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La crise globale de I'eau est déja la...
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Sahelian Niger River

Wilcox et al. 2018, J. of. Hydrol.
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Facteurs d’influence
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Sahelian Niger River
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Reponse immédiate a un probleme...pire que le mal
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Réponse immédiate a un probleme...pire que le mal

Fleuve Senegal
La breche de Saint Louis

Remede pire que le mal:
salinisation des terres par
incursion d’eau de mer.
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Source: DIENG (2013)
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Comment les réservoirs accentuent les vulnérabilités aux
seécheresses

Soclo-economic  \waier Socio-economic trends ywajar
trends " demand " demand =

N

Water
shortage

Hydroclimatic Water Hydroclimatic trends 40, Economic

trends > supply ~ supply damage
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Resarvair
slorage

Puiblic

prassure

Dependency Reseroir
storage

Public Wulmerakbility
pressure

== Short-term response
»  Long-term planning
—= External drivers

Fig. 1| Water supply to cope with water shortage. The causal loop diagram
shows the positive (+) and negative (=) feedbacks between physical,
technical and social processes. This diagram is based on traditional
approaches in water management and long-term planning that emphasize
the role of external drivers of change (black arrows): sociveconomic

trends influencing water demand and hydroclimatic trends influencing
water supply.

Di Baldassarre et al. 2018, Nature Sustainability

—+ Short-term response
—+ Supply—demand cycle

+ Reservoir effects
—  External drivers

Fig. 2 | Water supply can worsen water shortage. The causal loop diagram
shows the positive (+) and negative (—) feedbacks between physical,
technical and social processes. Qur hypothesis emphasizes the role of
internal feedback mechanisms, and the potential emergence of

long-term dynamics: supply-demand cycle (red loop) and reservoir

effects (pink loop).




Long-term water cycle variables changes for SSP2-4.5 (2081-2100 vs 1995-2014)

(a) Precipitation (b) Evapotranspiration
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Cycle de I'eau
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Projected changes in the likelihood of an extreme single-year ag

ricultural (soil moisture) drought event

Changes in likelihood of extreme agricultural (soil moisture) drought years Probability distribution of annual soil moisture anomalies
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0.2:
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(a) Number of months per year with severe water scarcity

Number of months
in which water scarcity is >100%




Agreement between different multi-model ensembles on significant changes in annual mean precipitation
and annual maximum 1-day precipitation, at 2°C global warming

(a) Mean precipitation (b) Extreme precipitation

Number of ensembles projecting drying Number of ensembles projecting wetting

0 1 P 3 - 5

Z". = Different ensembles project significant changes in opposite directions |:’= CMIPE disagrees with 3 of the other 4 ensembles on the significance of the change

Figure 4.11 | Agreement between different multi-model ensembles on significant changes in (a) annual mean precipitation and (b) annual maximum 1-d
precipitation (Rx1day) at 2°C global warming (Uhe et al., 2021). Using central estimates from five ensembles of climate models (CMIPS5, CMIP6, HAPPI, HELIX and UKCP18)
using different models and different experimental designs for the ensembles, the maps show the number of ensembles for which the central estimate shows a significant drying or
wetting change at 2°C global warming relative to pre-industrial levels. The different ensembles reach 2°C global warming at different times. The projected changes are aggregated
over the new climatic regions defined for IPCC ARG (lturbide et al., 2020). Hatched regions show where different ensembles project significant changes in opposite directions, i.e.,
there is no agreement on either drying or wetting. Regions with thick outlines are where CMIP6 disagrees with three of the other four ensembles on the significance of the change,
highlighting where over-relying on CMIP6 alone may not fully represent the level of confidence in the projections.







Voir aussi la carte p. 93.
Source : World Resources Institute (WRI).
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Un réchauffement intensifié

Impact sanitaire
JJA Ol Classes: REFEREMCE

~totalité pop
en souffrance thermique

a0 LIV VI 0 AL |::|r'

>50% pop A DI Classas: 1.5C
en souffrance thermique

<50% pop
en souffrance thermique 20°W 10°"W 0 10"E 20°E

Jdd D) Classes: 2.00

. Change in average surface temperature
Conditions thermiques (1986-2005 tO 2081-2 100)

physiologiquement + (°C)
acceptables i : 5 -1 05 0 05 1 15 2 3 4 5 7 9 11

Sylla et al. 2018,

, 20 10"W o°
Earth’s Future
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Des leviers possibles

Acceées a I’eau:; une ressource en eau souterraine existante

Rodell et al. 2018 GRACE trend (cm yr)
(tendance 2002-2016)

0.0
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3 Niger (Banizoumbou)

Des leviers possibles

Niger (Berkiawel)
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Rodell et al. 2018, Nature
(tendance 2002-2016)



3 Niger (Banizoumbou)

Des leviers possibles

Niger (Berkiawel)
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Des leviers possibles et des opportunités

Des options pour mieux gérer les eaux de surface
A l'échelle regionale
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Des leviers possibles et des opportunités

Des options pour mieux gérer les eaux de surface

A I'échelle locale
Réhabilitation des sols

—~




Des leviers possibles et des opportunités
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Défis de connaissances
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Défis de connaissance
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Eau de surface
Barrages

Sahara ALGERIE
Occidental
MAURITANIE

Bassin 3
du Gambie gasénea

Comment dimensionner
les ouvrages dans un
contexte climatique et
environnemental qui
change?

Défis de connaissance
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Défis de connaissance

Eau de surface

Réhabilitation des sols B ey

Analyser et comprendre

Runoff (mm)

Les petits aménagements
peuvent-ils avoir de grands
effets?

Ingatan, 2018

Rain {(mm)



