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Climate Change calls for better consideration
of Groundwater in River Basin Management

because

Rivers and underlying Aquifer systems are coupled systems
and

CC will hit surface water first whilst groundwater will serve as a 
buffer first, but will be hit later by CC
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Rivers and underlying aquifer
systems are coupled systems

• river water may infiltrate into the ground
and recharge underlying aquifers

• discharge from aquifers sustains surface flow
and groundwater dependent ecosystems (dry periods)

• no connection between river and aquifers (deep water table, 
largely decoupled systems or no aquifer underneath)
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….. within the WHYMAP project of BGR, UNESCO, IAH, IAEA, CGMW  and others …

New Map of the Global Runoff Data Centre, 
Koblenz/Germany (2008)
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Worldwide Hydrogeological Mapping and 
Assessment Programme (WHYMAP)

www.whymap.org
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• 276 international river and lake basins and 273 
shared groundwater basins identified globally

A comparison of the GRDC map and the
WHYMAP groundwater resources map reveals
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• 276 international river and lake basins and 273 
shared groundwater basins identified globally

• river basins and underlying aquifer basins may
differ considerably in location and size

A comparison of the GRDC map and the
WHYMAP groundwater resources map reveals
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• 276 international river and lake basins and 273 
shared groundwater basins identified globally

• river basins and underlying aquifer basins may
differ considerably in location and size

• rivers may lose water into aquifer systems
extending beyond the catchment boundaries
(outside the river basin)

• discharge from aquifers having their recharge
area in an adjacent river basin may increase
the flow in rivers

A comparison of the GRDC map and the
WHYMAP groundwater resources map reveals
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GTZ 2008: 18 river or lake
basins in Africa received
funding from international 
or/and national donors
(2002 to 2007)
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Hot spots of  
groundwater
contamination:

• coastal aquifers
(e.g. West Africa, East Africa)

• inland clusters
close to cities
(e.g. Johannesburg, Lusaka, 
Entebbe-Kampala)

• many single spots
in the Sahel and 
North Africa
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Heavily stressed
groundwater
resources:

• many spots in 
North Africa and   
the Sahel                         
(= non-renewable)

• numerous spots in 
East Africa, from
Sudan to RSA



18

Opportunities for
drinking water from
groundwater
resources:

• many spots
scattered over large 
parts of Africa
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Opportunities for
irrigation water
from groundwater
resources:

• clusters of spots
concentrated in 
East Africa, some
Sahelian countries
and on the West 
coast of Africa
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Aquifers vulnerable
to climate change:

• less dots than in 
the other maps

• aquifers in 

-North Africa
(Maghreb)

-the Sahel region
(= non-renewable)

• East Africa and 
Southern Africa


