
Africa Network Media Cafe: WAAfrica Network Media Cafe: WA
February 1

Water and Climate
Food for

Dr. Mouhamadou Bamba SYLLA (sylla.b
Research chair, African Institute for M,

Lead Author of IPCC 
Contributing Author to IPCC A

Contributing Author to IPContributing Author to IP
Contributing Author to th

ATER and CLIMATE CHANGEATER and CLIMATE CHANGE
15, 2022

e Change in Africg
r thought

bamba@aims.ac.rw; syllabamba@yahoo.fr) 
athematical Sciences (AIMS) - Rwand( )
AR6, WG1: Chapter 12

AR6, WG1: Chapter 11 and Atlas
PCC AR6 WG2: Chapter 9PCC AR6 WG2: Chapter 9
he IPCC SR1.5: Chapter 3



Outlin

Climate ChangeClimate Change

Climate Change and WClimate Change and W

Case Study: West AfricCase Study: West Afric

ConclusionConclusion

ne

Water ResourcesWater Resources

caca



I/ Climate Cha

limate change

Global issue with strong regio

:
Refers to a statistically significant v
the climate or in its variability, pers
usually decades or longer.

Change of climate which is att
CCC:

Change of climate which is att
activity that alters the compos
which is in addition to natural 
comparable time periods

ange

onal implications

variation in either the mean state of 
isting for an extended period, 

tributed directly or indirectly to humantributed directly or indirectly to human 
ition of the global atmosphere and 
climate variability observed over 



bal considerations
I/ Climate Cha

man influence has warmed the climate at a 
last 2000 years

bal considerations 

1

ange
rate that is unprecedented in at least 



CH11: EXTREMESI/ Climate Cha

an‐induced climate change has contributed to incr
regions due to evapotranspiration increases (me

nge

IPCC (2021)IPCC (2021)

reases in agricultural and ecological droughts in 
dium confidence).



I/ Climate Cha
ughtsughts

ange

Tall et al. 



I/ Climate Cha
odsods

ange

Djanna et al. 2022



I/ Climate Change and
ater resources: sources of water po

Rivers

LakesLakes

Aquifers

Wetlands

d Water Resources
otentially useful for humans



II/ Climate Change an
ater resources: accessed and used f

omestic

ydropowerydropower

riculture

dustry

nd Water Resources
for



II/ Climate Change a
eful Definitions

g

r deficit: Water deficits occur when w

r scarcity: Lack of supply. It is calcula
mption to available water supply in a gp pp y g

ns: unavailability due to physical short
inaccessibility due to the failure ofinaccessibility due to the failure of 
due to a lack of adequate infrastruc

b d d f h ir stress: broader and refers to the ina
d for water.  

nclusive: it considers water scarcity, bu
e accessibility of water.

and Water Resources

ater demand exceeds supplypp y

ated as the ratio between human wate
iven area

tage
institutions to ensure a regular supplyinstitutions to ensure a regular supply
cture

bili h d l i lability to meet human and ecological 

ut also water quality, environmental flo



II/ Climate Change a
or components of the Water cy

ipitationipitation
poration & 
transpirationtranspiration
ospheric transport
off  and ground 
flow

er reservoir (ocean, 
glacier, soil water, 

and Water Resources
ycle



II/ Climate Change a
ure Precipitation change

Near Future Far FutureNear Future Far Future

CC (2021)

and Water Resources

DiffDiff



II/ Climate Change a
ture Drought change
Near Future Far Future

1) Basins in West Africa, Southern A
Central Africa will be more expos

and Water Resources

e Diff

Africa, North Africa and to a lesser extent 
sed to a decreased freshwater availability  



er Sector: water availability

III/ Case study:
er Sector: water availability
sidering 10 major river basins

Sylla et al. 2018 (Nature SREP)

 West Africa

- Crop Water Demand
Potential Evap (Hamon
and Hargreaves)

- Irrigation water need
CWD minus ETCWD minus ET

- Water available: tota
runoff

- Basin’s potential:
runoff minus IWN



er Sector: Water Availability

III/ Case study:
er Sector: Water Availability

er for irrigated agriculture (FAO formulation of 
stness and statistical significance: Use 2 mod

Crop Water Demand

B th t d d d i‐ Both crop water demand and irr
‐ Maximum increase in Sahelian b
‐ 1.5oC limits the increase by up to

 West Africa

CWD and IWN)
dels of PET and 95%

Irrigation Water Need

i ti t d irigation water need increase
basins and Gulf of Guinea basins
o 60% compared to 2oC



er Sector: Water Availability

III/ Case study:

er availability Derived: Basin’s irrigation potent
ustness and statistical significance: Use 2 mo

er Sector: Water Availability

ter availability cannot overcompensate t
reases the basin’s potential to sustain irrreases the basin’s potential to sustain irr
f of Guinea’s basins will suffer the most
 difference between the two scenarios c

 West Africa

tial, ass. uncertainties
odels of PET and 95%

the IWN 
rigated agriculture around 10% to 50% mrigated agriculture around 10% to 50% m

can be up to 20%



IV/ Conclusion
ca is blessed with water resoca is blessed with water reso

d f M i i l (dsources used for Municipal (d
icultural (irrigation, livestock 
itivities

eased demography and climg p y
he resources causing water 
ure climate will induce a subsure climate will induce a subs
ilability
ki th b i bl tking the basins unable to sup
vities

ources: rivers lakes aquifersources: rivers, lakes, aquifers

d i d h d )domestic and hydropower), 
and aquaculture) and Indust

mate change put a lot of pressg p p
stress
stantial decrease in waterstantial decrease in water 

t t i bl i i tipport sustainable irrigation 



Thank you
attent

u for your 
tion


