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About CORAF/WECARD
The West and Central African Council for Agricultural Research and Development
(CORAF/WECARD) is one of the four Sub Regional Organizations that constitute the Forum for
Agricultural Research in Africa (FARA). The mission of CORAF/WECARD is Sustainable
improvements to the competitiveness, productivity and markets of the agricultural system in West
and Central Africa by meeting the key demands of the sub-regional research system as expressed
by target groups. CORAF/WECARD is currently composed of 22 National Agricultural
Research Systems (NARS) of the following countries in West and Central Africa (WCA): Benin,
Burkina Faso, Cameroon, Cape-Verde, Central African Republic, Chad, Congo, Côte d'Ivoire,
the Democratic Republic of Congo, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Liberia,
Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone and Togo. These countries have a total
area of over 11.5 million square kilometres, with a population of over 318 million, 70 % of
whom depend directly on agriculture for their livelihoods.

Figure 1. Map of Africa showing zones of CORAF/WECARD

The CORAF/WECARD secretariat is based in Dakar, Senegal. CORAF/WECARD has
revitalised its approach to tackling the region’s agricultural challenges by using a commissioned
report prepared by the International Food Policy Research Institute (IFPRI). This report lists
priorities for the region based on commodities and thematic areas. Through an intensive
participatory process involving a cross section of relevant stakeholders it has developed new
Strategic Plan (2007-2016) and, subsequently, an Operational Plan (2008 – 2013) defining its
research direction and partnerships. CORAF/WECARD also targets the building of partnerships
with relevant regional institutions and the private sector of economies across the sub-region.

CORAF/WECARD’s vision is A sustainable reduction in poverty and food insecurity in West
and Central Africa through an increase in agricultural led economic growth and sustainable
improvement of key aspects of the agricultural research system with a strong alignment and
commitment to the overall goal of the Comprehensive African Agricultural Development
Programme (CAADP) of the New Partnership for Africa’s Development (NEPAD).
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Foreword
The West and Central African (WCA) region, like the rest of the African
continent and the world at large, is experiencing mounting challenges related to
climate change. Climate change is particularly a serious threat in WCA due to
heavy dependence of the bulk of the people in the region on rainfed agriculture.
As a matter of concern, climate change is undermining the very survival of the
region’s agro biodiversity, its diverse and rich agroecosystems and in effect
livelihoods of the people. Apparently, traditional coping mechanisms relied on
over generations are increasingly becoming inadequate to ensure sustainable livelihoods for the
largely resource-poor farmers in the region. There is therefore a need for the development and
use of appropriate technologies and best bet practices, including innovations to meet challenges
like shorter growing seasons, extreme temperatures, droughts, floods, associated with climate
change in order to enable farmers of WCA to adapt and become less vulnerable to the effects of
the changing climate.
One of eight programmes, the Natural Resources Management (NRM) Programme of the West
and Central African Council for Agricultural Research and Development (CORAF/WECARD)
has the major responsibility for directing and coordinating the implementation of research and
development activities for the sustainable management of natural resources in WCA, in line with
the CORAF/WECARD Strategic and Operational Plans. It was therefore not surprising that a
scoping study undertaken in 2010 to provide a framework for operationalising the programme
identified climate change as a key issue in natural resource management in the region.
Subsequently, the Governing board as well as the Scientific and Technical Committee of
CORAF/WECARD recommended that special attention be given to climate change. It was
therefore deemed necessary for the NRM programme to develop a special strategy for climate
change research for West and Central Africa.
Highlighting continental and regional climate change initiatives acknowledges the apparent
recognition of climate change by the continental and regional policy bodies. It is crucial that such
efforts continue in the right direction. This strategy provides a broad based framework in view of
the socio economic and agroecological diversity of West and Central African region and
therefore provides flexibility for national adaptation to fit local circumstances. In view of the
widespread perception that research results are not adopted as expected partly due to the
ineffective linkage and communication between researchers and end users, this strategy lays
emphasis on awareness raising and effective stakeholder consultations, including consultations
between researchers and policy makers. Capacity strengthening of all actors is emphasised.
Considering the diverse background of potential users of this strategy document, effort has been
made to provide a brief account of climate in the region including trends that set the context of
climate change; in addition to an overview of the socioeconomic characteristic of the region
relative to the vulnerability of the region as well as potential impacts are highlighted. It is hoped
that this document will in addition to serving as a guide for research and development to enhance
resilience to the impacts of climate change, it is expected that this document will also serve as a
source of information on climate change for the diverse group of stakeholders in the region.
Paco Sereme, Executive Director
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Introduction
Climate change is certainly a growing concern in the world and especially in Africa where rainfed agriculture is widely practiced. The current climate variability confronting the West and
Central African region is likely to heighten and intensify, particularly in the Sahelian region.
Possible impact on the society and economies across the region could be tremendous since it
could have an adverse effect on all sectors and sections of the population. As per predictions,
poor and marginalized populations, including small-holding farmers, women and children will be
worst hit.
The various plant and animal genetic resources used by farmers, pastoralists and fisherfolk in
West and Central Africa (WCA) have traits that have largely enabled their adaptation to the local
environment thereby ensuring food security and improved livelihood of people. In addition,
traditional knowledge applied by communities to previous climatic variations has been useful in
helping to select the most appropriate adaptive and/or coping mechanisms. However, challenges
presented by the emerging and anticipated changes in the climate seem to overrun prevailing
indigenous knowledge and coping mechanisms. It is imperative that an innovative approach to
environment and resource management based on robust scientific-economic, social, and
traditional knowledge is adopted. This will inform actors and decision makers in adopting
evidence- oriented action that will ensure the achievement of desired national development
outcomes in the face of changing climate in the region.
In mid 2010, a scoping study was undertaken by CORAF/WECARD to aid the development of a
research framework, in order to guide its Natural Resources Management (NRM) programme in
directing and coordinating research & development activities for the sustainable management of
natural resources in West and Central Africa, in line with CORAF/WECARD Strategic and
Operational Plans. The study identified climate change as an integral component of one of the
four major research themes while climate change also featured in sub-themes in the other three
major themes. The four identified themes are as follows:
1.
2.
3.
4.

Sustainable management of land and water and adaptation to climate change
Sustainable intensification and diversification of agriculture
Biodiversity (animal, plants, fisheries) conservation and improvement
Socio-economics and policy research on natural resource management

Stakeholders at the validation workshop held in Douala, Cameroon (09 – 11 August, 2010)
recommended that climate change should be considered as an important and cross cutting issue
in natural resources management. This follows an earlier recommendation of
CORAF/WECARD’s Science and Technical Committee for a special focus on climate change
within the NRM programme. The CORAF/WECARD strategy for climate change research
therefore incorporates findings of the scoping study with regards to the CORAF/WECARD
Strategic Plan as well as climate related concerns of the continental (African Union (AU),
NEPAD, CAADP), regional (Economic Community of West Africa States (ECOWAS),
Economic Community of Central African States ECCAS) and the wider international
community.
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1.0

Climate of West and Central Africa

1.1

Characteristics of the climate in West and Central Africa

Like other regions of the world, the climate in West and Central Africa (WCA) is influenced by
global circulation and ocean interactions. The rainfall over WCA is controlled by global climate
teleconnections and regional climate systems, which include Inter-Tropical Discontinuity (ITD),
monsoons, subtropical anticyclones, sea surface temperature (SST) anomalies, atmospheric
winds, jet streams, etc. The global teleconnections include those associated with El Nino
Southern Oscillation (ENSO), and the North Atlantic Oscillation (NAO).

Rainfall patterns in West and Central Africa are linked to the seasonal movement of the intertropical convergence zone, where the hot and dry tropical easterly winds blowing in from the
northeast meet with the humid air masses coming in from the Southern Atlantic Ocean, linked to
the onset of the monsoon (Figure 2). The area where these two air masses meet is a belt of
variable width and stability called the Intertropical Convergence Zone (ITCZ). The north and
south migration of ITCZ controls the climate of the region.
The semi-arid zone, covering the Sahel and Sahel-Saharan belt, is marked by a single rainy
season with most of its rainfall occurring between July and September. Further south, the climate
in the Gulf of Guinea is marked by the alternation of two rainy seasons and two dry seasons. The
hot, dry tropical continental air mass of the northern high pressure system gives rise to the dry,
dusty Harmattan winds, which blow from the Sahara over most of West Africa from November
to March.

Figure 2.

Harmattan and monsoon cycle in West Africa, January (left) and July (right)

The lowland climate of WCA is characterized by uniformly high sunshine, particularly the semiarid and arid zones (2500 - 3000 hours of total annual sunshine duration) and high temperatures
throughout the year. Mean annual temperatures are usually above 18° C. Areas within 10° N and
S of the equator have a mean annual temperature of about 26° C, with a range of 1.7 – 2.8° C;
the diurnal range is 5.5 – 8.5° C. Between latitudes 10° N and the southern part of the Sahara,
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mean monthly temperatures can rise to 30° C, but the annual range is 9° C and diurnal range 14°
to 17° C.

1.2

Climate variability and change in West and Central Africa

1.2.1 Rainfall
Many studies have shown that average precipitation in the WCA underwent major fluctuations in
the 20th century, with a marked resurgence of extensive droughts in the 1970s and 1980s,
particularly in the Sahel, with highly deficit periods in 1972-73, 1982-84 and 1997. This trend is
represented by a 200 kilometre downward slide of the isohyets towards the South and a historic
aridification process in the area’s climate4 (Figure 3).

Source: ECOWAS-SWAC/OECD. 2008.

Figure 3. Temporal evolution of average annual rainfall in CILSS countries

Overall, rainfall for the period 1961–1990 was 30% less than that for 1931–19605. The 1980s
have been declared the driest years in the 20th century, though an increasing trend in precipitation
4

Sahel and West Africa Club (2006) The ecologically vulnerable zone of Sahelian countries. Atlas on Regional Integration in
West Africa, SWAC/OECD.

5

Hulme, M. 2001. Climatic perspectives on Sahelian desiccation: 1973-1998. Global Environmental
Change 11: 19–29.
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has been observed over the past 15 years. However, more recent studies suggest a return to a
closer-to-normal regime in the region since the early 1990s, with precipitation over a long period
(1901–1998).6 Gommes and Petrassi7 classified countries in the WCA region into four of eight
groups based on rainfall patterns since 1960. The groups are shown below:
Group I: Sahel and Sudan comprising Burkina Faso, Cape Verde, Chad, Gambia, GuineaBissau, Mali, Mauritania, Niger, Senegal and Sudan.
This group is characterised by a downward trend in rainfall until 1988, followed by a series of
above-average years. Worst drought years were 1983 and 1984, although severe droughts were
also recorded in 1972, 1973 and 1977. In 1984, drought severely affected all countries from
Mauritania to Ethiopia, including several bordering countries on the southern-end of the Sahel.
Mali and Niger were affected more seriously than the other countries in 1983.
Group IV: Central Gulf of Guinea Countries and Tanzania, comprising Benin, Cote d’Ivoire,
Ghana, Tanzania, and Togo
Rainfall pattern in this group is similar to that of the Sahel, with a slight downward trend, and a
tendency towards runs of dry years. The lowest rainfall index was recorded in 1977 (which also
affected the Sahel), followed by 1992.
Group V: East and West Gulf of Guinea: The group comprises Cameroon, Central African
Republic, Equatorial Guinea, Gabon, Guinea, Liberia, Nigeria, and Sierra Leone.
This is the wettest (rainfall index: 1938 mm) and one of the least variable groups of countries in
the continent. The northern region of several of the countries has Sahelian features, particularly
in terms of the downward trend in rainfall. However, in contrast to the Sahel, the East and West
Gulf of Guinea countries experienced less irregular rainfall (albeit below normal) than the Sahel.
The countries in this group do not suffer as seriously as the arid countries, from a comparable
reduction in precipitation. In this group, periods of good and bad years tend to be longer than in
the Sahel.
Group VI: Central-West Africa: This group is made up of Angola, Congo and Zaire.
This is the second wettest group (rainfall index 1489 mm). The group has shown a very
“smooth” pattern between 1964 and 1984, with a slight positive 1960– 1993 rainfall trend due to
a run of wet and very variable years from 1985 to 1990.

6

Nicholson S., et J. Selato. 2000. « The Influence of La Niña on African Rainfall ». International Journal of
Climatology., vol. 20, p. 1761–1776.

7

Gommes, R. and Petrassi, F. 1996. Sustainable Development: Environment: Rainfall Variability and Drought in
Sub-Saharan Africa. http://www.fao.org/waicent/faoinfo/sustdev/
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1.2.2 Temperature
Temperature changes in the northern and southern Atlantic Ocean and Indian Ocean water
surfaces, as well as surface temperature anomalies in the Pacific, linked to the El Niño
phenomenon, are important driving forces for West Africa’s monsoon activity. In addition to
these global phenomena, continental surface processes (vegetation, soil moisture, water cycle or
albedo) influence monsoon dynamics. However, the interactions/retroactions between
continental dynamics and the climate are as yet insufficiently understood.
According to the fourth Evaluation Report of the Inter-governmental Panel on Climate Change8,
global warming has become obvious on the basis of observations in the increase in global average
oceanic and air temperatures, enlarged glacier melting and global sea-level rise. Eleven of the
twelve years between 1995 and 2006 were among the extremely hot years since modern records
began in 1850. Accelerated global warming is a reality: the linear trend of global warming over
50 years from 1956 to 2005 (0.13 °C per decade) is almost twice that of the 100 years from 1906
to 2005. Figure 4 shows the mean temperature anomalies for the last 100 years for Africa. By
2000, the five warmest years in Africa had all occurred since 1988, with 1988 and 1995 being the
two warmest years of them all. This rate of warming is not dissimilar to that experienced globally.
The periods of most rapid warming --- the 1910s to 1930s and the post-1970s occurred
simultaneously in Africa and the rest of the world.9

Figure 4. Temperature trends: Mean temperature anomalies in °C for the last 100 years for Africa (IPCC,
2001).

Temperatures in West Africa, particularly in the Sahel, have increased somewhat more rapidly
than the global trend, with the increase ranging from 0.2° C to 0.8° C since the late seventies.10
And this trend is stronger in terms of minimum rather than maximum temperatures (Figure 5).
8

IPCC, 2007: Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change, M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. van der
Linden and C.E. Hanson, Eds., Cambridge University Press, Cambridge, UK, 976pp
9
IPCC. 2001. Technical and economic potential of options to enhance, maintain and manage biological carbon reservoirs and
geo-engineering. In Mitigation 2001. The IPCC Third Assessment Report. Cambridge, United Kingdom and New York, NY,
USA, Cambridge University Press..
10
ECOWAS-SWAC/OECD. 2008. Climate and Climate Change. The Atlas on Regional Integration in West Africa.
Environment Series. January 2008. Available at: « www.atlas-westafrica.org».
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1.2.3 Potential Evapotranspiration (PET)
Table 1 shows the potential evapotranspiration (mm per day) based on the Penman method. In
large parts of the agroecological zones in WCA, potential evapotranspiration is low during the
wet season because of the prevailing rains and associated high humidity and cloudiness. During
the dry season, when the ITCZ is at its southernmost position, the potential evapotranspiration
remains relatively low in the coastal region. In the semi arid zone, however, it increases sharply
to around 7- 8 mm per day (Table 1). PET changes during the dry period are associated with high
radiation and wind speed.

Figure 5. Minimum and maximum temperature trend in the Sahel Saharan, Sahel and Sudanese zones in
the CILSS countries (from CEDEAO/Club Sahel: OCDE/CILSS, 2008
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Table 1: Mean potential evapotranspiration (mm per day) during dry and wet season in WCA
Agro ecological zones
Semi arid
Sub humid dry /Sub humid
Humid /Forest coastal zone

Dry season
8.5 -6.5
7 – 6.5
4 – 4.8

Wet season
4–6
4–3
3 - 3.5

Source IMWI, 2000 ; FAO, 1998; SARR B. 2003

1.2.4 Onset, cessation and length of growing season
Many studies have been carried out to assess the current and future trends of the onset, cessation
and length of growing season in the context of climate variability and change. According to
Camberlin and Diop, the cessation date over the 1950–1992 period in Senegal shows a
significant trend towards earlier dates, with an abrupt shift occurring around 1970.11 In order to
identify geographic areas where the impact of climate change on crop and livestock agriculture is
relatively large, length of growing period (LGP) is a useful indicator. It is crop-independent and
is an effective integrator of changes in rainfall amounts and patterns together with
temperatures.12
Over the Sahelian region, there appears to be spatial heterogeneity in the response of LGP to
climate variability and change. The Eastern part of Sahel (Chad in Central Africa) experienced a
northward expansion in the growing season, while many other parts particularly in the Western
Sahel (Senegal, Guinea Bissau, Mali) recorded shortening of LGP (Figure 6). The trend of
prolongation of LGP in the Eastern part of the Sahel is linked to better rainfall conditions during
the mid-1990s.

11

Camberlin P., Diop M. 2003. Application of daily rainfall principal component analysis to the assessment of the rainy season
characteristics in Senegal. Clim Res; Vol. 23: 159–169.
12
Thornton, P.K., P.G. Jones, T.M. Owiyo, R.L. Kruska, M. Herero, P. Kristjanson, A. Notenbaert, N. Bekele and Co-authors,
2006: Mapping Climate Vulnerability and Poverty in Africa. Report to the Department for International Development, ILRI,
Nairobi, 200 pp. Thuiller,W., O. Broennimann, G.
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Figure 6. Change in the length of growing season (1990/1999) in the Sahelian region (Source: Atlas on
regional integration, 2008)

1.3

Possible causes of climate variability and change in West and Central Africa

Most authors 13’14’15 cite the impact of changes in sea surface temperatures. Some authors 16’ 17
18
suggest that the impact of changes in land use and especially deforestation may be among the
factors related to the recurrence of severe droughts in the Sahel. The process of desertification,
caused basically by wind erosion and dust transport, also contributes to the degradation of soils
in the region19. However, some recent remote-sensing studies have shown a trend toward

13

Folland, C.K., Palmer T.N., Parker D.E., 1986. Sahel rainfall and worldwide sea temperature 1901-1985. Nature, 320, 602607.
14
Lamb, P. J., et R. A. Peppler. 1992. « Further Case Studies of Tropical Atlantic Surface Atmospheric and Oceanic Patterns
Associated with Subsaharan Drought ». Journal of Climate, vol. 5, p. 476-488.
15
Vizy, E. K., et K. H. Cook. 2001. « Mechanisms by which Gulf of Guinea and Eastern North Atlantic Sea Surface
Temperature Anomalies can Influence African Rainfall ». Journal of Climate, vol. 14, p. 795-821.
16
Charney, J., S., P.H., Quirk, W.J.. 1975. «Drought in the Sahara: a biogeophysical feedback mechanism». Science, p. 434–
435.
17
Xue, Y., et J. Shukla. 1993. « The Influence of Land Surface Properties on Sahel Climate. Part I: Desertification ». Journal of
Climate, vol. 6, p. 2232-2245.
18
Zheng, X., et E. A. B. Eltahir. 1998. « The Role of Vegetation in the Dynamics of West African Monsoons ». Journal of
Climate, vol. 11, p. 2078– 2096.
19
McLeod, N. H. 1976. « Dust in the Sahel: Cause of Drought? ». Dans The Politics of Natural Disaster, sous la dir. de Michael
Glantz, p. 3-13. New York: Praeger Publishers.
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reforestation20, along with an increase in the amounts of precipitation over the past decade.
Ultimately, despite the various explanations for the changes in precipitation conditions, the
dynamics and the variability of monsoon are highly complex and difficult to understand,
particularly because of the nature of the combined interactions between the various spatial and
temporal scales.21

1.4

Predictions of the climate situation in West and Central Africa

Between global factors and regional and continental dynamics, WCA’s climate is subject to
considerable variations. In the Sahel, where rainfall is lower than in the coastal area, rainfall
varies by more than 1,000 mm over a distance (North-South) of 750 km. From one year to the
next, there could be more than a 30% variation in the length of the rainy season.
1.4.1 Projected rainfall and drought
In general, rainfall projections are more uncertain in WCA than in the northern, southern and
eastern Africa regions. The drying-out process is expected to affect the northern bank ofthe
Sahara and the West African coast up to 15° latitude North (Dakar’s latitude). However, no
conclusions can be drawn regarding rainfall in West Africa (Figure 7). The Sahelian coastline in
general, is likely to experience a decrease in precipitation of around -15 to -20% over this
century 22.

20

Brooks, N.. 2004. Drought in the African Sahel: Long Term Perspective and Future Prospects. Working Paper no 61.
Norwich: Tyndall Centre for Climate Change Research, 37 p.
21
Redelsperger, J.-L., S. Janicot et A. Diedhiou.d 2002. « West African Monsoon Project». Dans 25th Conference on
Hurricanes and Tropical Meteorology (San Diego, 29 avril-3 mai 2002), sous la dir. de American Meteorological Society, p.
275-276. Californie: AMS.
22
IPCC, 2007: Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change, M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. van der
Linden and C.E. Hanson, Eds., Cambridge University Press, Cambridge, UK, 976pp
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Figure 7.

Rainfall projection, 2080/2099 compared to 1980/1999

Available climate models however do not concur on projections for rainfall in West Africa below
15° North. However, a simple average of all scenarios suggests slight humidification in the
Sahel region and no actual change along the Guinea coast. The western part of WCA (Senegal,
Mauritania, Guinea Bissau and Guinea Conakry) and a large part of Congo and Gabon will
experience drought conditions (Figure 8). In the other parts of WCA, normal wet conditions will
be experienced.
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Figure 8 Palmer drought severity index projection 2000 to 2090, scenario A2
(Source, UK Met Office, 2006)

1.4.2 Future trend and variability of temperature
Climate models are relatively useful when it comes to forecasting temperature changes in Africa.
IPCC (2007) confirmed that in the 21st century, global warming would be more intense in Africa
than in the rest of the world23. The average rise in temperature between 1980/99 and 2080/99
would be between 3 and 4 °C for the continent as a whole, 1.5 times higher than at the global
level (Figure 9). The increase would be less marked in coastal and equatorial areas (+3°C). The
highest increase would take place in the Western Sahara region (+4°C).

23

IPCC, 2007: Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change, M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. van der
Linden and C.E. Hanson, Eds., Cambridge University Press, Cambridge, UK, 976pp
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Figure 9. Temperature projection, 2080/2099 compared to 1980/1999

1.4.3 Variability of potential evapotranspiration
Potential evapotranspiration is related to climate and will therefore be affected by climate
change. Coulibaly (2007) reported that in the Senegal River Valley, a +1.5 °C mean air
temperature change corresponds to an increase of 10 % of PET.24 He recorded a mean annual
potential evapotranspiration of 2000 - 2500 mm per year in the semi arid zones and noted that
mean annual PET is relatively lower (around 1200 – 1500 mm) in the humid zone (Figure 10).
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Coulibaly H. 2007. Impact du changement climatique sur les besoins en eau du riz irrigu´e dans la vall´ee du fleuve S´en´egal, M´emoire
de fin d’´etudes pour l’obtention du Dipl´omes d’ing´enieur en agrom´et´eorologie. Centre R´egional Agrhymet, Niamey, Niger, 66.
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Figure 10

Mean annual potential evapotranspiration (IWMI, 2000)

1.4.4 Future trend of length of rainy season
Depending on the emissions scenario and climate model used, up to 25% of Africa's landmass
(particularly the semi-arid zone of WCA) may suffer up to 20% reductions in LGP in 2050
(Figure 11), or more25. This change will certainly affect nearly 280 million people currently
living in these areas.

Figure 11. Agricultural areas within the livestock-only systems (LGA : yellow color) in arid and semi-arid areas,
and rain-fed mixed crop/livestock systems (MRA : green color) in semi-arid areas, are projected by the HadCM3
GCM to undergo >20% reduction in length of growing period to 2050, SRES A1 (left) and B1 (right) emissions
scenarios (after Thornton et al. 2006).
25
Thornton, P., Jones, P., Owiyo, T., Kruska, R., Herrero, M., Kristjanson, P., Notenbaert, A., Bekele, N Omolo, A. with
contributions from Orindi, V., Otiende, B., Ochieng, A., Bhadwal, S., Anantram, K., Nair, S., Kumar, V. and Kulkar, U. 2006.
Mapping climate vulnerability and poverty in Africa. Report to the Department for International Development, ILRI, Nairobi,
Kenya, May 2006.
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1.5

Key players and challenges in forecasting

Recent tests have shown the limited capacity of models to forecast West Africa’s climate,26
thereby necessitating a better understanding of the climate of the region if it is to be used for
developing regional climate models. However, the current rainfall network is far from being able
to guarantee an error margin lower than 10% in agro-meteorological analyses. In the countries
covered by the Comité permanent Inter-Etats de Lutte contre la Sécheresse dans le Sahel
(CILSS), only 1.5% of the region has adequate number of rainfall stations to guarantee a reliable
picture of rainfall patterns. The situation is worse in the desert and agro-pastoral areas.
Climate changes are likely to enhance the frequency and seriousness of floods and droughts in
regions with high rainfall variability. Among the activities currently undertaken on climate
forecasting, the African Centre of Meteorological Applications for Development (ACMAD), the
Centre Régional d’Agro-Hydro-Météorologie (AGRHYMET) and its partners have established
seasonal forecasting facilities for the rainy season at the regional level. Short-time forecasts of
this kind help anticipate and manage climate risks better during the cropping season. A local
level analysis would undoubtedly make it possible to draw up forecast charts that are better
adapted to local conditions. It is therefore imperative that at least minimum infrastructure and
institutional arrangement are put in place to ensure the availability of minimum data and ability
to process such data and interpret the results in order to effectively inform climate change
interventions.

26
Kamga, André F. and Buscarlet, Etienne (2006) Simulation du climat de l’Afrique de l’Ouest àl’aide d’un modèle
climatiquerégional. “La météorologie”,the French Meteorological Society’s newsletter
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2.0 Vulnerability to climate change and potential impacts in West and
Central Africa
2.1

Vulnerability

The degree to which a system is susceptible to, or unable to cope with, the adverse effects of
climate change, including climate variability and extremes. Vulnerability is a function of the
character, magnitude and rate of climate variation to which a system is exposed, its sensitivity
and its adaptive capacity (IPCC)

2.1.1 Physical and socio economic considerations
Although climate change is a threat to all countries, developing countries are the most
vulnerable. The World Bank (2009)27 estimates that they will have to shoulder some 75- 80% of
the costs of damages caused. Africa is considered the most vulnerable region in the world in
terms of climate change, because some of its physical and socio-economic characteristics, for
instance, the fragility of its economy, predisposes it to be disproportionately affected by the
adverse effects of climate change28.
Two-thirds of Sub-Saharan Africa is desert or dry land and there is high exposure to droughts
and floods. These will increase with climate change. Domestic energy supply is mainly from
biomass. Rainfed agriculture provides a third of GDP and jobs for two-thirds of the population.
Climate change is therefore a key development issue for Sub-Saharan Africa, given the region’s
widespread poverty, unique geography and complex climate system.

2.1.2 Coastal areas
During the 20th century, sea levels rose by an average 1.7 mm per year, i.e., 17 cm in 100 years.
This trend is likely to accelerate in the future. Current worldwide projections forecast a 300-500
mm rise in sea levels by 2100 period29. Over one-fourth of Africa’s population lives along a 100
km-long coastal strip. From Douala to Dakar, there are 12 townships of over a million
inhabitants along the coastline (Figure 12). Further, productive ecosystems (mangrove swamps,
deltas and estuaries) are used for significant economic activities in the fishing, farming and
tourism sectors.
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Figure 12. Principal urban centres and coastal areas vulnerable to sea-level rise in West Africa

2.1.3 Women and children
Both rural women and men play complementary roles in guaranteeing food security. However,
women tend to play a greater role in natural resource management and ensuring nutrition.30 In
Africa, women are often into subsistence agriculture, while men are generally responsible for
cash cropping and larger livestock. About two-thirds of women work in subsistence agriculture
in Sub-Saharan Africa. They rely mainly on rainfed agriculture and farm on marginal lands and
have relatively less access to key productive assets and services such as land, labour, water, rural
infrastructure, technology and information.31
Despite being primary caregivers, many statutory and/or customary laws often restrict women’s
property and land rights and make it difficult for them to access credit and agricultural extension
services32. Climate change is expected to exacerbate these gender inequalities, with women being
more affected by depletion of natural resources. African women therefore tend to have limited
adaptive capacities, and are more dependent on climate sensitive resources such as local water
and food supplies33.
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FAO (2003) Situation des forêts du monde. http://www.fao.org/DOCREP/005/Y7581F/Y7581F00.HTM
World Bank, FAO and IFAD 2008. Gender in Agriculture Sourcebook. Washington: The World
Bank.
32
Brody, A., Demetriades, J. and Esplen, E. 2008. Gender and climate change: mapping the linkages. A scoping study on
knowledge and gaps BRIDGE, UK: Institute of Development Studies IDS.
33
IPCC 2007. Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change, M.L Parry, O.F. Canziani, J.P. Palutikof, P.J. van der
Linden and C.E. Hanson, Eds., Cambridge University Press, Cambridge, UK, 976pp.
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2.1.4 Diseases
A healthy population is key to high agricultural productivity and thereby food security. The
majority of Africans employ labour intensive methods in the various food production systems.
Therefore any changes in the health status of the community as a result of climate change are
most likely to affect food security34. Health risks can be linked to changes in diseases from either
increased or decreased precipitation. In particular, malaria could spread to hitherto dry regions
with increasing unprecedented rains and associated wet conditions that favour breeding of the
malaria-carrying mosquitoes. Similarly, increasing wet conditions in the Sahel could create
favourable conditions for increased prevalence of pathogens causing diseases affecting livestock.

2.1.5 Conflict
It has been suggested that climate change is associated with conflict over land resources in
Africa35. A United Nations Development Programme (UNDP) report36 stated that the conflict in
Darfur, for instance, had been caused in part by tension between farmers and herdsmen over a
dwindling pasture and declining waterholes. The report therefore warns that there could be a
succession of new wars across Africa if appropriate actions are not taken to contain the damage
of climate change. Conflicts over the expansion of agriculture in more marginal areas that used
to be more or less exclusive domains for livestock production is putting at risk the livelihoods of
many pastoral communities. In conflict prone areas, the most vulnerable group is the refugee
community, the bulk of which are women and children.37

2.2

Impact of climate change in West and Central Africa

Africa’s poor agricultural incentives and infrastructure, inadequate trade and pricing policies,
and weak capacity signify low investments in this sector, although more than 60% of its
population depends directly on agriculture and natural resources38. With farming done mainly
under rainfed conditions, increasing land degradation and low levels of irrigation (6% in Africa
compared to 38% in Asia39), climate change can significantly hamper progress towards poverty
reduction and food security.
34
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Farmers in large portions of a number of countries in WCA live in semi-arid conditions that
make agriculture challenging, and climate change is likely to adversely affect the length of
growing season. Generally, the impact of climate change on food production will vary with
location. For example, moderate warming (increases of 1 to 3 ºC) is expected to benefit crop and
pasture yields in temperate regions, while in African tropical and seasonally dry regions, it is
likely to have a negative impact, particularly on cereal crops. Warming of more than 3 ºC is
expected to a have negative effect on production in all regions (IPCC, 2007). In the tropics and
sub-tropics in general, crop yields may fall by 10–20% by 2050 because of warming and drying,
but there are places where yield losses may be much more severe40.
2.2.1 Impact on natural resources
The West and Central Africa region is endowed with diverse and biologically important
ecosystems including savannahs, tropical forests, marine and fresh water habitats, wetlands and
mountain ecosystems. The effects of climate change will significantly impact biophysical
processes such as plant and animal growth, biodiversity and nutrient cycling, and the way these
processes are managed for food production in a sustainable manner 41.
Biodiversity is an important resource for the population of WCA. It is used for both consumptive
(food, fibre, fuel, shelter, medicine, wildlife trade) and non-consumptive purposes (ecosystem
services and the economically important tourism industry). Considering the heavy dependence
on natural resources in WCA, many communities are vulnerable to the biodiversity loss that
could result from climate change. Acting now could help save 10 – 15% of species that will
otherwise likely be lost in an Africa that is 2⁰ C warmer than pre-industrial levels.42
2.2.2 Water bodies
Countries in the WCA region share their surface water resources, which are concentrated in a
few watershed areas. The region’s main water resources are found in the Congo, Niger, Lake
Chad, Senegal, the Gambia and the Volta. Following the decrease in rainfall since the 1970s, the
main rivers have witnessed a drop in their stream flows. The Niger River’s (Onitsha) stream flow
fell by 30% between 1971 and 1989; those of the Senegal and Gambia Rivers fell by almost
60%.43 Along with climatic factors, the increase in water demand is a major factor for the
depletion of this resource..
Climate variability and the construction of dams in response to increasing population
consumption or the growing number of irrigation and hydroelectric projects have led to rising
40
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tension and potential conflicts between countries over shared river basins. Climate induced
change in flow regimes has resulted in reduced flow velocity in watercourses, temperature
changes as well as deterioration in water quality, particularly in Sub-Saharan Africa. This has
often affected functioning of irrigation schemes, hydroelectric power generation and created
conducive conditions for the proliferation of aquatic weeds44.
2.2.3 Possible impacts on cereal farming
Production of food crops in WCA is heavily dependent on rainfall. Case studies undertaken in
Senegal, Mali, Burkina Faso and Niger have shown divergent results. The average yield of millet
and sorghum – the staple diet of the Sahelian population – is likely to fall by 15- 25% in Burkina
Faso and Niger by 2080. These crops should be less vulnerable to temperature variations lower
than 2°C and to slight rainfall variations (± 10%).
Conversely, average rice yields should increase, whether it is produced under rainfed or irrigated
conditions. A rise in the atmospheric concentration of CO2 (fertilizer effect), a moderate increase
in temperature and adequate water resources would lead to a 10-25% increase in cereal yields in
the irrigated areas of CILSS countries and a 2-10% increase in rainfed rice. However, the yields
of some major crops may be reduced; for example, a decrease of 6.9% for maize by 2020,
compared with the relatively drought- resistant millet crop45.
2.2.4 Pastoral production systems
Along with cereal production, livestock farming plays an important role in all Sahelian countries,
contributing up to 10-15% of the GDP in Burkina Faso, Mali, Niger, Senegal and Chad (even
more in Mauritania). Migratory pastoralism in most Sahel-Saharan ecosystems has undergone
significant transformation over the years due to population growth, the political options selected
or environmental changes such as climatic variations.
Longer dry seasons are already driving African farmers to migrate to locations with better
moisture conditions and higher soil fertility. This is currently being experienced in parts of some
Sahelian countries where pastoralists have to internally migrate from drier areas in the north to
wetter areas.46 There is, however, the fear that greater congregation of people in smaller fertile
areas may increase competition for valuable land and accelerate environmental degradation.47
With climate change, distribution and productivity of permanent pastures and water points,
which are so critical for livestock survival during the dry season, are bound to decline. One
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obvious consequence would be rangeland degradation involving reduced forage productivity and
quality, and lack of resilience to drought, which could lead to massive livestock loss.48
2.2.5 Coastal areas and ecosystems
The rise in sea levels has had a direct impact on these areas, including submergence and coastal
erosion, an increase in flood-prone areas and in salinity in estuaries and coastal water tables. A
0.5 metre rise in sea levels by 2100 will lead to direct loss of land through submergence and
erosion. Translated into economic terms, infrastructural damage is currently estimated at several
hundreds of millions of dollars in Senegal, almost 4.7 billion in Côte d’Ivoire (25% of its current
GDP) or even 9 billion in Nigeria (10% of its current GDP).49
Mangrove swamps, which occupy large surface areas in Nigeria, Guinea, Guinea Bissau,
Cameroon and Senegal, are particularly sensitive.50 The submergence of these mangrove swamps
or coastal lagoons could lead to a loss in biodiversity. The cost of adaptation could amount to at
least 5-10% of Gross Domestic Product (GDP). Changes in coastal ecosystems will have a direct
bearing on settlements, productivity of fish stocks and coastal dwellers will have no alternative
but to migrate. The resultant shortage of labour in source areas, and pressure on limited natural
resources in destination areas could result in various kinds of crises.
2.2.6 Health of farmers, pastoralists and fisherfolk
Several vector-borne diseases prevail in WCA, including malaria, the African trypanosomiasis
(sleeping sickness), the almost eradicated onchocerciasis or even yellow fever. Rainfall,
temperature and hygrometry play an important role in the occurrence of these vectors.
Mosquitoes, the tsetse fly and the large majority of insects (including locusts) need wet and
“green” areas to spread. Thus, decreasing rainfall and desertification can limit the development
of these species. In Senegal, for instance, such phenomena resulted in the near-disappearance of
A. funestus mosquitoes, which has led to a more-than-60% drop in the prevalence of malaria over
the last 30 years.51 However, such a situation could result in the insects migrating to other
‘habitats’, such as the swamps that form in river beds that are drying up or temporary rainwater
ponds. Moreover, an increase in the number of extreme climatic events (irregular rains in
particular) could increase these insects’ growth opportunities.
However, herders and their cattle may also be forced to move away from drier areas and migrate
to relatively wetter areas where fodder is available, thereby moving along with the malariacarrying mosquitoes. The risk of contact with other disease-carrying insects increases and new
diseases could also develop in the new areas. Shepherds and farmer-shepherds in the Sahel who
fled Southwards towards the coast following the 1970s drought, lost a majority of their livestock
through African trypanosomiasis – a disease that had not yet been encountered in the drier areas.
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3.0
3.1

Continental and regional climate change policy initiatives
Conference on mitigation of vulnerability to climate change in West Africa

An international conference on mitigation of vulnerability to climate change in West Africa held
in Burkina Faso in January 2007, agreed on the need to elaborate and implement a programme of
action to mitigate West Africa’s vulnerability to climate change. Under the guidance of
ECOWAS, the Permanent Interstate Committee for Drought Control in the Sahel (CILSS), the
Economic Commission for Africa (ECA) and the African Centre of Meteorological Application
for Development (ACMAD), were instructed to elaborate the programme.
The programme (ECOWAS, 2009), drew attention to the limited efforts in number and scope,
projects inadequately financed with no strategic vision and the importance of undertaking
regional activities and interventions to meet climate change. It defined a strategic vision and
operational perspective for progress in adaptation. It concluded that sub-regional activities would
help to ensure maximization of the allocation of resources by preventing duplication of efforts
and ensuring promotion of economies of scale in the sub-region.
3.2

Joint ECA and African Union Conference of Ministers

The Joint ECA Conference of Ministers and the Conference of Ministers of Economy and
Finance of the African Union Commission were held in April 2008. At these meetings, the
establishment of the African Climate Policy Centre (ACPC) [a joint initiative of the United
Nations Economic Commission for Africa (UNECA), the African Development Bank and the
African Union Commission] was approved.

3.3

Conference of African Union Ministers of agriculture, land and livestock

The joint conference of African Union Ministers of agriculture, land and livestock held on 23
and 24 April 2009, in Addis Ababa, called for integrated agriculture and environment
approaches, including development of an agriculture-based climate change adaptation framework
and discussed the issue of land-based carbon.
The Nairobi Declaration on the African Process for Combating Climate Change, made by
African Ministers of Environment, following the special session on climate change of the
African Ministerial Conference on the Environment in Nairobi from 25 to 29 May, 2009
included the following:
•

Point 7. To advocate the expansion of eligible categories to benefit from carbon credits and
other international incentives; and to include sustainable land use, agriculture and forest
29

management, so as to promote agricultural productivity in a way that improves resilience and
adaptation to climate change.
•

Point 18. To encourage the establishment of a fund to reward or provide incentives for
reducing emissions through sustainable land-management practices, including forest
conservation, sustainable forest management, the avoidance of deforestation, afforestation
and sustainable agriculture.

•

Point 23. To integrate climate change adaptation measures into national and regional
development plans, policies and strategies and, where appropriate with a view to ensuring
adequate adaptation to climate change, in such areas as water resources, agriculture, health,
infrastructure, biodiversity and ecosystems, forests, urban management, tourism, food, land,
environment and energy security and management of coastal and marine resources, taking
into account cross-sectoral implications.

•

Point 28. To agree that other mitigation measures being identified, such as additional
measures to complement the United Nations Collaborative Programme on Reducing
Emissions from Deforestation and Forest Degradation in Developing Countries (UN-REDD),
including afforestation and sustainable agriculture and land-use management, should be
vigorous, realistic and flexible to ensure effective participation of African countries,
especially smallholder land users.

•

Point 33. To call upon sub-regional, regional and international organizations to develop
methodologies for measuring carbon sequestration in agriculture, forestry and agroforestry
systems and accounting methods to be applied for claiming genuine benefits.

3.4

Special Session on Climate Change of the Africa Partnership Forum

The Special Session on Climate Change of the Africa Partnership Forum was hosted by the UN
Economic Commission for Africa, in Addis Ababa, Ethiopia, on 3 September, 2009. At this
event, recommendations were made to both African and other development partners on how to
address climate change in the continent. African countries were urged to mainstream adaptation
into their development strategies. Development partners were encouraged to mobilize new
resources and consider climate change impacts in their investments, and also to “support the
development of regional initiatives such as the ClimDev Africa Programme and its African
Climate Policy Centre”.
3.5

Heads of State at their 37th Ordinary Session

Heads of State at their 37th Ordinary Session in February 2010, in Abuja, issued a communiqué,
in which articles 14 and 15 urged member states to prepare their national agricultural investment
operational plans and mandated the ECOWAS commission to accelerate the adoption of the
climate change adaptation plan aimed at reducing West African vulnerability.
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3.6

National Adaptation Plans of Action

Within the context of United Nations Framework Convention on Climate Change (UNFCCC), a
total of 22 least-developed countries in Africa have surveyed their own adaptation needs and
collated them into the National Adaptation Programme of Action (NAPAs). The NAPAs provide
a process for Least Developed Countries (LDCs) to identify priority activities that respond to
their urgent and immediate needs to adapt to climate change – those for which further delay
would increase vulnerability and/or costs at a later stage.52 The main content of NAPAs is a list
of ranked priority adaptation activities and projects, as well as short profiles of each activity or
project, designed to facilitate the development of proposals for implementation of the NAPA.
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4.0

Adaptation and mitigation

4.1

Adaptation
Adaptation to climate change refers to adjustment in natural or human systems in response
to actual or expected climatic stimuli or their effects, which moderate harm or exploit
beneficial opportunities (IPCC).

McGray et al. (2007)53 note that there are roughly two distinct perspectives that inform the
approach to adaptation: one focuses on creating response mechanisms to specific impacts
associated with climate change, and the other on reducing vulnerability to climate change
through building capacities that can help address a range of challenges, including the effects of
climate change. McGray et al. (2007) also report on the different types of adaptation approaches
that countries follow:
• Serendipitous adaptation: Activities undertaken to achieve development objectives incidentally
achieve adaptation objectives.
• Climate-proofing of ongoing development efforts: Activities added to an ongoing
development initiative to ensure its success under a changing climate.
• Discrete adaptation: Activities undertaken specifically to achieve climate adaptation
objectives. Development activities may be used as means to achieve adaptation ends.
Climate change adaptation is the priority for most African countries and is fundamentally about
sound resilient development. Some adaptation to current climate variability is taking place;
however, this may be insufficient for future changes in climate.54 Adaptation responses,
however, have to be tailored to local conditions and needs, since the nature of risks and the
affected livelihood groups vary from one ecosystem to another55. The gathering and sharing of
local knowledge, a better understanding of its dissemination patterns and the organization of
local population is the necessary starting point for investigation into climate change adaptation.56
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4.2

Mitigation

A human intervention to reduce the sources or enhance the sinks of Green House Gases (GHG)
-IPCC

Agriculture accounts for 13.5% of global greenhouse gas (GHG) emissions or about 1.8 GtC
eqv./yr (6.6 Gt of CO2 eqv./yr). These emissions are mainly in the form of methane (CH4) and
nitrous oxide (N2O) from fertilized soils, enteric fermentation, biomass burning, rice production,
as well as manure and fertilizer production. Further land-use change and forestry represent
17.4% of total GHG emissions or 2.3 GtC eqv./yr (8.4 Gt CO2 eqv./yr).57 In the fisheries sector,
CO2 emissions from harvesting and shipping of fish and fish products are estimated at 0.05 Gt
per year. About three fourths of total emissions from agriculture and land use originate in
developing countries.58
In effect, agriculture, forestry and fisheries have a very high potential for reducing emissions and
enhancing carbon sinks. Agriculture has the technical potential to mitigate between 1.5-1.6 GtC
eqv/yr (5.5 – 6 Gt of CO2 eqv./yr)59 mainly through soil carbon sequestration in developing
countries, while the biophysical mitigation potential of forestry is estimated to average 1.5 GtC
eqv./yr (5.4 Gt CO2 eqv./yr).60 The IPCC 4th Assessment Report identified three broad categories
for the mitigation of GHGs:
•

Reducing emissions: Adoption of better management practices and more efficient
management of carbon and nitrogen flows can reduce emissions caused by agriculture,
forestry and fisheries.

•

Avoiding or displacing emissions: Improving the energy efficiency of the agriculture
sector.

•

Removing emissions: GHGs can be absorbed from the atmosphere through sinks. In the
forestry sector, activities such as afforestation, reforestation and forest restoration can
increase carbon capture from the atmosphere and lock it into plant biomass, roots and
soils.
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It is worthy to note that many of these mitigation opportunities also enhance adaptive capacity
and sustainability of systems, and contribute to development generally.61
4.3

Adaptation/mitigation and trade-offs

The challenges posed by climate change to food security and agriculture are related to
development goals, particularly in developing countries. It is increasingly being accepted that the
emerging climate change challenges cannot be tackled through single point entry technological
options. They require an appropriate portfolio of Agricultural Knowledge, Science and
Technology (AKST) investments. It is also imperative that among the various AKST options,
there are several trade-offs as well as synergies, which need to be carefully assessed. They will
vary between and within regions, depending on the diversity of agricultural systems in terms of
their geographical location, vulnerability to current climate extremes, level of economic
diversification and wealth, and institutional capacity62.
Figure 13 shows different AKST options and their potential impact on food security and climate
mitigation. Different countries will weigh the importance of objectives differently (e.g.,
environmental sustainability, improving health and nutrition, reducing poverty and hunger, or
maximizing economic growth), which will influence the investment choices in the AKST
options63.
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Figure 13. AKST options and food security. Source (FAO 2009)

The key findings from the FAO analysis on adaptation and mitigation trade-offs and synergies64
are:
•

•
•

•

There are a wide range of agricultural investment options that improve food security,
increase the adaptive capacity of the food system to respond to climate change, and also
contribute to mitigation;
Synergies differ across localities, and thus a necessary first step is to identify where the
potential synergies and trade-offs occur in specific circumstances;
Even where significant trade-offs between food security and mitigation might occur from a
proposed land use change, it is important to determine if there are opportunities to minimize
such trade-offs;
The costs of adoption and implementation also vary by locality, and can be significant for
both investment and opportunity costs.
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5.0

CORAF/WECARD climate change research strategy

There is growing consensus that the current and future threats posed by climate change against
the background of unsustainable practices in food production and management of the natural
resource base including land, water and biodiversity, require adoption of an ecosystem based
management approach to ensure sustainable livelihoods in West and Central Africa. The threat
posed by climate change is well noted in the CORAF/WECARD Strategic Plan: “Food demands
from a rapidly expanding population are placing great strains on what are mostly low-input
systems. This leads to degradation of natural resources in agricultural and pastoral lands,
deforestation and desertification and expansion into marginal areas affecting critical
environmental services such as flood and erosion control, carbon sequestration and water
purification. Enhanced climatic variability due to global climate change is an additional threat”
65
.
5.1

CORAF/WECARD Natural Resources Management Programme

The CORAF/WECARD Natural Resources Management (NRM) Programme, one of eight
programmes with the responsibility to coordinate research related to natural resources
management including climate change, has the specific objective to ensure that broad-based
productivity is sustainably improved in West and Central Africa. The NRM programme
contributes to the overall CORAF/WECARD result areas as follows:
•
•
•
•

Developing appropriate technologies and innovations for Natural Resource Management
(NRM)
Identifying and supporting the development of strategic decision making options for
effective NRM management policy and institutions
Strengthening and coordinating the sub-regional agricultural research system relevant to
NRM
Facilitating and meeting the demand for agricultural knowledge relating to NRM from
targeted clients

A scoping study was done in mid 2010 to inform the development of a research framework that
will guide the CORAF/WECARD NRM programme in directing and coordinating the
implementation of research and development activities for the sustainable management of natural
resources in WCA, in line with the CORAF/WECARD Strategic and Operational Plans. The
study identified climate change as an integral component of one of the four major research
themes. Climate change also featured in sub-themes in the other three major themes. The four
identified themes are as follows:
1.
2.
3.
4.

Sustainable management of land and water and adaptation to climate change
Sustainable intensification and diversification of agriculture
Biodiversity (animal, plants, fisheries) conservation and improvement
Socioeconomics and policy research on natural resource management
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Stakeholders at the validation workshop of the scoping study report recommended that ‘climate
change’ should cut across all natural resources management themes. This follows an earlier
recommendation by CORAF/WECARD’s Science and Technical Committee for a special focus
on climate change within the NRM programme. The CORAF/WECARD research orientation
framework for climate change therefore incorporates findings of the scoping study within the
overall framework of the CORAF/WECARD Strategic Plan, as well as the climate- related
concerns of the continental (AU, NEPAD, CAADP), regional (ECOWAS, ECCAS) bodies and
programmes, as well as of the wider international community.
5.2

Core principles of CORAF/WECARD climate change strategy

The CORAF/WECARD strategy for research and development related to climate change are
guided by the following principles:
1. Linking agricultural development and food security with climate change concerns
2. A systems approach integrating synergies of adaptation, mitigation and sustainable food
production
3. Equity and participation of partners and beneficiaries in policy formulation and decision
making process
4. Consideration of gender-specific needs as well as priorities of indigenous and vulnerable
communities
5.3

Priority areas for research and development related to climate change adaptation

The rich and diverse plant and animal genetic resources used by indigenous and local
communities in WCA are endowed with valuable traits that continue to be a major source of
adaption to the local environment thereby ensuring food security and improved livelihoods of the
people. Traditional knowledge applied by communities to previous climatic variations has been
useful in helping them select the most appropriate adaptive and/or coping mechanisms. However,
challenges posed by the emerging and anticipated changes in the climate seem to overrun
indigenous knowledge and coping mechanisms of farmers. Therefore, there is a need for the
development and use of appropriate technologies and best bet practices, including innovations to
meet challenges like shorter growing seasons, extreme temperatures, droughts, floods, in order to
enable farmers of WCA to adapt and become less vulnerable to the effects of changing climate.
The following three key strategic thrusts will provide an anchor for related thematic research
areas identified by the scoping study with regard to research interventions related to climate
change adaptation.
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5.3.1 Strategic thrust 1: Empirical inventory of climate change effects on livelihoods
People in several parts of Africa, including WCA, are currently experiencing adverse effects of
climate change, such as crop failures and loss of livestock, due to erratic and shifting patterns in
rainfall, prolonged droughts, accelerated soil degradation etc. However, these cases are yet to be
adequately documented to provide the basis for planning and prioritisation of interventions.
Documentation of impacts, responses and other studies specific to climate are few, particularly
with regard to the WCA region. There is, therefore, a need to adequately quantify and document
the adverse effects of climate on agricultural production and other livelihoods to provide
empirical evidence for contextual analysis of climate change in the region.
Conducting integrated vulnerability assessments for crops, livestock, and fisheries systems and
associated livelihoods in the region is a recommended crucial component of sustainable
adaptation strategies. Systematic documentation and publication of adverse effects of climate is
required to build a knowledge base of the extent of damage and the region of its occurrence.
Information and data will be processed into knowledge through experiential learning,
documentation and sharing. Knowledge will be managed using both conventional and traditional
media. In this regard, documentation and promotion of indigenous knowledge on climate change
coping strategies should therefore be given high priority. The following themes and sub-themes
identified by the scoping study are related to the above strategic thrust:
Theme II:

Sustainable intensification and diversification of agriculture

Sub theme - Integrated soil fertility management
• Long term monitoring of soil fertility changes
• Inventory and changes in soils and vegetation (land use maps, vegetation maps with
Geographic Information System (GIS), Global Positioning System (GPS))
Sub theme - Developing and promoting efficient irrigation
• Inventory and changes in water resources (GIS,GPS)
Theme III:

Biodiversity (animal, plant, fisheries) conservation and improvement

Sub theme - Knowledge and conservation of genetic resources
• Inventory of genetic resources
• Collection of priority endangered, not well known, hardly used and /or neglected species
of plants and animals
• In situ and ex situ conservation and expansion of the genetic base of priority endangered,
not well known, hardly used and /or neglected species
• Ethno-biological studies and capitalizing on indigenous knowledge related to
biodiversity conservation and management
• Monitoring biodiversity indicators for endangered and endemic species; and invasive or
pervasive species
• Characterization of genetic resources
• Research on techniques for appropriate conservation of genes, genotypes, and gene
complexes of endangered species
• Study on gene flows
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•

Knowledge of the biological diversity of certain specific domains: micro organisms and
their functional relations with other components, marine and animal resources

5.3.2 Strategic thrust 2: Appropriate technologies and innovations for adaptation
There are evidently an array of technologies including crop varieties and animal breeds, together
with management practices that are ensuring improved productivity and production to meet the
ever growing demand for food and related needs in WCA. There is, undoubtedly, room for the
improvement of such technologies even under the prevailing conditions. There is also increasing
need for ensuring the availability of appropriate technologies to meet the growing needs under
changing climate. The following research themes and sub themes have therefore been identified
to address the challenges of climate change. It is particularly worth noting that these research
activities will be aimed at enabling conditions for adaptation to the ensuing changes in climate.
Theme 1:

Sustainable land and water management and adaptation to climate change

Sub theme - Integrated soil fertility management
• Update of fertiliser recommendations in the CORAF/WECARD zones
• Control of soil loss by water and wind erosion (stone bunds, dikes etc)
Sub theme - Water management in rainfed systems
• Improvement of technologies in water harvesting and management of rain water
• Management of wetlands (fight against sands and invasive species, etc)
• Adaptation of cropping systems
Theme II:

Sustainable intensification and diversification of agriculture

Sub theme - Developing and promoting efficient irrigation
• Improvement of the performance of small scale irrigation systems (efficient utilization of
water, fertilizers, reclamation and management of irrigated systems)
Sub theme - Integrated soil fertility management
• Optimizing the use of locally available phosphate rocks
• Optimizing the combined use of various nutrient sources and amendments
• Improvement of cropping systems (crop rotations, management of crop residues and
cover crops)
Sub theme - Management of water
• Access and availability of water for cropping and livestock production
• Surface and underground water quality for livestock and crop irrigation in urban, peri
urban and rural settings
Sub theme - Integrated crop/livestock/fisheries management
• Nutrient cycling between trees, crops and livestock
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• Management of common resources for crops and livestock
• Rice/fisheries aquaculture systems
Theme III:

Biodiversity (animal, plant, fisheries) conservation and improvement

Sub theme - Use and improvement of species
• Breeding of appropriate crops, livestock and fish, which are adapted to changed climate
conditions and acceptable to producers’ needs and means
• Seed physiology and improved techniques for multiplication of species
• Domestication and value addition through local processing of forestry and agroforestry
wild species .
• Studying diseases and pests of key species and identifying coping mechanisms
• Developing appropriate biotechnological tools for the evaluation of biodiversity and
conservation of germplasm
• Evaluating genetically modified local plants
• Identifying and evaluating species for bioenergy production
Theme IV:

Socioeconomics and policy

Sub theme - Adoption of natural resource management technologies at different scales
i. Adoption of technologies
ii. Capitalization of best practices in natural resources management
Sub theme - Economic and social impacts of policies and programmes on natural resources
management at different levels
• Impacts of policies and programmes on natural resources management
• Impacts of climate change on natural resources management
• Development of models for studying impacts and making predictions
Sub theme - Gender and natural resources management
• Gender issues in the context of natural resources management and livelihoods
• Adoption of technologies
• Capitalization of best practices in natural resources management
Sub theme - Dynamics of land tenure and natural resources management
• Constraints and dynamics of land tenure
Sub theme - Financial and economic analysis of proposed adaptation technologies
• Economic and financial evaluation of natural resources management technologies
Sub theme - Use of natural resources and improvement of livelihoods
• Contribution of the exploitation of natural resources to the improvement of livelihoods
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5.3.3

Strategic thrust 3: Capacity strengthening

5.3.3.1 Enabling NARS to develop and disseminate appropriate innovations
Identifying constraints, developing and promoting appropriate innovations have been limited by
inadequate skills and equipment in the National Agricultural Research Systems of West and
Central Africa. Therefore providing required skills and equipment will greatly ensure the
effective participation of NARS staff in developing innovations related to climate change,
coupled with efficient dissemination of such innovations to intended beneficiaries. The
mechanism for developing innovations will be the Innovation Platform for Collective Action
(IPCA). Key areas will include:
•
•

•

Strengthening institutional capacities for climate change adaptation, particularly research
and dissemination of appropriate technologies
Promoting the use of ‘dissemination pathways’ and ‘participatory approaches’ between
and among stakeholders. Various conventional and traditional media including fact
sheets, newspapers, radio, drama, etc. will be used to sensitise and inform stakeholders
including policy makers especially at community/local or state level, on climate change
adaptation strategies for sustainable livelihoods
Developing and promoting ‘Learning tools’ to be used for informing and promoting the
use of innovations at sites and among communities that are not directly involved in the
development and use of the innovations.

5.3.3.2 Enabling decision makers to develop and implement appropriate policies
It is absolutely important that policy making is evidence based. This could be ensured by
effective linkage between researchers and policy makers. It is becoming increasingly important
to enhance the knowledge of policy makers on various climate change issues, for example, the
United Nations Framework Convention on Climate Change (UNFCCC), adaptation, mitigation,
the carbon market, benefit sharing, etc. Such knowledge is crucial for policy formulation and
implementation. This however, requires effective dialogue between policy makers and
researchers to ensure adequate interaction and learning that will support efforts towards
adequate adaptation to climate change.
The prevailing land tenure and farming systems in WCA are products of socio-economic and
policy environments that are driven by various decision makers in their respective countries. A
paradigm shift is required through appropriate engagement of decision makers, enabling them to
analyse situations in favour of effective cooperation for the management of natural resources.
Invariably, as rivers and forests transcend country borders, national decision makers need
adequate orientation to be able to negotiate issues outside their immediate borders. There is a
need to promote policy dialogue to enhance the formulation and implementation of appropriate
transboundary policies for the efficient conservation and utilisation of natural resources.
•

Raising awareness and advocating -- at the regional level among the regional economic
communities, ministers of governments as well as key policy makers -- the challenges of
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•
•

5.4

climate change, integrating climate change adaptation into strategic plans of NARS as
well as government policies
Advocate for increased funding to the agricultural sector particularly with regard to the
Maputo accord and adequate support for the National Agricultural Research Systems in
the region
Improving access of vulnerable and marginalized groups to decision making related to
natural resources management

Key areas for research and development related to climate change mitigation

Agriculture and forestry contribute to about 14% and 17% of annual greenhouse gas emissions
respectively. Irrigated rice systems produce significant amounts of methane, while nitrous oxide
is a by-product of soil management systems that add nitrogen fertilizers. Burning of vegetation –
trees and crop residues, for example – is a direct path to raising atmospheric carbon dioxide
levels (Figure 14). Livestock systems also contribute to emissions – animals produce methane,
while manure is another source of nitrous oxide. While Africa accounts for only 4% of global
carbon dioxide emissions, more than 60% of the region’s emissions are due to deforestation and
land degradation (World Bank, 2009). Shifting cultivation and grazing, although adapted to the
physical environment of some WCA countries, are becoming increasingly unsustainable,
particularly in the face of rapid population growth. Forests are critical in providing ecosystem
services and influencing the climate, therefore the slash and burn system, which is being relied
upon by the majority of farmers in WCA to clear vegetation, is deleterious to the environment.

Figure 14. Burning as a means of land clearing

There are direct and underlying causes of deforestation, which have been implicated in climate
change. Direct causes include land clearing for agriculture, logging activities, tree burning for
charcoal production, firewood collection and human settlement and related infrastructure
construction. These activities are increasing throughout the region and represent a serious threat
to the future of primary forests. The remaining forests in WCA are increasingly being exploited
for timber or threatened by hunting. Invariably, the prevailing unsustainable use of these
ecosystems coupled with adverse climatic conditions is limiting the capacity of these ecosystems
to sustainably support the livelihoods of the inhabitants and consequently threatening their
existence. In addition to the loss of valuable biodiversity, degradation of the forests in the river
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basins has serious adverse consequences on the soils and rivers, particularly erosion, increased
sedimentation as well as affecting rainfall, thereby influencing water level and flow.
The management of soils and trees to capitalize on their carbon storage potential is an important
option for reducing carbon in the atmosphere. It is worthy to note that most of the approved
activities for climate change adaptation can contribute significantly to mitigation. This is
therefore a potential area for a win-win situation as long as the expected synergies are capitalised
on. Despite the fact that Africa contributes relatively less to global emissions than all other
continents unfortunately it is the most vulnerable and likely to bear the greatest consequences of
climate change effects. It is therefore a just consideration to ensure the provision of adequate
incentives for African countries in their climate change adaptation and mitigation efforts, for
example ensuring favourable carbon market conditions.
Given the present rate of population growth and the demand for food, countries in the region
should move away from extensive agricultural systems and adopt intensive and sustainable
production practices. In addition, they should integrate agro-silvo-pastoral practices, which will
enable each system to benefit from the other by, for example, integrating agroforestry practices
with food crop and animal production. International Centre for Research in Agroforestry’s
(ICRAF) Alternative to Slash and Burn (ASB) programme, which assessed the impact of shifting
cultivation on carbon emissions and biodiversity across various land cover types, has shown that
small-scale agroforestry is both profitable and relatively rich in terms of both carbon and
biodiversity. In this regard, building on existing agroforestry systems taking into account
farmer’s indigenous knowledge and the socioeconomic situation will be crucial.
Themes III and IV identified by the NRM scoping study indicate key areas for climate change
mitigation research and development.
Theme III: Biodiversity (animal, plant, fisheries) conservation and improvement
Sub theme - Rehabilitation of the productivity of agricultural and forestry ecosystems
• Composition, functioning and dynamics of ecosystems
• Contribution of research to the elaboration of multi resource- land management plans
• Techniques in improving natural systems with special emphasis on endangered
ecosystems
• Impacts of deforestation, bushfires and grazing areas on the habitat and the environment
• Developing appropriate indicators for monitoring carbon sequestration in fruit and forest
species
Theme IV: Socioeconomics and policy research on natural resource management
• Adoption of natural resource management technologies at different scales
• Land tenure and management of natural resources
• Economic and social impacts of policies and programmes on resource management and
improvement of livelihoods
• Gender and natural resources management
The following are therefore CORAF/WECARD strategic thrust areas for R&D-related to climate
change mitigation
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5.4.1
•
•
•
•

Strategic thrust 1: Awareness raising on climate change mitigation
Sensitising and increasing awareness on the roles of agriculture, forestry and fisheries
sectors in climate change mitigation
Promoting the integration of climate change mitigation into agriculture, forestry and
fisheries sector’s policies, food security programmes, trade and investment
Sensitising key stakeholders at country level through the NARS so that they build into
national laws, the agreements and treaties they have signed and the institutional
mechanisms they set up to enable their implementation;
Promoting the use of ‘dissemination pathways’ and ‘participatory approaches’ between
and among stakeholders. Various conventional and traditional media including fact
sheets, newspapers, radio, drama, etc. will be used to sensitise and inform stakeholders
including policy makers, especially at the regional/state level, on climate change
mitigation strategies for sustainable livelihoods

5.4.2

Strategic thrust 2: Data and knowledge for mitigation
• Development of regional emission data base for different farming systems, fisheries
and forestry by agroecology
• Sharing of information on technologies and practices for the removal of emissions
• Promoting the establishment of National Measure Record and Verifying (MRV)
systems
• Transferring knowledge on impact assessment and mitigation planning through
training, policy and planning advice

5.4.3
•
•

Strategic thrust 3: Capacity strengthening
Assisting countries in developing Nationally Appropriate Mitigation Actions (NAMA)
Strengthen institutional capacities for climate change mitigation, particularly research and
dissemination of appropriate technologies
Developing and promoting ‘Learning tools’ to be used for informing and promoting the
use of innovations at sites and or among communities that are not directly involved in the
development and use of the innovations
Developing and supporting institutions as part of efforts to link smallholder farmers to
carbon finance mechanisms, payments for environmental service schemes and
microfinance

•

•

5.4.4
•
•
•
•
•

Strategic thrust 4: Developing appropriate mitigation tools and technologies
Developing tools, protocols and methodologies for accurate measurement and verifiable
carbon accounting
Evaluating the impacts of mitigation practices on natural resources, farm incomes, trade
and food security
Conservation of agricultural practices (no-tillage or low-tillage) and techniques to
preserve carbon stored in soil
Improving land use and management practices: e.g. better management of grazing
systems
Sustainable agro-sylvo-pastoral systems
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•
•
•
•

5.5

Coastal management and fisheries: e.g. carbon sequestration in mangrove plantations
Appropriate payment schemes for environmental services
Developing a greenhouse gas measurement and monitoring system for use at the farm
and landscape level
Measuring greenhouse gas emissions and carbon content of soils and vegetation, in order
to verify changes due to changed practices, and accordingly determine payments.

Implementation and partnership

The CORAF/WECARD constituency covers the National Agricultural Research Systems
(NARS) of the 22 member states of the West and Central African region. These NARS are the
major implementing organs of the CORAF/WECARD research agenda. The climate change
research focus will therefore be reflected through the NARS in various countries using the
IAR4D approach. In addition to promoting the integration of climate change in the agenda of
NARS, CORAF/WECARD will support climate change research through competitive research
grants and commissioned projects in the region. As a result, research activities relating to the
prioritised areas will be undertaken by NARS and other relevant partners with similar priorities
related to climate change. It is, however, important to note that CORAF/WECARD supports
initiatives that include the participation of constituents of NARS in at least three countries in the
region.
Against the background of the various ongoing initiatives related to climate change research in
the sub region, particularly with regard to agriculture, it is worth noting that there is already
strong collaboration between CORAF/WECARD and other key organizations. These include
AGRHYMET, a specialized institute of the Permanent Interstate Committee for Drought Control
in the Sahel (CILSS) composed of nine member States (Burkina Faso, Cape Verde, Chad,
Gambia, Guinea Bissau, Mali, Mauritania, Niger, Senegal) with headquarters in Niamey, Niger.
AGRHYMET provides training and information in the areas of agro climatology, hydrology, and
crop protection. The Consultative Group on International Agricultural Research (CGIAR)
consortium research programme on Climate Change, Agriculture and Food Security (CCAFS) is
another key partner. CCAFS in collaboration with the Earth System Science Partnership (ESSP)
aim at creating unique possibilities in the search for solutions to climate change and food
security problems, and West Africa is one of the initial areas of coverage.
The West African Science Service Centre on Climate and Adapted Land Use (WASCAL) is
another collaborating organization focusing on the countries sharing the Volta Basin in its first
phase. The initiative will involve the construction of a Competence Centre in Ouagadougou to be
shared with the Volta Basin Authority. This Competence Centre will assist partner countries to
collect panel data on climate, hydrology, land use, biodiversity and demography and economic
development. In addition, it will formulate a research program to be jointly implemented by a
German and regional research consortium. Other key regional players include the following:
ECOWAS, Union Economique et Monetaire Ouest Africaine (UEMOA), ECCAS, Reseau des
Organisations Paysannes et des Producteurs Agricoles de L’Afrique de L’Ouest (ROPPA),
Plateforme Régionale des Organisations Paysannes d’Afrique Centrale (PROPAC), Food and
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Agricultural Organization (FAO), FARA, together with development organizations like
Department for International Development (DFID), United States Agency for International
Development (USAID), International Development Research Centre (IDRC), and Centre de
Coopération Internationale en Recherche Agronomique Pour le Développement (CIRAD) as well
as other relevant CGIAR centres in the region with a substantial focus on climate change
research.
There are several other regional initiatives including the seasonal forecast in West Africa
(PRESAO), Multidisciplinary analysis of the African Monsoon (AMMA), Interdisciplinary
Research on West African Ecosystems, Climate and Societies (RIPIECSA), West African
component of World Hydrological Cycle Observation System (WHYCOS) and Assessments of
Impacts and Adaptation to Climate Change (AIACC) etc. There is an urgent need to compile a
comprehensive list of initiatives relating to climate change in the WCA region. This information
will be very useful in creating and capitalizing on synergies and avoiding duplication of efforts.

5.6

Conclusion

This climate change strategy has been developed within the context of the CORAF/WECARD
Strategic Plan. It has been informed by findings of the scoping study for the Natural Resources
Management programme, which reflects the rich aspirations and contributions of stakeholders in
natural resources management in WCA. The strategy has taken into account the socio-economic
background of the region with due consideration of ongoing initiatives as well as emerging
issues as they relate to climate change, vis-a-vis livelihoods in the region. The strategy provides
very useful framework for aligning initiatives and capitalizing on synergies. It is hoped that this
document will serve as a useful framework and guide to all stakeholders including NARS,
regional and international agricultural research organizations, development partners etc., as well
as a source for collaborating in meaningful climate change research and development that will
enhance the resilience of the people in meeting the challenges of climate change.
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