and socio-
economic groups very vulnerable to CC. In the Middle Guinea, the main climatic risks are: drought, 
high insulation, floods, disruption of the precipitation pattern and rainstorms. This box illustrates the 
expected impacts of each climatic hazard. 

Consequences of drought: 
• drying of land, rivers and ponds 
• degradation of headwaters 
• low-flow delivery of large rivers 
• siltation of rivers 
• water scarcity 
• drop in soil fertility 
• crop loss and livestock mortality 
• proliferation of diseases and plant pests 
• lower crop and animal productivity 
• migration of wildlife and biodiversity loss 
• increase in bushfires 
• social conflicts 
 
Consequences of high insulation: 
• upsurge of bushfires 
• increase in the evapotranspiration 
• dehydration of plant and animal species 
• drying of soil 
• loss of production and productivity

Consequences of flood:  
• destruction of socio-economic infrastructures 
• loss of lives and property 
• loss of plant and animal species 
• destruction of crops in lowlands and plains 
• lack of access to agricultural production areas 
• spread of waterborne diseases 
 

Consequences of the disruption of the 
precipitation pattern and rainstorms: 
• disruption of the agricultural calendar 
• destruction of crops and harvests 
• loss of income 
• disruption of the regime of rivers 
• acceleration of the process of soil erosion 
• loss of life and property 
• destruction of infrastructure 
• uprooting of trees 
• landslides 
(Republic of Guinea et al., 2007) 
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For the period 2000-2100, it is expected that temperatures will increase between 0.3 to 4.8°C 
in Middle and Upper Guinea. The temperature rise will be accompanied by changes in the 
distribution and amount of average annual rainfall over the territory, with a drop up to 36.4% 
by 2050 with significant impacts on the main socio-economic sectors of the country, as 
described in the box above.  Particular attention should receive the forest ecosystems, as their 
vulnerability is a function of water deficit of the different climatic zones. The rainfall deficit 
and the projected increase in temperature are expected to contribute to a change in the 
distribution of vegetation by 2025. The areas northeast and northwest will see the forested 
savannah become a dry savannah following a reduction of 200 mm of annual rainfall, dense 
vegetation would disappear in the region of Fouta Djallon and in the prefectures of Kérouané, 
Beyla, Lola and N'Zérékoré. This would gradually give way to the forested savannah, which 
will progress from north to south. On the other hand, the arid zones are expected to see a 
reduction of certain forest species less resistant to drought. Overall, these effects will 
significantly reduce the country's forest potential (IDRC, 2007; Republic of Guinea et al., 
2007). [Further reading: FAO Climate Impact on Agriculture (CLIMPAG) 
www.fao.org/nr/climpag/] 

http://www.fao.org/nr/climpag/
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Chapter 2 Climate-smart planning process 

 

In light of the discussion above, the need for planning adaptation is evident to reduce the 
vulnerability of the agriculture and forest sectors to present and future threats posed by 
climate variability and change, while keeping the adaptation options open to deal with the 
least favourable scenarios. At the same time, fast population growth in the region and the high 
number of malnourished people calls for an increase in agricultural productivity. The concept 
of climate-smart agriculture addresses both challenges. It strives for: increased resilience to 
CC (adaptation), reduced or removed GHGs (mitigation), and increased agricultural 
productivity, all of them contributing to the achievement of national food security and 
development goals.  
 
This chapter illustrates the essential elements of climate-smart planning processes as 
conceived by FAO. 
 
1. Analyse the CC scenarios at country level and translate them into local impact outlooks 

through the combination of quantitative and qualitative approaches to understand the 
likely impacts of future CC on ecosystems, agriculture and on people’s livelihoods that 
rely on them [Useful tool: FAO MOSAICC www.fao.org/climatechange/mosaicc/en/]. 

2. Perform a climate vulnerability assessment in the project area to better evaluate current 
and future risks through the analysis and elaboration of: a) livelihood systems and assets, 
b) local perception and current exposure to climate-related risks and hazards, c) existing 
coping and adaptation strategies, with an inventory of good practices, d) community 
priorities and potential interventions (see Chapter 3).  

3. Take stock of the national CC priorities that are relevant to the project area, through 
consultation of the UNFCCC National Communications, NAMAs and NAPAs. 

4. On the basis of the information above, develop concrete proposals of suitable climate-
smart options, including inputs and outputs (see Chapter 4). The identification of local 
coping strategies as an entry point is highly recommended. 

5. Gain an understanding of current carbon stocks and emissions of GHGs from the 
agriculture, forestry and other land-use sectors in the project area. The mitigation 
potential of the project should be estimated to refine the areas of intervention (e.g. pasture 
management, annual or perennial crop management, forest restoration) and select the 
activities generating the highest mitigation benefits. The estimation of the changes in 
GHG emissions as result of Project will be based on i) a baseline scenarios that shows 
emissions from current agriculture and land management practices, ii) foreseen changes 
in production systems or in land use iii) possible mitigation measures to be promoted 
within every areas of intervention (see Chapter 5).  

 

 

 

http://www.fao.org/climatechange/mosaicc/en/
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6. Potential suitable adaptation and mitigation practices should be designed, screened and 
prioritized by an interdisciplinary stakeholder team of researchers, university experts, 
extension workers and community representatives, which are involved in the analysis of 
costs and benefits of different solutions. Participatory climate-smart planning should in 
particular entail the validation and amendment of prioritized options, assessments of the 
associated barriers, limits and costs by the targeted groups.  

7. Identify the different actors and how they could contribute to operazionalize the climate-
smart options (e.g. NGOs, national institutions responsible for CC, community forestry 
users, FFS), also through the review of ongoing CC initiatives and their implementers. 
Identify the responsibility areas of key actors (see Chapter 6). Examples of functions: a) 
climate risk and vulnerability assessment, b) participatory adaptation planning, c) early 
warning and disaster preparedness, d) NRM, e) awareness raising and communication. 

8. Address the constraints and gaps, and associated financial (see Chapter 7), technical and 
capacity needs of the different actors for implementing the climate-smart options (FAO 
E-learning tool CBA; FAO 2011b and 2012). 
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Chapter 3 Tools for climate risk and vulnerability analysis at local level 

 
Successful and sustainable adaptation strategies should be selected not only on the basis of 
climate data interpretation, but also in accordance to the local culture, aspirations and 
priorities, and most importantly by reason of beneficiaries’ spontaneous coping strategies.  
In view of the reality that climate data needs often to be downscaled at project level; and that 
local perception about current climate risks and vulnerabilities is an essential component of 
the climate risk analysis, a considerable number of tools and methods have been developed in 
the international development forum for addressing these two objectives. This section 
presents a brief description of three potential tools to conduct an assessment of current 
impacts and vulnerabilities (Step 2 of climate-smart the planning process). The selection was 
performed on the basis of a rapid review of dozens of instruments available online. [Further 
reading: Adaptation Learning Mechanism www.adaptationlearning.net/ ]  
 
CRiSTAL (Community-based Risk Screening tool – Adaptation and Livelihoods)  
This computer-based tool, developed by IISD, SEI, IUCN and Inter Cooperation, is intended 
to help project planners and managers integrate CC adaptation and risk reduction into 
community-level projects. It requires focus group discussions that lead to the identification of 
autonomous adaptation efforts that are already ongoing and evident adaptation needs that 
require more systematic interventions and investments. In particular, it allows to: i) 
systematically understand the links between local livelihoods and climate; ii) assess a 
project’s impact on beneficiaries’ adaptive capacity; and iii) devise adjustments that improve 
a project’s impact on livelihood resources important to adaptation.  
[Available at: www.iisd.org/cristaltool/] 
  
Local Climate Estimate Tool 
It is a software program and database that provides estimates of average climatic conditions at 
any location on earth based on the FAOCLIM database of almost 30 000 stations worldwide. 
The program can create climatic maps, extract data in various formats from the database for 
further processing and can display graphs showing the annual cycle of monthly climate and 
the crop calendar. [Available at: www.fao.org/nr/climpag/data_5_en.asp] 
 
Farm Adaptive Dynamic Optimization (FADO) 
A methodology or framework that helps to identify, analyze and prioritize the climate related 
vulnerabilities and risks, and optimize the adaptation practices. The approach supports farm 
decision making to manage the risks and opportunities at the farm level. The four major 
components of the FADO methodology are: 1) exploring knowledge on local situation of 
farmers’ decision problems, 2) analyzing the vulnerability and climate risks to optimize the 
management options, 3) decide appropriate adaptation practices relevant to local situation and 
4) facilitate local action by communicating climate information and suitable adaptation 
practices to farmers. [Available at: www.fao.org/nr/climpag/aw_5_en.asp] 

http://www.adaptationlearning.net/
http://www.iisd.org/cristaltool/
http://www.fao.org/nr/climpag/data_5_en.asp
http://www.fao.org/nr/climpag/aw_5_en.asp
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Chapter 4 Opportunities and practices for implementation  

 
This chapter outlines and discuss practices and approaches in the agriculture and forest 
management sectors on the basis of a review of the national CC –related priorities as defined 
in UNFCCC National communications, NAPAs and other strategy documents. This section 
intends to provide an overview of the most relevant options to strengthen the FDH Region’s 
capacity to respond to climatic hazards, adapt to CC while  contributing to global mitigation 
efforts. Every option should be locally compared in terms of their cost-benefits, technical 
complexity and effectiveness and evaluated by the Project stakeholders in relation to a wide 
range of factors related to the agro-ecological and socio-economic contexts (Steps 3,4 of 
climate-smart the planning process). [Further reading: UNFCCC Training Packages 
Vulnerability and Adaptation http://unfccc.int/resource/cd_roms/na1/v_and_a/index.htm and 
Mitigation Assessments http://unfccc.int/resource/cd_roms/na1/mitigation/index.htm ] 
 

4.1 Climate-smart options for adoption at local level 

The Project should aim at identifying, promoting and replicating appropriate climate-smart 
practices, taking into consideration that countries in the region have prioritized and proposed 
a number of adaptation and mitigation measures as part of their communications to the 
UNFCCC. This first section introduces a set of potential options for implementation at pilot 
sites level. Some of these are already promoted by FAO and are particularly relevant to the 
FDH region, others were identified under the framework of the West Africa countries 
National Communications (Government of Sierra Leone, 2007; Republic of Guinea, 2002; 
Republic of Guinea Bissau, 2011; Republic of Mali, 2000; Republic of Senegal, 2010 ), in the 
course of participatory local surveys carried out for the preparation of the NAPAs 
(Government of Sierra Leone, 2007; Republic of Guinea, 2007; Republic of Guinea Bissau, 
2008; Republic of Mali, 2007; Republic of Senegal, 2006), and as an outcome of a West 
African experts and local communities’ consultation carried out by the Third World 
Environment and Development Organization (ENDA et al., 2007). These consultations and 
cornerstone documents, apart from demonstrating that rural people’s existence and means of 
subsistence in the sub-region are already directly or indirectly affected by climate variability 
and change, allowed identification of adaptation and mitigation measures that reflect the 
needs and priorities of both local communities and Government officials, as well as 
appreciation of strategies already executed by states, development aid agencies, NGOs as well 
as spontaneous adaptation strategies implemented by farmers, foresters and pastoralists to 
protect their livelihoods (see Box 3). 
 
1. Fire management 

Bush fires are a major concern for the sustainable management of natural resources in Guinea 
and the neighbouring countries. Fire management in forests and in other vegetation types, 
both in humid and semi-arid climatic zones, is a key component of both mitigation and 
adaptation. CC affects the duration and severity of dry seasons, thus having an impact on the 
incidence and severity of fires, while land-use fires and wildfires in all ecosystems emit 
carbon and thus negatively affect carbon storage. Accordingly, the NAPAs foresee fire 

http://unfccc.int/resource/cd_roms/na1/v_and_a/index.htm
http://unfccc.int/resource/cd_roms/na1/mitigation/index.htm


13 
 

management responses to control forest, agricultural and pastoral fires. Costs: In almost all 
situations, funding an effective fire management program will be less expensive than the cost 
of reacting to emergencies 
and suffering the economic losses of homes, structures, resources and livelihoods. [Further 
reading: FAO. 2006. Fire management: voluntary guidelines. Principles and strategic actions. 
Fire Management Working Paper 17 www.fao.org/forestry/firemanagement/46135/en/] 
 
2. Promotion of agroforestry 

The trees in the agroforestry systems can have an important role in enhancing resilience 
against climate impacts in farming systems, increasing agricultural productivity, diversifying 
production and thus buffering against weather-related production losses. In addition, trees and 
shrubs can diminish the effects of extreme weather events, such as heavy rains, droughts and 
wind storms in different agro-ecological conditions. They prevent erosion, stabilize soils and 
raise infiltration rates. Trees can also help mitigate CC by storing carbon and halting land 
degradation. Nitrogen- fixing species can be important in reducing the use of fossil-fuel 
intense chemical fertilizers and associated N2O emissions. Finally, agroforestry systems can 
be a crucial source of timber and fuelwood to reduce the pressure off forests and substitute 
fossil fuels. There are several examples of private companies supporting agroforestry in 
exchange for carbon benefits. The adaptation and mitigation potential depends on the 
agroforestry system applied. It can be an alternative to the shifting cultivation system widely 
practiced in the FDH region; besides the promotion of living fences and hedges to delineate 
farms or grazing areas has the potential to reduce the conflicts among pastoralists and farmers. 
Costs: Establishing agro-forestry systems requires labour costs for land preparation, which 
vary largely according to slope, as well as input costs for purchasing tree seedlings. (FAO, 
2009; 2010; 2011).  
 
3. Improved irrigation, rainwater harvesting, water storage and conservation techniques 

Enhanced resilience to future periods of climatic stress may also be supported by 
improvements in present rain-fed farming systems through Integrated Water Resources 
Management (IWRM). The construction or restoration of small multipurpose structures for 
harvesting water runoff and rainwater would prevent its loss, while enabling the recharge of 
aquifers and curbing the phenomena of erosion and flooding. The mastery of small hydraulic 
works and irrigation, e.g. retaining ridges, modern wells, would have the dual role of 
rendering the use of water more effective while improving farm production. Furthermore, the 
construction of reservoirs and water supply points, e.g. pools, small dams, boreholes would 
not only improve access to water and compensate for its lack during the dry season for 
agricultural, livestock and other domestic needs, but would also be strategic to protect against 
droughts and irregular rainfall patterns. In the semi-arid areas where water resources are 
particularly vulnerable and very unevenly distributed in space and time, some water-saving 
techniques, such as drip irrigation, can contribute to preserve and reduce the pressure on water 
resources. In addition the combined use of surface and underground water resources has been 
often recognized as an important response by countries characterized by the Sahelo-Sudanian 
climate.  
IWRM can contribute to GHG mitigation, as building these small infrastructures on the plains 
and lowlands of the FDH region would increase productivity on rice fields and reduce the 

http://www.fao.org/forestry/firemanagement/46135/en/
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pressure of shifting rice cultivation on the upland forests. Additionally, carbon sequestration 
in the soil organic matter  will be stimulated by water management.  
Costs: Establishing water harvesting and irrigation structures can be costly but these 
technologies are often easy to maintain. Soil and water conservation structures often require 
relatively high up-front costs in terms of labour and/or purchased inputs, but can realize 
higher yields and positive net benefits in the longer run (ENDA et al., 2007; FAO, 2009; 
Republic of Guinea et al., 2007; Islamic Republic of Mauritania, 2004). 

 
4. Protection and restoration of fragile ecosystems and degraded land 

Arresting or avoiding further degradation of ecosystems and restoring degraded lands, can 
lead to carbon sequestration and more resilient and productive systems (FAO, 2010).  The 
protection of the most vulnerable areas, such as mountain ridges, hillside and plains, by 
planting fast-growing tree species and creation of green belts can contribute to increase 
carbon sinks and have local and off-site benefits in the form of reduction of sedimentation and 
siltation, and water quality improvements. The establishment and management of protected 
areas in those parts of the region characterized by certain degree of environmental fragility 
and degradation would also facilitate water storage capacity and regulation of water flows, 
reducing the climatic risks associated with flooding. In West Africa, the rehabilitation of 
rangelands, shrub lands, pasture lands in the arid and semi-arid zones, through grazing 
management and re-vegetation has a low per hectare carbon sequestration potential, but an 
overall high potential given the large extension of these areas (Lipper et al., 2010). Costs: 
Restoration of degraded lands can entail particularly high establishment costs that include 
changes in management practices and monitoring, labour and equipment, expenditures on 
seeds and seedlings for grasses and trees (FAO, 2009; 2011e). 
 
5. Technology transfer for energy saving, distribution of equipment and dissemination of 
knowledge to enable a reduction in the consumption of fuel wood (improved stoves), 
promotion of alternative fuels to wood energy. 

 
6. Introduction and / or improvement of crop varieties, including the use of seeds that are 

resistant to drought and tolerant to diseases and pests 
Crop varieties and species with different thermal/temperature requirements, better water use 
efficiency, and lower yield variability are an effective way to reduce climate-related risks and 
increase efficiency. Introduction of new types of crops, such as vegetables, fruit trees and 
wood products can increase and diversify production and improve overall nutritional levels. 
 
7. Promotion of income generating activities  
This option can enable poor people to meet their basic needs, reduce poverty and pressure on 
ecosystems and resources. For example, the development of domestic poultry farming could 
constitutes a channel for the improvement of the living conditions of low-income households 
adversely affected by CC, through the increase of food availability for consumption, and 
integration of an additional small-scale farming system activity and source of income for 
women in different agro-ecological zones (Islamic Republic of Mauritania, 2004). 
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8. Harvesting, storage and processing of agricultural products  
Efficient harvesting and early transformation of agricultural produce can reduce post-harvest 
losses and preserve food quantity, quality and nutritional value of the product. Food 
processing allows surplus to be stored for low production years, reduce post-harvest losses 
and a staggered sale. This ensures greater availability of food and income throughout the 
season and in years of low production (FAO, 2010). In Guinea, the production of fruits and 
vegetables, e.g. mango, banana, orange, potato, mandarin, cashew nuts, tomatoes and 
plantain, is highly developed, but post-harvest losses can reach up to 60%. The creation of 
semi-processing units would minimize these losses, add value and build resilience to cope 
with climatic uncertainty (Republic of Guinea et al., 2007). 
 
9. Soil and nutrient management for crop production 
Soils are the largest terrestrial C sink. Soil carbon sequestration allows for the replenishment 
of organic matter and improved structure and stability that leads to reduced erosion, improved 
water holding and absorption capacity, increased fertility and land productivity. It  is a cost-
effective and environmentally-friendly process that can be achieved through specific 
agricultural management practices, such as manure application or retain crop residues. More 
efficient nutrient management can also reduce N2O emissions from chemical fertilizer. Costs: 
Nutrient management is estimated to be highly net-profit positive on average due to a 
reduction in fertilizer use, and tillage management is expected to lead to a reduction in labour 
and fuel costs that offset increases in weed control costs (FAO, 2009; 2011c; 2011e).   
 
 
 
 

 

 

 

 

 

 

 

 

 
 
10. Improvement of rice production systems 
Upland rice production in sub-Saharan Africa is a major cause of deforestation and 
desertification, in addition the waterlogged and warm soils of rice paddies lead to methane 
emissions that contribute to global warming. Rice production is and will be affected by 

Box 3: Spontaneous adaptation measures of local populations in West Africa to respond to 
current climatic hazards 

Measures to cope with rain shortages and flooding: 
• Rescheduling agricultural timetables, e.g. late sowing, short cycle crops, several sowing, 
• Combination of rain-based and irrigated farming, 
• Corralling animals in enclosures during high water or flooding, 
• Digging channels to drain stagnant water in the event of flooding.  

 

Measures to improve the efficient use and storage of water:  
• Construction of artificial ponds, filtering dykes, canals and rows of stones for plots 

dividing to minimise run-off and facilitate water infiltration, 
• Collection of water from roofs of houses. 

 

Other measures: 
• Diversification of the agricultural production, and use of alternative food stuff, 
• Reduction of livestock during dry periods, 
• Seeking new occupations, 
• Moving to less dry areas (ENDA et al., 2007).  
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changes in climate, irregular rainfall, more frequent dry spells in the wet season, drought and 
floods leading to increased outbreaks of pests and diseases as well as reduced yields and 
harvests (FAO, 2010). A number of proven methods and practices could be adopted by the 
Project to increase the rice production in the bottom of the valleys and reduce the overall 
degradation of the steep slopes. [Further reading: IRRI and FAO. 2010. Advanced 
technologies of rice production for coping with CC: ‘no regret’ options for adaptation and 
mitigation and their potential uptake. IRRI Limited Proceedings No. 16. Los Baños, 
Philippines: International Rice Research Institute] 

 
11. Sustainable forest management  
The reduction of CC impact on forests requires the development and implementation of 
sustainable forest management (SFM) strategies aimed at enhancing the resilience of forests 
to climatic shocks, maintaining or increasing forest carbon stocks, while producing an annual 
yield of timber, fibre, or energy from the forest, will generate the largest sustained mitigation 
and adaptation benefits. The definition of SFM options should aim at finding alternatives to 
shifting cultivation, the current predominant management system in the region. This section 
briefly describes some options and associated costs and benefits. 
 
Reduce deforestation and forest degradation is the forest mitigation option with the largest 
and most immediate carbon stock impact in the short term per ha and per year globally, 
because large amounts of CO2 are not emitted. It also has substantive environmental and other 
economic and social benefits. In the FDH, deforestation and forest degradation are associated 
with clearing, slash and burn agriculture and unregulated use of forests which, in 
combination, are contributing to an estimated 140 000 ha of forest lost annually. The main 
drivers are principally related to the high population growth, compounded by the influx of 
refugees, unsustainable agriculture practices and uncontrolled grazing, burning, and hunting. 
The growing demand and illegal exploitation of timber and firewood for local and urban 
consumption is also a problem (UNEP GEF, 2009). The reduction in the rate of deforestation 
and forest degradation can be achieved, among others strategies, through the establishment of 
protected areas and conservation units, issuing permits for logging, development and piloting 
of firewood plantations, developing of energy sources alternatives to wood energy or 
promotion of energy-efficient technologies. 
Costs: depend on the cause of deforestation (timber or fuelwood extraction, conversion to 
agriculture, settlement), the associated returns from the non-forest land use, the returns from 
potential alternative forest uses, and on any compensation paid to the individual or 
institutional landowner to change land-use practices. As for all SFM situations, protection 
against poaching, illegal cutting and conversion needs to be sustained. Apart from national 
efforts, numerous international initiatives to support countries in their efforts to reduce 
deforestation have also been attempted. However, establishing a mechanism for Reducing 
Emissions from Deforestation and Forest Degradation (REDD) or REDD+ is beyond the 
scope of the Project and would require several years. 
 
Development and implementation of comprehensive programs for afforestation, reforestation 
and restoration using species originally found in each agro-ecological zone result in some 
crucial benefits for the watershed, such as reduction in soil erosion, and can bring economic 
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benefits to the forest dwelling communities. Plantations consisting of multiple species may be 
an attractive adaptation option as they may be less vulnerable to CC, because of different 
characteristics of each plantation species and migration abilities. In the arid areas, 
reforestation is also often proposed as an important strategy for dune fixation and control of 
desertification process. Costs: vary by land type and region and are affected by the availability 
of land, land tenure patterns and legal status, site preparation, availability of seeds and labour, 
and other social and policy factors. A major economic constraint is the high initial investment 
to establish new stands coupled with the several-decade delay until afforested or reforested 
areas generate revenue (IPCCC, 2007a). Furthermore, plantations can negatively affect 
biodiversity at the site level if they replace species-rich native grassland, heathland or 
schrubland habitats, but plantations can also enhance biodiversity by encouraging the 
protection and restoration of natural forests. Very high costs can result from the use of  exotic 
or non-native tree species that have higher water requirements and cause significant reduction 
of the stream flow (WMO, et. al, 2002).  
 
Restoration and rehabilitation of degraded forests through Assisted Natural Regeneration  
(ANR) is a method for enhancing the establishment of secondary forest from degraded 
grassland and shrub vegetation by protecting and nurturing the mother trees and their 
wildlings present in the area. It has been demonstrated that ANR is a near to natural way 
to restore indigenous forests, biodiversity and ecosystem services. Costs: in some 
instances ANR has proven to be 50-90% cheaper compared to conventional reforestation 
as long as it does not involve planting of trees, with the associated costs for establishment 
of nursery and planting. However, ANR is labour-intensive and requires nearly constant 
maintenance of selected forest areas for 5-7 years in terms of tending the desirable tree 
species seedlings. Maintenance costs reduce significantly once canopies close, thus 
shading fire-prone grasses. [Further reading: www.fao.org/forestry/anr/59221/en/].  
 

Establishment and management of community forests through awareness raising of local 
people’s rights and responsibilities on the management of forest resources and capacity 
building to implement SFM practices and establish and/or restore village forests.  

4.2 Climate-smart options for adoption at (sub-)national level 

The shifting from traditional agriculture to climate-smart agriculture implies changes at 
national level, including the definition of new policies, improvement in infrastructure, 
development of new technologies and capacity building of extensionists and target groups, 
civil society and governmental institutions. This section briefly presents potential options for 
implementation at sub- and national levels. 
 
 
12. Generation and sharing of climate information for definition of responses 
The definition of national adaptation and mitigation strategies clearly call for reliable data on 
CC impacts and GHG emissions from different agricultural sectors that can inform 
assessments of vulnerabilities and mitigation potentials at a relevant time and spatial scale to 
design effective responses. Rehabilitation and upgrading of the meteorological and climatic 

http://www.fao.org/forestry/anr/59221/en/
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stations at national level is among the top priorities for many countries. The capacities of 
meteorological and hydrological departments  for storing and managing climate-related data, 
improving the monitoring and processing systems as well as adopting methodologies for CC 
modelling and downscaling need also to be strengthened. Improve generation and sharing of 
meteorological and climate information can contribute to better plan agricultural activities  to 
enhance the production, and define appropriate responses to CC.  
 
13. Awareness raising and capacity building on CC and agriculture 
Sensitization on the climatic challenges and capacity building to cope with its impacts is 
needed at multiple levels: from the communities that put into practice adaptation measures, to 
NGOs and grass-roots organizations that facilitate their effective implementation, to private 
enterprises with a stake in the agricultural sector, to institutions, such as the river basin 
organizations. Given that, in West Africa CC has not been fully integrated into development 
policies and strategies, there is the need to enhance the capacities of national institutes and 
government departments in data and knowledge management for impact and vulnerability 
assessment, as well as developing and implementing climate-smart options and associated 
policies. Capacity building to appraise the carbon balance and monitor the carbon mitigation 
potential of agriculture and forestry projects and interventions, as well as to estimate the 
actual carbon stocks and emissions from the agriculture and forestry sector in the project area 
is also crucial. 

 
14. Regulate land use based on vulnerability to climate related risks 
Land use planning is a very important entry point for long-term adaptation planning. With an 
expected increase in the scale and frequency of floods, farming and occupation of part of the 
riverbanks and low-lying basins make people and their means of subsistence at risk. The 
development of watershed maps with the areas most exposed to the risks of floods, regulation 
of land occupation on the basis of the degree of exposure to floods and the set up of early 
warning systems should aim at reducing the devastating impact of floods in terms of social 
and economic aspects. The regulation of land occupation could be accompanied by advocacy 
and awareness of local population about the risks of constructing houses in flood prone areas. 
 
15. Integration of adaptation and mitigation into agricultural policies 
Revision of existing policies or planning of new policies can be conducted to integrate CC 
priorities, as for example through the definition of:    

- Policies to legally protect the forests by designating protected areas, indigenous 
reserves, non-timber forest reserves and community reserves to conserve the forest 
carbon stocks and increase and maintain forest health and vitality. 

- Policies to influence farm-level land and water resource use and management practices 
in light of changing climate conditions, encouraging improved irrigation methods and 
ensuring that irrigation and agricultural investments are climate-proofed, also through 
the incorporation of local water availability and demand parameters into water 
management system planning and engineering design. 

- Policies to encourage adapted crop development and farming practices, aiming at the 
promotion of seed banks to help farmers diversify crops and crop varieties, and 
developing agricultural extension schemes. 
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4.3 Climate-smart options for adoption at regional level 

Some of the adaptation measures proposed by the countries in their NAPAs and UNFCCC 
National Communications are sometimes technically, financially and politically unachievable 
at individual country level, but can be tackled at regional level.  
 
16. Climate-related information dissemination 
In view of significant past efforts  with regard to climate data collection and analysis (see 
Chapter 7), the Observatory should improve the effectiveness and affordability of climate 
information processing and dissemination in the sub-region through facilitation of the 
collaboration between the wide array of existing research institutions and the river basins 
organizations in their efforts to collect, analyse and use climate data and to make available  
the scientific knowledge on climate variability and change, and related impacts for decision- 
and policy-makers. 
 
17. Establishment of synergies with other sound existing initiatives on CC in West Africa 
by building on what has already been accomplished by other development actors.  
 
18. Establishment of national early-warning systems for natural hazards particularly those 
related to meteorological and hydrological phenomena. Improvement of meteorological 

Box 4: National political and institutional responses to climate variability in West Africa 
over the last decades 

• Increase investments in water management systems, including construction of small village 
hydraulics, pastoral boreholes, increased investment in dams, 

• Several countries have engaged in the reform of the water sector and introduced water 
codes (Senegal 1981, Guinea 1994, Mali 2002) and in the process of drafting or finalising 
national action plans for INRM, 

• Almost all of West African countries have developed strategies to combat drought within 
the framework of the UNCCD, 

• The creation of the CILSS (Permanent Inter-State Committee against Drought in the Sahel) 
with the goal of achieving food security and combat the effects of drought and 
desertification, 

• The institution of basin authorities (e.g. Organisation for the Development of the Gambia 
River, Organisation for the Development of the Senegal River, Niger Basin Authority) for 
each of the main cross-border watercourses, whose roles include the coordination of the 
intervention of riparian states, 

• The establishment of African Centre for Applied Meteorology for Development (ACMAD) 
and Regional Centre for Agro-Hydro Meteorology (AGRHYMET) Regional Centres which 
produce seasonal forecasts of rain and throughput of water flows for the sub-region, with 
the aim of anticipate the consequences of unreliable rainy season, 

• The foundation of the OSS with the task of managing water resources in the large cross-
border basins of the Sahara and Sahel (ENDA et al., 2007). 
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forecasting and knowledge of catchment’s hydrological regimes to plan agriculture activities 
and reduce the risk deriving from heavy precipitation, floods or extreme drought, and 
associated socio-economic costs. Setting up networks for agro-meterological and hydrological 
monitoring, enabling early alarms to protect people and their property against climate-related 
damage.  
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Chapter 5 Contributions of planned project activities to adaptation and mitigation 
 
 
Watershed protection and rehabilitation of degraded watershed areas present a high potential 
to increase resilience to CC while storing and reducing carbon emissions (FAO, 2011d). The 
Project was not specifically designed to address the diverse dimensions of CC, however, the 
development objective of fostering the conservation and sustainable management of the NR 
of the FDH over the medium and long-term to improve the rural livelihoods of the 
populations implicitly embraces the climate-related dimensions. There is in fact recognition 
that CC and variability are among the intermediate and root causes of the degradation of 
FDH’s natural resources. The climatic variations and the consecutive droughts are 
acknowledged among the potential risks affecting project sustainability, with a reduction of 
rainfall reported to constitute a threat to the success of the restoration activities in the 
degraded areas and plantations. Though, the project document and pilot site surveys do not 
explicitly indicate how the project intends to respond to these risks, numerous of the planned 
activities are relevant for achieving adaptation and mitigation, as illustrated in Table 1.  

Under the Component 1 (Enhanced regional collaboration in the planning and 
implementation of NRM activities), the Project aims to reinforce and complement existing 
national strategies and initiatives in the Member States that address sustainable management 
of NR, including  national communication strategies on CC. Furthermore, it is foreseen the 
creation of the FDH Regional Observatory to overcome the constraints, common to all 
countries in West Africa, in the assessment and evaluation of the NR status through the 
execution of regular land, ecosystem and water resources systems surveys. Considering that 
the lack of sufficient and good quality of data on land cover and land use types and changes, 
degradation trends, climatological and hydrological parameters, and their inappropriate 
collection and storage constitute a serious limit to effective NRM in the face of CC, the 
Regional Observatory has an important role to play. Setting-up an Observatory to ensure the 
monitoring of the state of environment in the FDH, perform climatic and hydrological 
forecasting, as well as enhance the cooperation between the targeted countries, can be 
regarded as an important step toward the definition of an informed adaptation and mitigation 
strategy in the sub-region. 

Under the Component 2 (Improved NRM and livelihoods in the FDH) and Component 3 
(Increased stakeholder capacity in integrated NRM), the Project’s efforts to achieve 
conservation and sustainable use of the international watershed of the FDH, improvement of 
local populations’ living conditions and capacity building of stakeholders in NRM, can be 
considered an important pace towards adaptation in West Africa. In fact, the promotion of 
good governance and integrated management of water resources to avoid conflicts for 
increasingly scarce water resources among the neighbouring states is among the top priorities 
of West African Countries to increase the adaptive capacity in the sub-region. Specifically, 
the improvement of access to safe water and the maintenance and preservation of this 
resource for future generations is often advocated as an essential response to climate 
variability and changes. Accordingly the Project’s planned activities tackling the causes of 
degradation of ecosystems, rehabilitation of soils and vegetation, improved use and regulation 
of water resources integrate seamlessly with those of the NAPAs of the targeted countries.  
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Many of the land use practices proposed as result of the pilot site surveys to improve the 
agricultural production and the farming systems, e.g. selection and dissemination of crop 
varieties more resistant to drought and with minor water requirements, promotion of 
agroforestry, are in line with the priorities for adaptation set by the targeted countries in their 
NAPAs. Planned activities to diversify and create income generating activities are also 
relevant to the adaptation agenda as they will enhance the livelihoods of local populations and 
increase their resilience to the threats deriving from CC.  

From a mitigation perspective, the Project was formulated without specific carbon 
sequestration or GHG removal objectives, however, is already investing in practices with the 
two-fold potential impact of protecting the catchment areas and help mitigate CC. Some of the 
planned agricultural practices actually contribute to increase soil carbon, and many of the 
proposed forest management activities aimed at controlling erosion, silting up and 
deterioration of water quality will lead to carbon stock enhancement and conservation. In 
particular, the activities that aim at i) increasing forest and tree cover, ii) restoring forest, or 
iii) reducing deforestation and forest degradation, can have a strong mitigation impact. 
Besides, there is a certain degree of overlap among adaptation and mitigation in agriculture, 
as the watershed restoration and river bank protection through reforestation and afforestation 
result in carbon sequestration; and similarly soil conservation techniques and agricultural 
management practices that increase the below-ground carbon content contribute to mitigation.  
 
Overall, the environmental objective of mitigating the causes and negative impacts of land 
degradation on the structural and functional integrity of the ecosystems of the FDH to ensure 
the sustainability of the production bases integrates with the hydro-agricultural-forestry 
development adapted to climate variability and change advocated in many fora and major 
publications.  
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Table 1: Selection of activities extracted from the national reports of the 29 pilot site surveys 
List of planned Project activities Adaptation4 Mitigation: 

Reduction/ 
avoidance of 
GHG emissions  

Mitigation: 
C 
sequestration 
and storage 

1. Promotion of agroforestry practices x  x 
2. Construction and maintenance of wells, ponds and 
watering points for agro-pastoral use  

x   

3. Better access to drinking water x   
4. Organization and revitalization of the water points 
management committees 

x   

5. Introduction of irrigation techniques and hydraulic 
structures for water retention, e.g. drainage canals 

x   

6. Construction of storage for food and agricultural 
products 

x   

7. Agreements between farmers and livestock holders 
on land use and management, e.g. setting aside areas 
to reforest and/or regenerate 

x  x 

8. Creation of income generating activities x   
9. Introduction of soil conservation techniques, e.g. 
conservation tillage, crop rotation, composting 

x  x 

10. Reforestation x  x 
11. Afforestation x  x 
12. Preservation and restoration of the vegetation 
cover of sensitive zones, including headwater sources 
and watercourse banks 

x  x 

13. Rehabilitation and expansion of state forests 
plantations 

x x x 

14. Creation and restoration of forest reserves and 
community forests 

x x x 

15. Establishment of forest nurseries x  x 
16. Capacity building and provision of equipment of 
forest management committee to combat forest fires 
and deforestation 

x x x 

17. Constitution of anti-fires committees x x x 
18. Environmental education and accountability of 
local people in forest management 

x x x 

19. Improvement of rangelands and pasture 
management 

x x x 

20. Reclamation of degraded land through tree 
planting 

x  x 

21. Endorsement of community control of the 
watersheds through by-laws, to limit deforestation, 
indiscriminate charcoal burning, illicit mining 

x x x 

22. Campaign against wildfire, illicit mining, 
indiscriminate charcoal burning 

x x  

23. Establishment of a new transboundary protected 
area 

x x x 

24. Strengthening legal and regulatory measures to 
preserve the water quality 

x   

                                                 
4 The activities in brackets can reduce rural communities and ecosystem’s vulnerability to climatic hazards, such 
as: drought (1,2,3,4,5,24), desertification (1,5,10,11,12,19,20), flood (1,5,9), wildfires (16,17,22), heavy rains 
(5,7,9,10,11), high precipitation variability (2,5,6,7,9), strong winds (1,12), tropical cyclones and storms (5,6,9). 



24 
 

Chapter 6 Tools and methodologies for carbon accounting 

 
Measuring the carbon balance of the Project could put forward the performance of the Project 
in terms of climate mitigation, allow for planning low carbon activities and open up 
possibilities to obtain funds from the carbon finance (FAO, 2011d) (Step 5 of climate-smart 
the planning process).  
 
A large number of tools and models to conduct carbon accounting inventories have become 
available, they vary in aim, scale, geographical coverage, land use management activities and 
carbon pools accounted for. As a result, they are highly variable in the number and detail of 
input parameters the accuracy of the output. At present, no single model is considered as 
standard (UNDP et al., 2010). In view of the existing expertise and guidance available in 
house, the EX-ACT tool should be regarded as the tool to generate information on carbon 
stocks and stock changes cost-effectively. 
 
The EX-ACT (EX-Ante Carbon Balance Tool) has been recently developed by FAO to 
provide users with the ex-ante estimations of the impact of agriculture and forestry 
development projects on GHG emissions and C sequestration, indicating its effects on the C 
balance. The tool computes the C balance with and without the project. The difference 
represents the potential impact of the project in terms of mitigation, indicating the net amount 
of C sequestered  (sink) or emitted (source) as a result of the project. The tool is designed to 
help project managers select activities with higher benefits both in economic and CC 
mitigation terms. The essential requirement for the use of this tool is the collection of detailed 
qualitative and quantitative data on the current and expected land uses and management 
practices to evaluate the impacts of the project on the C balance. For each project 
intervention, a module should be filled in with precise data concerning the current state of 
land, what is expected with the implementation of the project and what should be expected if 
no action is taken in the future. For the ‘Afforestation and Reforestation Module’ for example, 
the user should provide the extension and present land use of the targeted area, the type of 
forest/plantation replacing the targeted area as well as the number of hectares expected to be 
afforested or reforested with no project intervention. The use of this tool is highly 
recommended to appraise the climate mitigation potential impact of the Project and eventually 
adjust planned activities according to the results. However, it is necessary a meticulous 
definition of the proposed activities, the collection of detailed and realistic information on the 
surface concerned by land use and land use change (hectares of annual crops, forest, degraded 
lands), type of agricultural practices performed (residue burning/ no tillage) and amount of 
inputs used (fertilizers, fuel) by the beneficiaries with and without the project intervention, as 
this data will determine the validity and credibility of the final results. Thus, the practical 
application of the EX-ACT tool will imply three main steps: i) consulting a broad range of 
data sources, i.e. FAOStat, FRA, UNFCCC Submissions, ii) organization of field visits to 
gather information, iii) communication with experts to identify the variables and factors that 
can substantially change the GHG emissions/ C sequestration potential within the project 
boundary (FAO, 2011a; 2011e). [Further reading: FAO EX-ACT Website 
www.fao.org/tc/exact/ex-act-home/en/] 

http://www.fao.org/tc/exact/ex-act-home/en/
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Chapter 7 Review of existing CC-related institutions and initiatives at country and 
regional levels  

 

West Africa has not remained inactive in the face of the climate variations that affect the 
region since the 1970s. The region’s responses were of diverse types. A significant regional 
level initiative to react to recurrent droughts was the creation in 1973 of the Climate research 
institutions in West Africa, including the Permanent Inter-State Committee against Drought in 
the Sahel (CILSS), that has been active in i) agro-hydro-climatic data collection and 
management, ii) setting up of an early warning system, and research and training through its 
Regional Centre for Agro-Hydro Meteorology (AGRHYMET). Other institutions responsible 
for the collecting and analysing of data linked to climate are: the African Centre of 
Meteorological Application for Development (ACMAD); the Hydrological Cycle Observation 
System for West and Central Africa (HYCOS-WCA) active since 2000, which set up a 
system for data collection and transmission to provide information on the availability of 
surface water resources and warnings in the event of floods or deficient flow in the sub-
region.  Among the research networks, it is worth mentioning the International Network on 
Flow Regimes in West and Central Africa (FRIEND-AOC) set up since 1992, it aims at 
increasing knowledge of spatial and temporal variability of rainfall and hydrological regimes; 
and the African Monsoon Multi-disciplinary Analyses Programme (AMMA), which started in 
2002 and will be continuing until 2020 for improved prediction of the West African Monsoon 
and the development of strategies to reduce its socioeconomic impacts (IUCN, 2004; IDRC, 
2007). More recently, the Regional Plan of Action for Reducing Vulnerability in the Face of 
Climate Change in West Africa, launched in March 2010 by the member states of the 
Economic Community of West African States (ECOWAS), seeks to develop the mechanisms, 
stakeholders and capacity needed to support adaptation by communities and governments.  

At the national level, all governments engaged in processes of formulating adaptation and 
mitigation measures in the short term through their NAPAs, and in the medium and long term 
through their National Communications to the UNFCCC. Some countries have also initiated 
the development of adaptation strategies and plans, however, efforts by West African 
countries to integrate adaptation into various national policies and sectoral plans seem to be 
limited. Although NAPAs frequently make direct reference to specific national development 
policies, notably poverty reduction policies (including Poverty Reduction Strategy Papers), 
and the need for adaptation efforts to be implemented in connection with these overarching 
policies, few examples of mainstreaming adaptation into sectoral and development plans 
could be identified. A limited number of communities of practices working on adaptation 
appear to be active in West Africa. These networks include: the Africa Adapt Network; the 
Africa Partnership on CC Coalition; Capacity Strengthening of LDC for Adaptation to CC; 
and the Climate Action Network – West Africa (IISD, 2012). 
 
This brief overview of the involvement of the FDH countries in the regional and global 
discussions on CC, and associated institutions and communities of practice engaged in 
climate related activities today in West Africa is not exhaustive. In fact, it was not intended to 
provide a detailed and comprehensive picture, but to remark the availability of actors for 
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potential collaboration (Step 7 of climate-smart the planning process). A large number of CC 
projects and programs are currently ongoing in West Africa. However, a recent review by 
IISD (2012) demonstrates that a very low number of adaptation projects are currently 
underway in Gambia, Guinea, Guinea Bissau, Mauritania, Sierra Leone. On the other hand, 
there are Mali, Niger and Senegal which are among the most active countries in West Africa 
with respect to the implementation of adaptation projects. An insight of major recent 
initiatives is given in Annex 1. The list is organized in order of project starting date, from the 
oldest to the latest.  
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Chapter 8 Climate change financing mechanisms 

 
The initial investments required for the effective design and implementation of climate-smart 
strategies can be a barrier to achieving adaptation and mitigation. However, the vast array and 
rapidly evolving financial instruments and donors supporting CC related activities can 
contribute to overcome this barrier. Financing for climate-smart agriculture can come from 
central and local government budgets, private-sector investment, international development 
assistance, bilateral donors and regional development banks. This chapter briefly discuss 
about challenges and opportunities of the voluntary carbon offset market, while endeavours in 
identifying the financing mechanisms of potential interest in view of Project and donors’ 
priorities. In the ongoing first phase of the Project, additional adaptation and mitigation 
activities can be initiated with funds from the GEF Trust Fund, each country would have to 
set aside part of their allocations (Land Desertification, Biodiversity, Climate Change). These 
fall under the System for Transparent Allocation of Resources (STAR) which has been 
introduced in GEF-5. In the second phase, a project proposal for a CC project linked to the 
originally planned components could be developed and submitted to the below-mentioned 
bilateral and multilateral donors (Step 8 of climate-smart the planning process).  
 
The carbon sequestration finance is currently worth millions of dollars and the private finance 
in the voluntary carbon market has increased significantly over recent years. Given that many 
projects are implemented in developing countries, the associated financial flows represent a 
new, and largely untapped, revenue source for enhancing livelihoods (Peskett et al., 2007). 
However, it should be considered that carbon markets access remains complex for agriculture 
and forestry projects. There could be, in fact, significant costs and constraints in selling the 
carbon credits potentially produced by the Project. Planning and implementing the carbon 
sequestration or emissions reduction activities, achieving project validation and registration, 
and comply with the voluntary carbon standard methodologies require considerable technical 
expertise and initial investments. In addition, there are some crucial initial requirements, that 
the FDH countries might not fulfil, such as political stability, formalised and recognised 
tenure rights over land, forests and standing trees, presence of strong rural institutions to 
combine the carbon benefits of many small landowners. Integrating the project funding with 
carbon funds will also require a shift of the Project from an agricultural development 
prospective to pursuing low-C agriculture and forestry (FAO, 2010a; 2011d; 2011e). 
Nevertheless there exist interesting opportunities in other emerging financing mechanisms, 
the following should be further explored [Further reading: www.climatefundsupdate.org/]:  
 
The International Climate Initiative, funded by  Germany since 2008, is active in three areas: 
promotion of climate-friendly economies, fostering measures to adapt to the effects of CC and 
achieving the conservation and sustainable use of natural carbon reservoirs, including 
REDD. The criteria on which projects will be selected include those projects that: can 
demonstrate a mitigation effect; are anchored in partner countries’ national strategies; are 
innovative and impact beyond the individual project itself and are transferable; and have 
synergies with the conservation of other global environmental goods (Climate Funds Update). 
The following West African Countries have successfully applied for support: Burkina Faso, 
Mali and Ghana. [Further reading: www.bmu-klimaschutzinitiative.de/en/news ]  

http://www.climatefundsupdate.org/
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The Global Climate Change Alliance, was established in 2008 by the European Union to 
provide technical and financial support to developing countries and in particular to the LDCs 
and Small Island Developing States (SIDS) on five priority areas and related actions: (a) 
adaptation to CC, supporting implementation of NAPAs; financing pilot adaptation projects in 
the water and agricultural sectors and on sustainable NRM, (b) reducing emissions from 
deforestation, (c) enhancing the participation of poor countries in the CDM, (d) promoting 
disaster risk reduction, and (e) integrating CC into poverty reduction efforts. It is 
currently working on the identification and formulation of new actions under the budget of 
2013. The following West African Countries have successfully applied for support: Mali, 
Senegal, Sierra Leone, The Gambia [Further reading: www.gcca.eu/pages/1_2-Home.html ] 
 
The Climate Investment Funds, channelled through the African Development Bank,  Asian 
Development Bank, European Bank for Reconstruction and Development, Inter-American 
Development Bank, and World Bank Group, was established in 2008 to help developing 
countries pilot low-emissions and climate-resilient development. Specifically the Pilot 
Program for Climate Resilience aims to demonstrate ways to integrate climate risk and 
resilience into core development planning and implementation. ODA-eligible countries that 
have an active multilateral development banks country program may access the fund. The 
following West African Countries have successfully applied for support: Burkina Faso, 
Ghana, Mali, Niger and Nigeria. [Further reading: www.climateinvestmentfunds.org/cif/]  
 
The ClimDev-Africa Special Fund (CDSF) is a joint initiative of the African Development 
Bank, the African Union Commission and the United Nations Economic Commission for 
Africa, that will support three main areas of interventions: 1) generation and wide 
dissemination of reliable and high quality climate information in Africa; 2) capacity 
enhancement of policy makers institutions to integrate CC information into development 
programs; 3) implementation of pilot adaptation practices that demonstrate the value of 
mainstreaming climate information into development. Priority will be given to regional 
projects encouraging capacity-building, co-operation and coherence at a regional level. Other 
criteria for eligibility are the evidence that the programs do not duplicate activities already 
underway through other vehicles;  evidence of positive impacts on the livelihoods of 
stakeholders (particularly the poor, women and vulnerable communities and population 
groups) and on the environment; and indication of how lesson-learning and knowledge on CC 
will be shared between organizations and states, and reach end users. The fund is not yet 
operational, but for the first phase it has an indicative budget of about US$ 136 million for 
2010-2012. [Further reading: www.afdb.org/en/topics-and-sectors/initiatives-
partnerships/climate-for-development-in-africa-climdev-africa-initiative/] 
 
The Adaptation Fund has been established to finance adaptation projects in developing 
countries that are Parties to the Kyoto Protocol and are the particularly vulnerable to the 
adverse effects of CC including small island countries, countries with low-lying coastal, arid 
and semi-arid areas or areas liable to floods, drought and desertification, and developing 
countries with mountainous ecosystems. Adaptation activities that will be supported are in the 
areas of water resources management, land management, agriculture, health, infrastructure 

http://www.gcca.eu/pages/1_2-Home.html
http://www.afdb.org/en/
http://www.adb.org/
http://www.adb.org/
http://www.ebrd.com/
http://www.iadb.org/index.cfm?lang=en
http://www.iadb.org/index.cfm?lang=en
http://www.worldbankgroup.org/
http://www.climateinvestmentfunds.org/cif/
http://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/climate-for-development-in-africa-climdev-africa-initiative/
http://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/climate-for-development-in-africa-climdev-africa-initiative/
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development, fragile ecosystems. Eligibility criteria take into account the: a) level of 
vulnerability; b) level of urgency and risks arising from delay; c) ensuring access to the fund 
in a balanced and equitable manner; d) lessons learned to be captured from project 
implementation; e) securing regional co-benefits to the extent possible; f) maximizing multi-
sectoral benefits; g) adaptive capacity to the adverse effects of CC. The following West 
African Country have successfully applied for support: Senegal [Further reading: 
http://adaptation-fund.org/] 
 
Combining different financial resources, international ODA and CC financing, may benefit 
programs aiming to improve the agricultural systems to meet food security and development 
goals, while making these systems more resilient and emission reduction/ removing over the 
long-term (FAO, 2010). 

http://adaptation-fund.org/
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Chapter 9 Conclusions and recommendations to integrate CC dimensions in the Project 

 

Despite considerable scientific uncertainties surrounding future CC in West Africa, all 
scenarios predict an increase in average temperature and in most cases a decline in average 
precipitation and a downtrend in flow regimes and replenishment of ground water. Already 
now, extreme events have become more frequent with significant environmental and socio-
economic costs. The associated observed decrease in water availability and quality has led to 
increased competition for access to water and calls for better use and integrated regional 
management of available water resources.  

In this context, the Project is already addressing some of the major drivers of climate 
vulnerability and GHG emissions, namely the poor level of water management and control, 
low replenishment of groundwater reservoirs, limited access to water, reliance on unsuitable 
agricultural and grazing practices, bush fires and ecosystem degradation. In fact,  many 
climate-smart agriculture options and practices are similar and even the same of existing 
sustainable development strategies in agriculture, but their combination and application within 
the Project is expected to result in long-term impacts under changed climate conditions (FAO, 
2010). It is, however, important to make the distinction between responses that are planned 
irrespective of CC, from those that are necessary to secure the development benefits that may 
otherwise be undermined by CC. The integration of CC dimensions in the agricultural 
development projects should be carried out during the different project cycle phases (see 
picture 3).  
 
As the Project is already on-going, CC considerations can be integrated either ad-hoc into 
project implementation, monitoring and evaluation or more systematically when formulating 
the next project phase. . The following recommendations outline options for integration of CC 
considerations for each Project component. 
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Picture 3: Integration of CC considerations into agricultural development projects (FAO, 
forthcoming) 

 
 

 
Component 1: Enhanced regional collaboration in the planning and implementation of 
NRM activities 
 
Subcomponent 1.3 Regional Observatory of the Fouta Djallon 
 
Reliable data on the current climate variability and expected CC impacts on ecosystems, 
agriculture and people’s livelihoods is essential to define climate-smart interventions [Step 1 
of climate-smart planning process]. In Niger, for example, the production and dissemination 
of agro-metrological data is a key objective of several NAPA projects. On the other hand, 
none of the NAPA projects proposed by Guinea and Sierra Leone address the need for 
improved climate information services, potentially undermining the adaptation efforts carried 
out by the country.  

Given these limitations in some of West African countries, the Regional Observatory’s 
objectives and tasks could be expanded to establish an effective climate monitoring and 
forecasting system for the FDH region, analyse the CC scenarios and downscale them at 
national and local level. The RO’s responsibilities could include: i) collaboration with 
existing climate research institutions to improve climatic data monitoring and processing in 
all targeted countries, ii) capacity building in the region with respect to meteorological 
information generation, analysis, and dissemination, iii)  strengthening national and regional 
information systems on agro-meteorological services, early warning systems, seasonal and 
long term forecasts (FAO, 2012). Moreover, the assessment and evaluation of the NR status 
through the collection of data on land cover, land use types and changes can facilitate the 
measurement of GHG emissions from current and expected land management practices and 
ultimately evaluate the diverse project intervention options from the C balance prospective. 
The following outputs can be integrated with those delineated in the Project Document: 
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1. Institutional review of key national and regional institutions (e.g. African Centre of 
Meteorological Application for Development), regional programmes (e.g. African 
Monsoon Multi-disciplinary Analyses Programme) working in the field of meteorological 
information generation, analysis, and dissemination. Assessment of their capacities for 
establishing an effective climate monitoring and forecasting system;  

2. Downscaling of CC scenarios and models to improve understanding of current climate 
variability and expected CC impacts;  

3. Revision and refining of the concept and strategic action-plan for the Regional 
Observatory to include the above-mentioned tasks and objectives;  

4. Climatic and meteorological database and information management system for the FDH 
established and managed, building on existing regional and national data collection 
systems and databases; 

5.  Identification of climatic and meteorological data and information gaps for strengthening 
trans-boundary cooperation. 

 
Component 2: Improved NRM and livelihoods in the FDH 

Subcomponent 2.1 Integrated NRM in the pilot sites and watershed 

The interventions under this component will be based on the design and adoption of 
community-based NRM plans. Each plan should include a selection of climate-smart options, 
identified on the basis of the vulnerability assessment under different future CC scenarios as 
outlined under subcomponent 1.3, key vulnerabilities under current climate and the key 
national CC priorities. In review of the uncertainty of CC impacts, the selection of climate-
smart agricultural options should give priority to the low-cost and non-regret options, such as 
water storage and conservation techniques and agro-forestry (FAO, 2012). The following 
outputs can be integrated with those delineated in the Project Document:  
 
1. Participatory climate risk and vulnerability assessment of the 29 pilot sites, through the 

analysis of i) the current climate hazards and their impacts on the project area as 
perceived by the communities, ii) current coping and adaptation strategies, and iii) the 
degree of vulnerability of the livelihoods resources. Identification and consultation of key 
stakeholders and local communities for the valorization of local knowledge and practices. 
The use of CRiSTAL is highly recommended [Step 2 of climate-smart the planning 
process];  

2. In depth analysis of the level of vulnerability of different sectors, review for each country 
of the existing information on CC risk, main priorities for adaptation and mitigation 
based on the examination of CC strategies and action plans; 

3. Stakeholder consultations that aim at in-depth understanding of the national and 
communities’ priorities to achieve CC resilience and adaptive capacity [Step 3 of 
climate-smart the planning process];  

4. Community-based NRM plans developed including the selection of climate-smart options 
through participatory design and screening by an interdisciplinary stakeholder team [Step 
4 of climate-smart the planning process]; 

5. Carbon balance of the proposed options measured [Step 5 of climate-smart the planning 
process]; 
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6. A number of demonstration activities implemented in all 29 pilot sites for further 
validation and amendment [Step 6 of climate-smart the planning process];  
 

Component 3: Increased stakeholder capacity in integrated NRM 

Subcomponent 3.1 Mobilization and Training of Stakeholders in INRM 
The absence of national expertise and local capacity in methodologies for appropriate climate 
risk and vulnerability assessment, participatory adaptation planning, and inadequate scientific 
training on CC-related aspects are often obstacles to the identification and implementation of 
climate-smart strategies. Guinea, for example, recognizes this shortcoming, and includes 
capacity building and training of key stakeholders in almost all NAPA projects (IISD, 2012).   
It is, therefore, recommended to identify specific institutions with climate expertise, such as 
AGRHYMET, ACMAD, and involve them in the execution and M&E of Component 2. It is 
also recommended to mobilize of additional financial resources at regional and country levels 
from the current climate finance mechanisms to cover possible additional/incremental costs 
associated with the incorporation of low-carbon and climate-resilient development by the 
communities [Step 7 and 8 of climate-smart the planning process]. The following outputs 
can be integrated with those delineated in the Project Document:  
 

1. Technical ability of different target groups, such as local officials, farmers, to manage CC 
risks, and implement the adaptation/ mitigation measures enhanced.  

2. Capacity building of national institutes and government departments in data and 
knowledge management for current and/or future impact and vulnerability assessment, as 
well as planning and implementing climate-smart options at national and local levels.  

3. Undertake an initial estimate of the actual carbon stocks and GHG emissions in the 
project area. The use of EX-ACT is recommended. 

4. Enhanced capacity of national research institutions to appraise the carbon balance and 
monitor the carbon mitigation potential of agriculture and forestry projects and related 
interventions. 

5. Mobilization of additional financial resources at project or country levels for capacity 
building. 

 
Component 4: Project management, M&E, and information dissemination 
 
Subcomponent 4.2 Monitoring and evaluation system 
Under the M&E subcomponent it should be verified whether the CC dimensions are being 
effectively mainstreamed, and the extent to which the revised outputs are realized through the 
use of indicators that reflect the elements of climate-smart agriculture planning, while giving 
an indication of the degree of vulnerability reduction and improvement of adaptive capacity of 
the target communities. Examples of indicators that could be added, are provided here:  
 

1) level of resilience to flood/drought events achieved over a definite period  
• flood damage costs reduced in participating communities as a result of flood protection 

works and improved flood emergency preparedness  
• economic losses from floods and water logging reduced compared with pre-project 

average losses  
• number of the people with improved flood protection  
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• drought forecasting and warning data more accurate  
2) degree of adoption/implementation of selected practices  
• area of farmlands under climate-smart cropping technologies  
• forestry area or number of forestry dwellers adopted climate-smart forestry technologies  
• number of water supply systems developed and households benefited  
• number of farmers that adopted drought-resistant varieties 

3) scale of agricultural productivity and production increased in the project area over a 
definite period as result of the implementation of adaptation/mitigation practices 

5) scale of land use change  
• extent of natural re-growth of degraded forest areas  
• extent of secondary forest recovered and under permanent forestry production 
• agro-forestry area developed and number of households benefited   

6) total amount of annual GHG emissions reduced from the project area through the use of 
EX-ACT 
• amount of carbon sequestered as result of x number of hectares of land reforested or 

under integrated soil and nutrition management 
• amount of CO2eq reduced as result of adoption of energy efficient stoves (FAO, 2012).  

 
Subcomponent 4.3 Information dissemination 
Before CC considerations can be incorporated into national and local agriculture and rural 
development strategies, action plans and projects, awareness raising and social mobilization is 
needed to generate common understanding in civil society on the necessity of CC 
mainstreaming, and to facilitate political will. Awareness raising and social mobilization can 
be started from project preparation and implementation stages, based on the results of climate 
screening, impact and vulnerability analysis; and extended to following-up stage after project 
completion, based on project M&E results, to facilitate the continuity and scaling-up of 
project interventions (FAO, 2012). The following outputs can be integrated with those 
delineated in the Project Document:  

1. Sensitization of local community institutions, and grass-roots organizations, extensionists 
and other project implementers about the climatic challenges and the key role played by 
the Project; 

2. Communication activities, such as community workshops, project events, development of 
specific products for the media, that illustrate the links between local priorities and 
current and future impacts of CC, interpretation of current coping strategies and how they 
may have to change in the future, as well as demonstration of the benefits of the selected 
climate-smart options. 

3. Involvement of major research, training, government and development institutions 
coordinating CC-related actions at the national and project levels in information 
dissemination; 

4. Distribution of the results from the climate screening performed by the Observatory, as 
well as lesson sharing from CC related project interventions through existing knowledge 
networks and communities of practices, such as the Africa Adapt Network and the Africa 
Partnership on CC Coalition.  
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Chapter 10 Follow-up actions for the first and second Project phases  

 

This last Chapter provides indications for concrete follow-up actions for implementation 
during the first (December 2012) and second (December 2018) Project phases. 

Complement the baseline pilot surveys with a participatory climate risk and vulnerability 
assessment of the project area through the use of CRiSTAL (First Project Phase) 

The field application of this tool will provide project staff and communities with a framework 
for understanding the climate vulnerability of livelihoods and ecosystems, and enhance their 
capacity to integrate adaptation considerations into project design and management, through 
the following steps: 

1. Background research on the local climatic trends to perform a scientific historical 
analysis of changes and compare with communities’ perceptions of their vulnerability to 
changes in climate, 

2. Select a set of pilot sites (4-8) for participatory climate risk and vulnerability assessment 
reflecting the wide climatic gradient of the Project area, 

3. Plan the field work and organize community consultations of 2-3 hours to perform an 
analysis and elaboration of: a) livelihood systems and assets, b) local perception and 
current exposure to climate-related risks and hazards, c) existing coping and adaptation 
strategies, with an inventory of good practices, d) community priorities and potential 
interventions, 

4. Inform community members in advance and take care that representatives from different 
groups (men, women, elderly, farmers, pastoralists, ethnic groups, etc.) actively 
participate. Ensure that the consultations are carried out in the local language, and that 
participants are informed well in advance, 

5. Confirm that the community consultations are facilitated by highly skilled Local Project 
Support Units (LPSUs) staff of selected pilot sites that will assist in in-depth 
understanding of the local context and translation of participants’ views expressed in the 
local language to French/English,  

6. Mobilize the staff of Local Project Support Units (LPSUs) of the countries that will not 
be visited for CRiSTAL training and field application exercises. This staff will be then 
responsible to collect the information through this tool in the remaining pilot sites, and 
sent it to the Regional Project Coordination Unit (RPCU) for data analysis and to 
National Technical Project Units (NTPU) for validation, 

7. When performing the participatory climate risk and vulnerability assessment, endeavor to 
capture the justifications of statements and views, for a comprehensive understanding of 
the diverse drivers of vulnerability and adaptive capacity, 

8. Take this opportunity to discuss how the proposed planned project activities can be 
adjusted to minimize the community’s vulnerability to current climatic hazards, increase 
the resilience of livelihoods and ecosystems, as well as brainstorm on additional potential 
adaptation options, 
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9. Conclude the consultation with a prioritization exercise to list the planned project 
activities and additional potential adaptation options in order of community main 
concerns, 

10. Complete the participatory climate risk and vulnerability assessment with a qualitative 
and quantitative analysis of the information collected in the field,  

11. On the basis of the above analysis, define adaptation options to complement the action 
plan of each pilot site, with inputs and considerations from LPSUs, NTPUs, RPCU on the 
feasibility of the options in terms constraints and challenges, as well as the risks 
associated with future CC.  

Objectives of the tool: Understand the links between livelihoods and climate in their project 
areas; Assess a project’s impact on community-level adaptive capacity; Make project 
adjustments to improve its impact on adaptive capacity and reduce the vulnerability of 
communities to CC. 
Human resources requirements: Hiring of a consultant with previous experience in the use 
of CRiSTAL for 2 weeks, collaboration with staff at the Regional, National and Local Project 
Support Units. 
Financial requirements: Resources to organize the travel of xx Local Project Support Unit 
staff to the selected pilot sites, per diem and travel of the consultant. 
Other requirements: Willingness and positive attitude of the target group representatives to 
actively participate in a 2-3 hours discussion. 
[Further reading: Additional information on CRiSTAL applications can be found here: 
www.iisd.org/cristaltool/experiences.aspx. An interesting case study on the tool application in 
the context of an IWRM project in Kenya is also available at: 
www.iisd.org/cristaltool/documents/IUCN_Kenya_Garissa_long.pdf.] 
 

Undertake the C balance appraisal of the Project (Both Project Phases) 

During Phase 1, the Project staff should consider the application of EX-ACT to produce an 
initial general estimation of the project C balance associated with the adoption of alternative 
land management and land use change options, in comparison with a 'business as usual' 
scenario. The net balance of all GHG expressed in CO2 equivalent is computed on the basis of 
all emissions (sources and sinks) estimation, through the following steps:  

A. With support from the EX-ACT team perform data collection for input in the relevant 
modules, such as: 

 

Description module: 
1. Total surface of the project area, number of beneficiaries and duration of the project 

(implementation and capitalization phases), 
2. Description of the climate pattern (mean annual temperature and precipitation) and 

dominant soil type of the target area. A list of options can be selected in the tool from 
drop down menus, links to external resources is also given to take informed-choices, 

3. Detailed definition of the different activities foreseen by the project. 
 

 

http://www.iisd.org/cristaltool/experiences.aspx
http://www.iisd.org/cristaltool/documents/IUCN_Kenya_Garissa_long.pdf
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Deforestation module 
4. Total current area of forest/plantation by vegetation type, 
5. Quantity of wood harvested by forest/plantation type,  
6. Current and expected deforestation rate for each vegetation type and final use of land 

after deforestation with and without the project, 
7. Reduction of deforestation rate as result of project intervention. 

 

Afforestation/reforestation module 
8. Extent and present use of the area that will be converted for forestry use with and without 

the project, 
9. Type of forest/plantation that will replace the current land use with and without the 

project. 
 

Annual crop module 
10. Total current extension of annual crops and type of crops in the target area, 
11. Crop management practices that will be introduced with and without the project. 

 

Input module 
12. The type and quantity of inputs currently used in the farming systems (e.g. limestone, 

urea, phosphorus synthetic fertilizer), 
13. Expected changes in the type and quantity of inputs use in the future with and without the 

project. 
 

B. Perform the Project C balance and economic analysis. 
C. Simulation of Project options in terms of mitigation impacts. 
 
During Phase 2, it is recommended a more in depth practical tool training towards transfer for 
expertise for C balance monitoring, impact appraisal of Phase 1 and redefinition of 
interventions. Data collection should be supported by the Regional Observatory and in 
collaboration with Regional, National and Local Project Support Units.   

 
Objectives of the tool: EX-ACT is a land-based accounting system, measuring carbon stocks, 
stock changes per unit of land, and CH4 and N2O emissions expressed in ton equivalent-CO2 
per hectare and year. It is designed to select project activities with higher benefits both in 
economic and CC mitigation terms. 
Human resources requirements: Phase 1: A global appraisal of the project based on project 
documents, data monitoring  and available information within project team  
Hiring of a consultant from the EX-ACT team for 2 week to support the collection of data, 
run the tool, simulate and compare  low carbon strategic options at project level and per 
country project area.  Short Tool training (6-8 staff trained), mission in Conakry.  
Phase 2: Use of EX-ACT for appraisal of Phase 1 and adjusting interventions at country and 
region levels 
Two EX-ACT consultants during two missions (2+2 weeks), travel , per diem. A set of 4 
country workshops  with project staff, partners and national planners (4 x 12-15 experts 
trained); design of short strategic papers on low carbon options per country.  
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Financial requirements: Phase 1 USD 12000 – 15000; Phase 2: USD 40.000  
[Further reading: Irrigation and Watershed Management Project in Madagascar Case Study 
www.fao.org/tc/exact/ex-act-applications/on-projects/madagascar/jp/;   
User Guide www.fao.org/tc/exact/user-guides/jp/;  
Technical Guidelines www.fao.org/fileadmin/templates/ex_act/pdf/Technical_guidelines/EX-
ACT_technicaldescription_EN_sept2011.pdf] 
 
 
Develop and implement a national level training program on CC (Second Project Phase) 

Countries in the FDH region are characterized by a diverse climate gradient, different CC 
impacts and threats, but have in common the need for capacity building and improved 
knowledge to advance the CC agenda at the national and regional levels. A national level 
training program incorporating the key ingredients for effective adaptation and mitigation 
should revolve on the following main themes:  
 

Theme 1: The science of CC and meteorological data information management  
Learning objectives:  
1. Introduce participants to the use of scientific climate models to predict future climate 

trends, demonstration of the applications, usefulness and limitations of the models; 
2. Build stakeholders’ capacities in climate and meteorological data collection, analysis, 

storage and dissemination to end-users. 
Content of the training:  
• Organization of workshops on climate observations and regional climate modelling in 

support of climate risk management and sustainable development; 
• Discussion on CC projections for 2050/2100 and their potential impacts on the natural 

resources and human development in the region; 
• Recommendations to country meteorological service to improve provision and the use of 

climate data and observations to deliver good information products tailored to the needs 
of various users;  

• Practical examples of methodologies to collect, manage and use climate data; 
• Capacity building of rural producers on the use of agro-meteorological information to 

improve their adaptation capacity. 
  
Theme 2: Planning Adaptation  
Learning objectives:  
1. Understanding and awareness of CC impacts and capacity to identify risks, vulnerabilities 

and adaptation needs at the regional, national, sectoral and local levels;  
2. Improved knowledge in the use of climate data and information for definition of coping 

strategies, adaptation planning and decision-making process;  
Content of the training:  
• Review of country adaptation needs, priorities and options as identified in the NAPAs, 

National Adaptation strategies, Disaster Reduction strategies; 
• Training on the application of technical methodologies and tools for assessments of 

impacts, risks, and vulnerability to CC; 

http://www.fao.org/tc/exact/ex-act-applications/on-projects/madagascar/jp/
http://www.fao.org/tc/exact/user-guides/jp/
http://www.fao.org/fileadmin/templates/ex_act/pdf/Technical_guidelines/EX-ACT_technicaldescription_EN_sept2011.pdf
http://www.fao.org/fileadmin/templates/ex_act/pdf/Technical_guidelines/EX-ACT_technicaldescription_EN_sept2011.pdf
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• Preparation for and implementation of adaptation strategies, discussion on practical 
responses and their integration in national development plans and policies; 

• Examples of adaptation projects and good practices as they relate to the country. 
 

Theme 3: Integration of CC into ongoing and future programs (focus on the Project) 
Learning objectives:  
• Awareness about the importance and improved knowledge to integrate CC strategies into 

ongoing and future programs,  
2. Increased technical capacity of researchers and public-sector stakeholders to develop and 

implement adaptation programs, as well as integrate climate-smart options in ongoing 
interventions in order to achieve programs sustainability. 

Content of the training:  
• Discussion about climate-smart options and strategies to enhance the adaptive capacity of 

rural communities, with a special focus on the FDH region; 
• Examples of ongoing adaptation projects and initiatives in West Africa; 
• Identification of key actors and practitioners to coordinate actions across various 

institutions, sectors and countries; 
• Practical experience by training governmental, non-governmental staff through 

participation of the definition and implementation of targeted adaptation actions and 
strategies in the ongoing Project. 

 

Theme 4: Mitigation 
Learning Objectives:  
Introduce participants and provide an overview to mitigation, finance and technology. 
Content of the training:  
• Assessment of challenges and opportunities for mitigation in West Africa; 
• Overview of funding mechanisms/schemes available for mitigation in the carbon markets; 
• Methodologies to calculate emissions reductions;  
• Principles of C sequestration project standards, auditing and project management (UNDP 

and UNITAR, 2010; UNFCCC, 2010). 
 
Format of the training: District, national and regional level workshops, seminars,  
awareness-raising campaigns and knowledge-sharing initiatives should be organized at 
regular intervals for dissemination and exchange of CC information among various 
stakeholders, such as government officials, communities, civil societies, etc. A national level 
training program can also take the form of national science-policy dialogues to discuss CC 
issues related to various sectors, facilitate the exchange of information between scientists and 
decision makers and identify adaptation actions. Such process of education and training 
should involve in-country universities, research centers and educational institutions and build 
on existing knowledge and experience. 
Target groups: Beneficiaries range from policymakers (e.g. for raising awareness on issues 
related to adaptation), practitioners (e.g. for the development of programmes on climate-
resilient development), vulnerable groups, including indigenous communities (e.g. for 
education on potential climate risks and adaptive actions), academia (UNFCCC, 2010).  
Financial requirements: There is a considerable need for external funding for implementing 
a national level training program. In addition to tapping into the bi-lateral or multi-lateral CC 
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financial mechanisms, it is recommended taking into consideration apply for one sub-regional 
TCP and a limited number of  national TCPs in selected countries to support Project 
stakeholders’ capacity building on NRM in the face of CC.
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Annex : Selection of ongoing or recently completed CC-related projects and 
programmes implemented at global, regional and national levels  

 
While the review presents only a portion of the extensive currently ongoing regional and 
national efforts, it provides an indication of the nature and variety of ongoing CC-related 
initiatives. It does not take into account the development initiatives that contribute to reduce 
emissions or build the adaptive capacity of communities and ecosystems without being 
explicitly flagged as adaptation or mitigation; and also overlooks small-scale interventions 
that are less visible because are not advertized through internet. The emphasis is thus on the 
projects and programmes supported by the main international development actors.  
 
GLOBAL LEVEL 
 
Project Title: Global Climate Change Alliance  
Time frame: Mali project: 2010 - 2016; Senegal project: 2009 - 2012 
Funding Agency: EU 
Project management and implementing Agency:  
Project Coordinator contact: Support Facility Team, Email: info@gcca.eu 
Country: 18 countries, only Mali and Senegal from the West Africa sub-region 
Purpose: The two main objectives are 1) deepening the policy dialogue between the EU and 
developing countries on CC, especially in the context of the international negotiations for a post-2012 
climate regime, and 2) stepping up support to target countries to implement priority adaptation and 
mitigation measures and integrate CC issues into their development strategies. 
Outputs: financial agreements with selected beneficiary countries, regional dialogue events to deepen 
cooperation on CC and technical assistance.  
Website: www.gcca.eu/pages/1_2-Home.html 
 
----------------------------------------------------------------------------------------------------------------- 
 
Project Title: Pilot Program for Climate Resilience under the Strategic Climate Fund 
Time frame: 2008 - ? 
Funding Agency: AfDB, ADB, EBRD, IADB, IFC, WB 
Project Coordinator contact: Malam Gata Zouladaini, Head of the Office for Development Affairs, 
Ministry of Economy and Finance. Email: malam_gataz2007@yahoo.fr 
Countries: 18 countries, only Niger from the West Africa sub-region 
Goal: The Program aims to pilot and demonstrate ways in which climate risk and resilience can be 
integrated into core development planning and implementation. The pilot projects are country-led and 
build on National Adaptation Programs of Action (NAPA).  
Outputs: Production of experience and knowledge useful to designing adaptation measures 
Website: www.climateinvestmentfunds.org/cif/ppcr 
 
----------------------------------------------------------------------------------------------------------------- 
 
REGIONAL LEVEL  
 
Project Title: African Monsoon Multidisciplinary Analyses (AMMA) 
Time frame: 2002 - 2020 
Funding Agency: INSU, EC, Natural Environment Research Council, African Regional Centers 
Project management and implementing Agency: Funding Agencies and a large number of research 
institutions 
Project Coordinator contact: Email: amma.office@amma-int.org 
Country: Africa 
Goal: Improve the understanding and prediction of the African monsoon and its socio-economic 
impacts 
Outputs:  

mailto:info@gcca.eu
http://www.gcca.eu/cgi-bin/view.pl?&page=41&lg=2&url_content=GCCA-Beneficiaries
http://www.gcca.eu/pages/22_2-Policy-Dialogues.html
http://www.gcca.eu/cgi-bin/view.pl?&page=40&lg=2&url_content=The-Workshops
mailto:malam_gataz2007@yahoo.fr
http://www.climateinvestmentfunds.org/cif/ppcr
mailto:amma.office@amma-int.org
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1. Improved understanding of the West African monsoon (WAM) and its influence on the physical, 
chemical and biological environment regionally and globally.  

2. Provision of the underpinning science that relates variability of the WAM to issues of health, water 
resources, food security and demography for West African nations, as well as definition and 
implementation of relevant monitoring strategies.  

3. Ensuring that the multidisciplinary research is effectively integrated with prediction and decision 
making activity.  

Website: http://amma.mediasfrance.org/ 
 
----------------------------------------------------------------------------------------------------------------- 
 
Project Title: Interdisciplinary and Participative Research on Interactions between Ecosystems, 
Climate and Societies in West Africa  
Time frame: 2007- 2011 
Funding Agency: Government of France  
Project management and implementing Agency: Inter-institutional Research Agency for 
Development  
Project Coordinator contact: Email: fsp.ripiecsa@ird.fr 
Countries: Benin, Burkina Faso, Cameroon, Cape Verde, CAR, Chad, Gambia, Ghana, Guinea, 
Guinea Bissau, Ivory Coast, Mali, Mauritania, Niger, Nigeria, Senegal, Togo  
Goal: Identify the relations between ecosystem vulnerabilities and human populations in order to 
scientifically support political responses to CC  
Website: www.aird.fr/ripiecsa/index.htm 
 
----------------------------------------------------------------------------------------------------------------- 
 
Project Title: Pro-poor Rewards for Environmental Services in Africa 
Time frame: 2008 - 2012 
Funding Agency: IFAD, UNDP, the European Commission and the Government of Finland 
Project management and implementing Agency: World Agroforestry Centre (ICRAF) 
Project Coordinator contact: World Agroforestry Centre, Email: presa@cgiar.org 
Countries: Guinea, Fouta Djallon upper catchment area and Cameroon 
Goal: Foster the development, implementation and assessment of environmental service agreements in 
the FDH to improve the livelihoods of smallholders. Catalyze policy support and private-sector 
participation in environmental service agreements in Guinea. 
Purpose: Policy makers and private sector stakeholders in the Fouta Djallon countries are interested in 
the potential of PES schemes to address natural resource degradation. 
Outputs: Two prototype schemes for watershed and biodiversity service payments established to 
provide fair rewards to ecosystem stewards. A readiness study (policy, legal and institutional 
frameworks) for PES in Guinea and Cameroon published. 
Website: http://presa.worldagroforestry.org/where-we-work/ 
http://presa.worldagroforestry.org/where-we-work/guinea-fouta-djallon-highlands/ 
Additional reading: ICRAF and IFAD. 2010. Potentiel du Massif du Fouta Djallon pour le Payement 
des Services Écosystémiques (PSE). Rapport d’étude préliminaire. PRESA. 
http://presa.worldagroforestry.org//WP-
CONTENT/UPLOADS//2009/03/Rapport_Potentiels_Serv_Ecosyst_FDjallon_SERGE_et_Kabirou_N
ov_2010.pdf 
 
--------------------------------------------------------------------------------------------------------------------------- 
 
Project Title: Community management of crop diversity to enhance resilience, yield stability and 
income generation in changing West African climates  
Time frame: 2008 - 2011 
Funding Agency: Federal Ministry for Economic Cooperation and Development (BMZ) 
Project management and implementing Agency: Advisory Service on Agricultural Research for 
Development (BEAF - GTZ), ICRISAT 
Project Coordinator contact: Ludger H. Herrmann, ICRISAT/University of Hohenheim, BP 12404, 
Niamey, Niger; Email: L.Herrmann@cgiar.org; herrmann@uni-hohenheim.de  

mailto:fsp.ripiecsa@ird.fr
http://presa.worldagroforestry.org/where-we-work/
http://presa.worldagroforestry.org/WP-CONTENT/UPLOADS/2009/03/Rapport_Potentiels_Serv_Ecosyst_FDjallon_SERGE_et_Kabirou_Nov_2010.pdf
http://presa.worldagroforestry.org/WP-CONTENT/UPLOADS/2009/03/Rapport_Potentiels_Serv_Ecosyst_FDjallon_SERGE_et_Kabirou_Nov_2010.pdf
http://presa.worldagroforestry.org/WP-CONTENT/UPLOADS/2009/03/Rapport_Potentiels_Serv_Ecosyst_FDjallon_SERGE_et_Kabirou_Nov_2010.pdf


46 
 

Countries: Burkina Faso, Ghana, Mali, Niger 
Goal: Enhance farm community resilience, production stability and income generation in West Africa 
under variable and changing climates.  
Purpose: Assist the national agricultural research system and farmers to more effectively utilize agro-
biodiversity of locally adapted, farmer-preferred crops and supporting NRM practices as a buffer 
against current climate variability and a preparation towards future CC.  
Outputs:  
1. Patterns and trends in climate variability and change characterized for smallholder agricultural 

applications in target environments;  
2. Current agro-biodiversity management at community, landscape and regional scales assessed;  
3. Multi-location performance of various integrated genetic and natural resources management 

options from biophysical and economic standpoints assessed and best-bet options identified at 
pilot sites;  

4. Tools developed for mobilization and upscaling of crop diversity and natural resource options 
under defined climatic scenarios for selected target traits and environments;  

5. Adaptive capacities of stakeholders including local decision makers strengthened through a 
regional learning network and Community of Practice. 

Website: www.icrisat.org/icrisat-rrp2-climate-wca.htm 
 
--------------------------------------------------------------------------------------------------------------------------- 
 
Project Title: Support Fund for Local Adaptation Strategies, CC Adaptation in Africa 
Time frame: 2009 – 2011  
Funding Agency: DFID and IDRC  
Project Coordinator contact: Lo, Henri Mathieu, Dakar, Senegal, Phone: 221-33-864-0000  
ext. 7710  
Countries: Burkina Faso, Mali, Senegal  
Goal: The CC Adaptation in Africa research and capacity development program aims to improve the 
capacity of African countries to adapt to climate change in ways that benefit the most vulnerable. 
Purpose: This project seeks to strengthen the leadership and technical and organizational capacity of 
grassroots communities in the area of adaptation.  
Website: 
www.idrc.ca/EN/Programs/Agriculture_and_the_Environment/Climate_Change_and_Adaptation_in_
Africa/Pages/ProjectDetails.aspx?ProjectNumber=105518 
 
----------------------------------------------------------------------------------------------------------------- 
 
Project Title: Enhancing the role of forests in adaptation to CC 
Time frame: 2009 - 2011   
Funding Agency: CIFOR, China, European Commission, FAO, France, Germany, IDRC, IFAD, 
Netherlands, Spain, United States, World Bank 
Project management and implementing Agency: CIFOR and numerous research partners 
Project Coordinator contact: N/A 
Countries: Sub-Saharan Africa  
Goal: Enhance the adaptation of tropical forests and forest-dependent livelihoods and economic 
sectors to the adverse effects of CC 
Outputs:  
1. Identification of strategies for adapting sustainable forest use and management to the context of CC 
2. Identification of roles and potentials of forests to contribute to reduced social vulnerability beyond 

the forestry sector 
Website: http://cgmap.cgiar.org/factsheets/2009-2011/CIFOR/CIFOR-
02/PROJECT+2:+ENHANCING+THE+ROLE+OF+FORESTS+IN+ADAPTATION+TO+CLIMAT
E+CHANGE.htm 
 
--------------------------------------------------------------------------------------------------------------------------- 
 
Project Title: CLIMAFRICA - CC predictions in Sub-Saharian Africa: impacts and adaptation 
Time frame: 2010 - 2014 

http://www.icrisat.org/icrisat-rrp2-climate-wca.htm
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Funding Agency: European Commission 
Project management and implementing Agency: Euro-Mediterranean Centre for Climate Change 
(CMCC) in collaboration with 17 partners, including FAO  
Project Coordinator contact: Antonio Bombelli Email: bombelli@unitus 
Countries: Sub-Saharian African Countries 
Goal: Provide target countries with appropriate and most up-to-date tools to better understand and 
predict CC, assess its impact on African ecosystems and population, and evaluate and implement 
adaptation strategies. 
Outputs:  
1. Develop improved climate predictions on seasonal to decadal climatic scales in SSA,  
2. Evaluate CC impacts on water and agriculture,  
3. Improve early warning systems from short to medium-long term predictions and  
4. Propose new and feasible adaptation strategies 
Website: www.cmcc.it/research/research-projects/climafrica?set_language=en 
 
--------------------------------------------------------------------------------------------------------------------------- 
 
Project Title: West African Science Service Center on CC and Adapted Land Use (WASCAL) 
Time frame: 2010 - ? 
Funding Agency: German Federal Ministry of Education and Research (BMBF) 
Project management and implementing Agency: Coordinated by the Center for Development 
Research (ZEF, Bonn University), and implemented in a collaborative effort by West African and 
German partners 
Project Coordinator contact: Executive Director, Prof. Dr. Paul L.G. Vlek,  
Phone: + 233 302 740 668, E-mail: p.vlek@uni-bonn.de 
Country: Bénin, Burkina Faso, Ivory Coast, Gambia, Ghana, Mali, Niger, Nigeria, Sénégal, Togo 
Goal: A research-focused program designed to enhance the resilience of human and environmental 
systems to CC by strengthening related research infrastructure and capacity in West Africa and by 
pooling the expertise of ten West African countries. 
Website: www.wascal.org/ 
 
----------------------------------------------------------------------------------------------------------------- 
 
NATIONAL LEVEL 
 
Project Title: Niger Acacia Plantations Project 
Time frame: 2006 - 2011  
Funding Agency: World Bank, BioCarbon Fund 
Project management and implementing Agency: ICRISAT, Achats Services International (ASI, a 
local company), Ministry of the Environment of Niger and target rural communities.  
Project Coordinator contact: - 
Country: Niger 
Goal: The project is expected to reforest over 17,000 ha of Acacia Senegalensis, a species endemic to 
the whole African Sahel, over a 5-year period on communal degraded land throughout Niger. The 
project should allow the sequestration of around 0.24 Mt CO2e by 2012 and around 0.82 Mt CO2e by 
2017.  
Purpose: The project, an innovative public-private partnership, represents the first effort in Niger to 
establish Acacia Senegal plantations on a large scale in regions where dry forests are unable to 
regenerate by natural means.   
Outputs: The project allows the rehabilitation of degraded areas that have become unfit for 
agriculture. Acacia's rooting system facilitate dune-fixing, as well as wind and water erosion control. 
Its nitrogen-fixing ability improves soil fertility up to restoring agriculture. The restoration of a tree 
cover will also benefit local biodiversity. Income will be provided from the sale of Arabic gum from 
the Acacia tree, and from the sale of emission reduction credits from the carbon sequestered in the 
plantations. ASI is guaranteeing the purchase of Arabic gum and emissions reductions at a fair price, 
allowing project participants a fair access to international markets.  There project also results in 
technical transfer of know-how and training to the communities on agro-forestry practices, especially 
in terms of best practices regarding tree selection, grafting, nursery technology and field monitoring. 

http://www.cmcc.it/research/research-projects/climafrica?set_language=en
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Website: http://wbcarbonfinance.org/Router.cfm?Page=Projport&ProjID=9634 
http://ashleycamhi.com/projects/view/acacia-senegal-plantation-project 
 
--------------------------------------------------------------------------------------------------------------------------- 
 
Project Title: Supporting integrated and comprehensive approaches to CC adaptation in Africa - 
Senegal 
Time frame: 2009 - 2011 
Funding Agency: UNDP 
Project management and implementing Agency: UNDP and National stakeholders 
Project Coordinator contact: Ms. Mame Dagou Diop, Regional Technical Advisor, CC Adaption, 
Email: Mame.diop@undp.org 
Country: Senegal 
Goal: Mainstream CC adaptation across key sectors and into development processes in Senegal 
Outputs:  
1. Introduce dynamic, long-term planning mechanisms to manage the uncertainties of CC 
2. Strengthen leadership capacities and institutional frameworks to manage CC risks and 

opportunities in an integrated manner at the local and national levels  
3. Implement climate-resilient policies and measures in priority sectors  
4. Expand financing options to meet national adaptation costs at the local, national, sub-regional and 

regional levels  
5. Generate and share across all levels knowledge on adjusting national development processes to 

fully incorporate CC risks and opportunities 
Website: www.adaptationlearning.net/project/senegal-supporting-integrated-and-comprehensive-
approaches-climate-change-adaptation-africa 
 
--------------------------------------------------------------------------------------------------------------------------- 
 
Project Title: Supporting integrated and comprehensive approaches to CC adaptation in Africa - 
Niger 
Time frame: 2009 - 2011 
Funding Agency: UNDP 
Project management and implementing Agency: UNDP and National stakeholders 
Project Coordinator contact: Ms. Mame Dagou Diop, Regional Technical Advisor, CC Adaption, 
Email: Mame.diop@undp.org 
Country: Niger 
Goal: Mainstream CC adaptation across key sectors and into development processes in Niger 
Outputs:  
6. Introduce dynamic, long-term planning mechanisms to manage the uncertainties of CC 
7. Strengthen leadership capacities and institutional frameworks to manage CC risks and 

opportunities in an integrated manner at the local and national levels  
8. Implement climate-resilient policies and measures in priority sectors  
9. Expand financing options to meet national adaptation costs at the local, national, sub-regional and 

regional levels  
10. Generate and share across all levels knowledge on adjusting national development processes to 

fully incorporate CC risks and opportunities 
Website: www.adaptationlearning.net/project/niger-%E2%80%93-supporting-integrated-and-
comprehensive-approaches-climate-change-adaptation-africa 
 
--------------------------------------------------------------------------------------------------------------------------- 
 
Project Title: Enhancing adaptive capacity and resilience to CC in the agriculture sector in Mali 
Time frame: 2010 - 2014 
Funding Agency: GEF grant and cofinancing 
Project management and implementing Agency: UNDP and National stakeholders 
Project Coordinator contact: Tom Twining-Ward, Regional Technical Advisor for CC-Adaptation 
West Africa Tel: +27-12-345 8128 Email: tom.twining-ward@undp 
Country: Mali  

http://wbcarbonfinance.org/Router.cfm?Page=Projport&ProjID=9634
mailto:Mame.diop@undp.org
mailto:Mame.diop@undp.org
mailto:tom.twining-ward@undp.org
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Goal: Enhance the adaptive capacities of vulnerable rural populations to the additional risks posed by 
CC on agricultural production and food security in Mali. 
Outputs:  
1. National capacities to prevent and manage the impacts of CC on agricultural production and food 

security improved 
2. Climate resilience of agricultural production systems and the most vulnerable agro-pastoral 

communities strengthened 
3. Best practices generated by the program capitalized on and disseminated at the national level. 

Website: www.gefonline.org/projectDetailsSQL.cfm?projID=3776 

--------------------------------------------------------------------------------------------------------------------------- 
 
Project Title: Pilot Program for Climate Resilience in Niger 
Time frame: 2011 – n/a 
Funding Agency: Climate Investment Funds of the African Development Bank Group 
Project management and implementing Agency: AfDB and the Niger Ministry of Economy and 
Finance, and other international and national partners  
Project Coordinator contact: Mr. Malam Gata Zouladaini. Head, Office for Development Affairs - 
Ministry of Economy and Finance, Niger  
Country: Niger 
Goal: Support Niger in its battle against desert encroachment and drought 
Outputs:  
1. mainstreaming climate resilience into development strategies;  
2. expanding sustainable land management initiatives;  
3. updating the quality of weather and climate information and making it publicly available;  
4. improving monitoring and evaluation methodologies. 

Website: www.afdb.org/en/topics-and-sectors/initiatives-partnerships/climate-investment-funds-
cif/strategic-climate-fund/pilot-program-for-climate-resilience-ppcr/ 
 
--------------------------------------------------------------------------------------------------------------------------- 
 
Project Title: Integrating climate resilience into agricultural production for food security in rural 
areas 
Time frame: 2011 - 2015 
Funding Agency: GEF grant and cofinancing 
Project management and implementing Agency: FAO and National stakeholders 
Project Coordinator contact: Caterina Batello Tel: +39-06-5705 3643 Email: 
caterina.batello@fao.org 
Country: Mali 
Goal: Enhance the capacity of Mali’s agricultural sector to cope successfully with CC, by 
incorporating Climate Change Adaptation (CCA) concerns and strategies into on-going agricultural 
development initiatives and mainstreaming CCA issues into agricultural policies and programming. 
Outputs:  
1. Resilience of agricultural production to climate variability and change enhanced, 
2. Capacity building and promotion of improved agricultural practices through FFSs, 
3. CC considerations mainstreamed into agricultural sector policies and programs. 

Website: www.gefonline.org/projectDetailsSQL.cfm?projID=3979 
 
--------------------------------------------------------------------------------------------------------------------------- 
 
Project Title: Strengthening resilience and adaptive capacity to CC in Guinea-Bissau’s agrarian and 
water sectors  
Time frame: 2011 - 2015 
Funding Agency: GEF grant and cofinancing 
Project management and implementing Agency: UNDP and National stakeholders 
Project Coordinator contact: Tom Twining-Ward, Regional Technical Advisor for CC-Adaptation 
West Africa Tel: +27-12-345 8128 Email: tom.twining-ward@undp 
Country: Guinea Bissau 

http://www.gefonline.org/projectDetailsSQL.cfm?projID=3776
mailto:caterina.batello@fao.org
http://www.gefonline.org/projectDetailsSQL.cfm?projID=3979
mailto:tom.twining-ward@undp.org
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Goal: Enhance Guinea-Bissau’s resilience and adaptive capacity to CC risks in the agrarian and water 
sectors through the implementation of NAPA priority profiles.  
Purpose: This GEF project is expected to generate adaptation benefits by facilitating the integration of 
climate risks into existing poverty reduction, rural development and water resource management 
initiatives. At the site level, the project will attempt to demonstrate the effectiveness of specific water 
saving measures, the promotion of more efficient food production and storage methods, and the 
construction of adapted irrigation infrastructures. Outputs:  
1. Capacity of decision-makers and technical officers in relevant agencies to identify and manage 

climate risks and vulnerability and to plan and implement adaptation measures within the water 
and agrarian sectors increased  

2. Relevant policies, plans, strategies and programs for the water and agrarian sectors are reviewed 
with the aim of taking climate risk and adaptation measures into consideration  

3. A national multi-sectoral committee to advise on CC adaptation practices is established and 
trained  

4. Quality and timing of climate information and early warning communications for relevant 
planning processes in the water and agrarian sectors improved  

5. Strengthened capacity of farmers, extension workers and rural water supply technical services to 
manage and put to use climate risks and vulnerability information  

Website: www.adaptationlearning.net/project/strengthening-resilience-and-adaptive-capacity-climate-
change-guinea-bissau%E2%80%99s-agrarian-and-w 
 
--------------------------------------------------------------------------------------------------------------------------- 
 
Project Title: Strengthening of The Gambia’s CC early warning systems 
Time frame: 2011 - 2014 
Funding Agency: GEF grant and cofinancing 
Project management and implementing Agency: UNEP and National stakeholders 
Project Coordinator contact: Ermira FIDA, Tel. +254-20 762 3113, Email: ermira.fida@unep.org 
Country: Gambia 
Goal: Enhance the adaptive capacity and reduce vulnerability to CC through a strengthened early 
warning and information sharing mechanism for a better informed decision making by government 
and affected population. 
Outputs:  
1. Enhanced capacity of hydro-meteorological services and networks for predicting CC events, risk 

factors and issuing early warnings 
2. More effective, efficient and targeted delivery of climate information including early warnings 
3. Improved and timely preparedness and responses of various stakeholders to climate linked risks 

and forecast vulnerabilities 
Website: www.gefonline.org/projectDetailsSQL.cfm?projID=3728 
 
--------------------------------------------------------------------------------------------------------------------------- 
 
Project Title: CC adaptation project in the areas of watershed management and water retention 
Time frame: 2011 - 2015 
Funding Agency: GEF grant and cofinancing 
Project management and implementing Agency: IFAD and National stakeholders 
Project Coordinator contact: Naoufel Telahigue, Tel. +390654592572, Email: n.telahigue@ifad.org 
Country: Senegal 
Goal: Increase the resilience of agricultural production systems and associated value chains to climate 
impacts on the water sector, by ensuring the supply and availability of water for agricultural use in a 
scenario of increasing CC induced water scarcity.  
Purpose: By targeting a climate vulnerable resource key to sustain agriculture, the project will 
contribute to meet food security and rural livelihoods objectives that are undermined by the effects of 
CC. 
Outputs:  
1. Capacity building, awareness raising and knowledge management at national level, 
2. Improved water harvesting and watershed management, 

http://www.adaptationlearning.net/project/strengthening-resilience-and-adaptive-capacity-climate-change-guinea-bissau%E2%80%99s-agrarian-and-w
http://www.adaptationlearning.net/project/strengthening-resilience-and-adaptive-capacity-climate-change-guinea-bissau%E2%80%99s-agrarian-and-w
http://www.gefonline.org/projectDetailsSQL.cfm?projID=3728
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3. Enhanced water conservation and efficient irrigation. 
Website: www.gefonline.org/projectDetailsSQL.cfm?projID=4234 
 
--------------------------------------------------------------------------------------------------------------------------- 
Project Title: Integrating adaptation to CC into agricultural production and food security in Sierra 
Leone 
Time frame: 2011 - 2015 
Funding Agency: GEF grant and cofinancing 
Project management and implementing Agency: IFAD and National stakeholders 
Project Coordinator contact: Naoufel Telahigue, Tel. +390654592572, Email: n.telahigue@ifad.org 
Country: Sierra Leone 
Goal: Lessen the impact of CC on vulnerable rural communities, as well as on natural resources 
critical for sustaining agricultural production and increasing food security.  
Outputs:  
1. Highly vulnerable areas of inland rice production are mapped and characterized,  
2. 100 ha of climate-proofed inland rice fields established,  
3. Rice yields are resilient to CC and at least 2 climate-proofed crops/yr secured, Improved rice 

varieties and more efficient management practices are adopted in 100 ha at least,  
4. Training to local rice producers.  

Website: www.thegef.org/gef/node/3862 
 
--------------------------------------------------------------------------------------------------------------------------- 
 
Project Title: Support to the adaptation of vulnerable agricultural production systems  
Time frame: 2012 - 2016 
Funding Agency: GEF grant and cofinancing 
Project management and implementing Agency: IFAD, Ministry of Environment and Sustainable 
Development; Ministry of Rural Development; Ministry of Hydraulic and Sanitization and national 
stakeholders 
Project Coordinator contact: Naoufel Telahigue, Tel. +3906-5459-2572,  
Email: n.telahigue@ifad.org 
Country: Mauritania 
Goal: To increase the resilience of rural communities to increased water stress and reduced 
productivity of agricultural and livestock sector as related to CC impacts. 
Outputs:  
1. Minimized risk of low productivity and agricultural production due to the impact of CC 
2. Improved resilience of livestock farming and animal production systems in oasis and semi-arid 

areas 
3. Increased the efficiency of the irrigation and water management systems 
4. Strengthened adaptation capacities of the production systems in the rural areas to the impacts of 

CC 
Website: www.adaptationlearning.net/project/support-adaptation-vulnerable-agricultural-production-
systems-0 
 

 

http://www.gefonline.org/projectDetailsSQL.cfm?projID=4234
http://www.thegef.org/gef/node/3862
http://www.adaptationlearning.net/project/support-adaptation-vulnerable-agricultural-production-systems-0
http://www.adaptationlearning.net/project/support-adaptation-vulnerable-agricultural-production-systems-0

