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Water resources in Africa

* Freshwater stored in lakes: 30,000 km3
 Annual renewable freshwater

(rivers and aquifer recharge): 4,000 km3
 Groundwater storage: 660,000 km3

MacDonald et al., 2012
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Challenges

» Access to safe drinking water -~
g

* Provide water for food secur,its}

* Meet growing water demand

« Manage effects of cIimat%‘f' chang -_

i
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wy,

UNEP, 2010
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Access to safe drinking-water

Use of Improved drinking-water sources

I 91-100%

B 76-%0% ~
s
_ - <50%

[ | Noorinsufficient data

UNICEF/WHO, 2013
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Access to safe drinking-water

* Only 64% of the African population has
access to safe drinking-water

e /5% of the population relies on groundwater
for living

Photos: BGR
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Provide water for food security

It costs as little
as US 25 cents a day
to feed a hungry child
and change her life
forever.

r" Ouminican Repuliic
e = Wil ¥ Tl i)
e ._...,ww""‘ e
L i st
R ety

e am Totegs.

Frasch Gulsns (Frases)

2,

A

.;._.... Q g_ﬁ

Equentarial F3
Gines Ay

.
Sas Tema st
Peiecipa

About 805 million

people, or 1 in 9 of the

WFP
)

ZERC
HUNGER

CHALLENGE,

Y World Food
‘5 4’ Programme

wfp.org

world’s population,
go to bed hunory
each night.

Moderately low

tinthe p

Moderataly high

High

{percent) in 2012-14

coee

Vary high

Papus
New Guinea

We can achieve
Zero Hunger in our
lifetimes. In the world
today, we have the
knowledge, tools and
policies to feed

Missing
on insufticient data

mpﬂuhhmnm
b e

o i e st et i e e et e bt
e it

ot Rty b

everyone.

|

New Zealand

i o s v P ———
TR TR S e e e e
ey

mm 0 ang PP 2031w i R oot i Wi B3R,
Focd sty and AL purther firmetien = (g6
ras Loyt Lo Cousion

il st e
gy de i

7014 World ond Prapramma

e U—— -
- = o e e e iy o

T B B T S S S L et

Bundesanstalt fir

BG R Geowissenschaften

M o_ammmm. und Rohstoffe
GEOZENTRUM HANNOVER



P i J..
g &
'E ¥ I.‘rl::" l""ll ) o
LSy - S Yl
o
7t
lllll - .\,-.-.- :! .: EI x .lr_.\,
: .
= K -'HH ]
— -~ b
. L : : — e
Groundwater irrigated areas in 2005 Groundwater irrigation potential with 50%
(Siebert et al., 2010) of recharge (Aitchenko & Villholth, 2015)

* [rrigation with groundwater has been
developed in northern and southern Africa

« Abstracting from non-renewable or already
stressed sources

|t could be improved in the Sahel and East
Africa
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Meet growing water demand

1950 - World population : 2.5 billion

Hongrie
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2000 - World population : 6.1 billion

Iy

ol H

W

depuis 1950, par :

™)
I °

~
&

I =R
O«

2050 - World population : 9.2 billion %
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Fertility rate per woman (CIA Factbook)

Pe |tl'e & ValtOn y 2006 Source | World population prospects: the 2006 Revision | United Nations Popuiation Division
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A2 - ECHAM4 A2 - HadCM3
M' - =l

Projected change in groundwater recharge

Small to no decrease > 10 % decrease
[ No decrease Vulnerability index
I
Bl < 10% decrease Low High
IPCC, 2014
by 2050
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» Groundwater potential o’ N
- Groundwater recharge ol TR
« Human impact |

 Climate change
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Groundwaﬂterﬂ otentlal?

f . e 'Groﬁndw

&

- major groundwater basin, recharge > 150 mm/a
E major groundwater basin, recharge 15 - 150 mm/a
major groundwater basin, recharge < 15 mm/a

N —

E complex hydrogeological structure
" I:] local and shallow aquifer

Source:
WHYMAP 2005 (BGR /UNESCO)—|
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Groundwater potential?

Groundwater storage

{water depth in mm) Aquifer productivity
0 - Very High: >20 I/s
<1000 - High: 5-20 /s
- Moderate: 1-5 I/s
1000 -10 000

Low-Moderate: 0.5-1 I/s
10 000 - 25 000

Low: 0.1-0.5 /s

- Very Low: <0.11/s

25 000 - 50 000

>50 000

MacDonald et al., 2012
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Groundwater potential?
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Vouillamoz et al., 2015

Se‘imentary
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Groundwater recharge?

QChannel
E
PREC 3" PREC
I
Canopy
Eaa 4
QDR
Store 1
Qsf

Store 2

QBf : "

Store 3

QChannel

van Beek & Bierkens, 2009

R, = 1nin(Rgmax’ ngl)With foe=TrFifnfpg

soil texture-specific maximum groundwater
recharge (infiltration capacity) [mm/d]

total runoff of land area of cell [mm/d]
groundwater recharge factor (0= f, <1)
relief-related factor (0< f,. <1)

soil texture-related factor (0 <f;<1)
hydrogeology-related factor (0< f; <1)
permafrost/glacier-related factor (0< fj,, <1)

Doll & Fiedler, 2008 [

B -2

B -2
[ 20 - 50
[ 50-100
B 100-300
H 300-500
- 500

Hydrological models

iy o
Altchenko & Villholth, 2014
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c6te piezométrique (m/Zz)
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=3 Arrét F7.12 le 20 novembre 2014 - moins 40m3/h
————> Démarrage F7.12le 20 fevrier2014 - plus 34m3/h

= Arrét F7.3 le 10 juin 2014 - moins 10m*/h
————> Démarrage F7.3le 5 février 2014 - plus 20m?/h
s Estimation du volume prélevé

1 Volume d'eau mensuel prelevé du champ captant (F7.XXX) < Niveau piézometrique GI-Pz01 (logger)

Niveau piézométrique GI-Pz02 (logger)

* Recharge area = 5.5 km2
» Groundwater recharge = 264 mm/a
 Recommended extraction = 85,000 m3/month

© Niveau piézometrique GI-Pz03 (logger)

Tiberghien et al., unpublished

Groundwater recharge?— -

m3 / month

153000
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* Sample Floodwater
Hydrology
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» Annual recharge = 10 mm

Seeber et al., 2014

Bundesanstalt fir

BG n Geowissenschaften

M oy_ammmm.  und Rohstoffe
GEOZENTRUM HANNOVER



Human

Se‘imemar'y
rocks | -

Variation in SWL (m)

< analysis period
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» Aquifer storage = 440 mm = 70 mm
* Natural outflow = 190 mm/a £ 90 mm/a
*« Human abstraction = 0.34 mm/a = 0.07 mm/a

Vouillamoz et al., 2015
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» Excess of NO3, NO, and NH,, due to human contamination

Vassolo et al., 2015
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Solutions

 Development of new methods and
approaches for aquifer characterisation to
improve resource management on both
regional and local scales

* International cooperation is needed to toggle
the challenges. It is the key for success
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International cooperation

* BGR e |[RD—-LTHE
— Mainly with — Mainly with universities
governmental (Benin, Burkina, Uganda,
institutions, Tansania, Niger,
— but also with universities Cameroon)

(Cameroon, Chad,
Namibia, Niger, Nigeria)
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Thanks
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