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CILSS technical background report and
publications (2013 mainly )

2. These report are the most comprehensible and
relevant analysis and information of our changing
climate Climate. It provides scientific basis that will
be used to formulate climate policies in the coming
year

3. According these reports climate change poses
challenges to growth and development in Africa
and both adaptation x mitigation will bring benefits
and reduce the impacts of climate change in Africa

INTRODUCTION
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Relationship between CO2  and air  temperature

[Source: IPCC (2007)]

Key funding on climate change at global
and West Africa level

It is extremely likely (>95 %) that human activities since 1750 have
been the dominant cause of observed global warming (GIEC, 2013). In
2007, GIEC conclude that it is very likely (90 %), and likely (66%) in
2001
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Source : GIEC, 2013

During the period 1901 -2010, the average sea level rise by 
0.19 m. Strong relation between the global sea level rise 
and global average ocean heats 

Key funding on climate change at global
and West Africa level
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(AR5 GIEC, 2013)

6

From 1906 to 2012, the average surface temperature of 
the world has increased by 0.80 °C

Key funding on climate change at global
and West Africa level
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Global warming in West Africa region : evolution of minimum 
and maximum température

Continuous warming since the years 80, 90s in the region 
particularly for Tmin,
The 2000-2010 period experienced the warmest period,
Warmest years are : 2010, 2005, 1998, 2003 et 2002 

Keys funding on climate change at global
and West Africa region
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Increase of annual minimum et maximum temperature 
Pays Station Tmax before

breakpoint
Tmax after
break point

Ecart Tmax

Niger Niamey 36,1 36,6 + 0,5

Chad Ndjamena 35,8 36,8 + 1

Togo Atakpame 30,8 31,7 + 0,9

Guinea kankan 31,6 32,5 + 0,9

Pays Station Tmin before
breakpoint

Tmin after
break point

Ecart Tmin

Niger Niamey 22,18 23,32 + 1,14

Chad Ndjamena 20,9 22,3 + 1,4

Togo Atakpame 20,6 21,7 + 1,1

Key funding on climate change at global
and West Africa level

Tmin increased from +1 to 1.4 °C and Tmax about 0.5 °C to 
1°C 
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Figure: Trends a) cold nights (Tn10p), b) warm days, c) heat waves
(WSDI), d) temperature range (DTR) from 1960 to 2010,source Ly at la,
2013

Significant increase of warm days and heat waves in the 
region

Key funding on climate change at global
and West Africa level
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Evolution of the Sahel rainfall index from 1950 to 2005, Source, Agrhymet 2013
Increased of rainfall variability since the 1990 years (succession of
dry and wet years) associated with heavy rainfall

Key funding on climate change at global
and West Africa level

New mode of rainfall variability observed since the 90s and which
coincides with the period of acceleration of global warming
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Area where Coefficient of variation (CV)  of rainfall ins currently high (source 
CCFAS, report N° 5)

High rainfall variability in the arid and semi arid region in  in Africa 
confirmed by CV of rainfall

Key funding on climate change at global
and West Africa level
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Figure : Evolution of the number of floods in West Africa from 1966 to 
2008, source IFRC (2008)

Number of observed floods
more frequent (6 to 12 + /
year during the last decades
Floods caused severe
destruction to infrastructure,
significant crop losses, and
extensive land erosion and
degradation

Significant increase over the
last 20 years of heavy rainfall in
many places in the soudano
sahelian region

Average losses and damages du to flood were evaluated to 7.5 billion 
dollars between 2000 to 2008 (source DPCS, OCHA 2009) in the 8 
UEMOA countries

Key funding on climate change at global
and West Africa level
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High interannual variability of onset dates and reduction of LGP 
which makes more difficult agricultural planning 

Key funding on climate change at global
and West Africa level

Change on observed onset  and growing  season 
duration 
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Rapid increase of discharge, a significant decrease in the 
amplitude of the flood; a shift of the center of the flood; 
Longer low water levels
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Key funding on climate change at global
and West Africa level
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15

Ile Solomon

Erosion côtière, Bénin

Climate risks and impact of climate change
in west Africa

Coastal land erosion Salinization of Coastal land

Flood eventDrought event and natural
ressources degradation
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Key funding on climate change at global
and West Africa level

RCP 2.6 :  radiative forcing of 2.6 watt per m2 corresponding to low
emission carbon scenario,
RCP 8.5 : radiative forcing of 2.6 watt per m2 : high emission carbon
scenario

Increase of mean
annual temperature
around 2 °C for
RCP 2.6 and 3- 4°
C for RCP 8,5 at
the end of the
century
Rainfall : 
insignificant
increase /decrease
in majors part in 
West Africa
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Lenght of growing period (LGP) will be on of the most
affected element du to climate change (temperature and
potential evaporanspiration increase high rainfall variabilty
etc..

In the coming 100 years, the extention of arid and semi
arid area and reduction of agricultural land is expected
(migration, conflict between different natual ressource
users

Key funding on climate change at global
and West Africa level
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Changes in maize grain yield in tropical and temperate zone based 
on several assumptions of global warming of 1 at 4 ° C

Tropical zones : yields fall when the temperature increases 
by 1 °C, at +2  ° C, decline in maize grain yield of maize by 
15%

Temperate zone: increase of 1 °C increases yield and global 
warming, increase  of 2 °C did not affect maize productivity

Impact of climate change on crop yields
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Niger
Burkina Faso

Figure . Change of millet /sorghum crop grain in 2020, 2050, 2080 
relative to 1961-1990
S0 _2020 :  1 °C
S0_2050 :  1,5 °C
S0_2080 : 3 ° C
No significative change in rainfall amount and distribution

2050 : crop yield
decrease about  8 % in 
Burkina Faso and 15 % 
in Niger in 2050
Source Agrhymet, simulation 
from DSSAT crop model)

Simulation of impacts of temperature increase on millet 
/sorghum in Burkina Faso and Niger

19

Impact of climate change on crop yields
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crops) compared to 1961-1990

Agroecological
Zones

2025 2050

Sahel 0-10 20-50
Soudano guinean 5-10 5 -20

Guinean 5- 10 5

Source, Agrhymet, 2009 ; FAO, 2007

Impact of climate change on crop yields

No adaptation options
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Impact of climate change on crop yields
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Risques 
climatiques

Unités d’exposition

Bovins et ovins Fourrage 
herbacé et 
ligneux

Points d’eau 

Poursuite de la 
hausse des 

températures

Ralentissement de la 
croissance

Retard à la maturité sexuelle
Faible production

Intervalle entre les mises Bas 
de + en + long Augmentation 
de la sensibilité aux maladies

Diminution de 
la valeur 

nutritive des 
végétaux 

Assèchement 
des ligneux 
fourragers

Tarissement et 
réduction des  
points d’eau

Augmentation de 
la fréquence 

d’abreuvement

Brusque 
alternance 
d’années 

humides et 
sèches

Disparition de certaines 
espèces animales

Réduction de la reproduction
Parcours des animaux de 

plus en plus long 

Déficit 
fourrager 
chronique

Incendie et feu 
de brousse

Tarissement des 
points d’eau de 

surface
Augmentation de 
la profondeur des 
puits et puisards

Fortes pluies 
dévastatrice

Augmentation de la 
sensibilité aux maladies 

parasitaires et remontée des 
animaux sauvages

Réduction de 
la production 

fourragère

Débordement des 
eaux de surface et 

inondation des 
puits et puisards

Conséquences
Sévère Majeur Sévère Modéré
Extrême Elevé Extrême Moyen

Impact on livestock sector

Perception communautaire des agropasteurs dans la 
Commune de Say et Tamou au Niger, source Zika, 2012
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23

Ile Solomon

Erosion côtière, Bénin

Impact of climate change on coastal zone 
in west

Salinization affect particulary countries from Mauritanie to Guinea
Bissau because :
• High penetration of sea water in the hinterland, gulfs and lagoons 

due to (i) sea level rise (ii) coastal erosion (ii) declining of rainfall
• In the Sahelian zone: hyper-salinization of coastal farm land and 

massive destruction of mangroves due to increased evaporation 
is observed

Mean global sea level rise
relative to 1880 -2005), IPCC, 
2014
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24

Ile Solomon

Projection of coastal farm land (rainfall and irrigated area)
affected by sainization in 2015, 2030, 2050, 2100
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Impact of climate change on coastal zone 
in west
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25

Ile Solomon

Impact of climate change on coastal zone 
in west

Adaptation costs for different sector
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Improve soil and water conservationImprove water use efficiency

Water harvesting technics

Enhancing resilience to the impact : Key 
messages for Africa

1. Adaptation experiences in Africa is growing

Improve soil and water 
conservation
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less costly in the long run and could offer new
economic opportunities for Africa

3. Africa stands to benefit from integrated climate
adaptation, mitigation and development approaches
4. International cooperation is vital to prevent
dangerous climate change and African governments
can promote ambitious global action

Enhancing resilience to the impact : Key 
messages for Africa

Association crop and threes
improve soil carbon sequestration, 
soil fertlity and soil water content  
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Diffusion of innovative information and knowledge best practices on 
adaptation and mitigation t : www.agrhymet.ne/portailCC

Platform for exchange and dialogue on climate change

Enhancing resilience to the impact : Key 
messages for Africa
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Publication on climate change and main climate risk in
agriculture publications in peer- reviewed scientific journal

Enhancing resilience to the impact : 
messages for Africa
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CONCLUSION

Further climate change is inevitable in the coming
decades : the scientific knowlegde on climate
variability and change and the significant impact
on food security, water availability, human health
are relevant information for decison making
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Thank you for 
your attention


