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Climate Change Scenarios for Northwest Africa
from the Continental to the Catchment Scales

Criteria:
• feasible basin size (< 100.000 km2)
• availability of pre-existing data
• scientifically relevant
• representative for similar basins
• politically stable conditions

Wadi Drâa in south-eastern Morocco:
• typical of a gradient from semi-arid 

subtropical mountains to their arid 
foothills

Ouémé river in Benin:
• typical of a wet and dry sub-humid 

climate of the outer tropics

Choice of Catchments

Methods and Cooperation: Lessons Learned

The GLOWA-IMPETUS Project: An Overview
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Spatial Decision Support Systems

West and Northwest Africa are “hot spots” of Global Change:
• High population growth manifested by a large excess of births over deaths and migration
• Rapid land-use change in West Africa due to the scarcity of arable land
• Present land-use practices in Northwest Africa lead to over-grazing, erosion, salinization of soils 
• Natural climate variability exceeds those anywhere on Earth in many regions
• Climate models agree on a substantial drying trend for Northwest Africa
• According to the IPCC 4th Assessment Report precipitation changes for West Africa are uncertain

Consequences:
• Reduction of freshwater availability per capita
• Vulnerable food and livelihood security
• Potential changes in the spread of diseases like Malaria, Meningitis, and Diarrhoea as well as in

their epidemic occurrence 
• Growing potential of conflicts

Introduction

Definition of Spatial Decision Support System (SDSS):
• are interactive computerized systems which  consist of efficient and 

friendly tools for analyzing and managing decisional problems and 
the underlying phenomena especially with a special focus on spatial 
information .

• dynamic due to embedded models
• models can be either numerical or expert and are mostly loosely 

coupled via data exchange
Definition of Information System (IS):

• static systems for storing, analyzing, selecting, presenting 
information

Definition of Monitoring Tool (MT)
• provision of near-real time information on the state of part of the 

environment based on automatic terrestrial and extraterrestrial 
observations

1. Dealing with uncertainties in climate impact modelling
• ensemble climate runs & state-of-the-art regionali-

sation methods were complemented by alternative 
scenarios from process understanding 

2. Coupling atmospheric and hydrological models
• presently feasible in the study regions only with a

data coupling to a conceptual hydrological model
3. Perception of IMPETUS in Benin and Morocco

• a showcase project for integrated and applied re-
search regarding the impact of global change on
the local water, food and health sectors

4. Multi-level stakeholder dialogue and capacity 
development

• regular steering committee meetings

More Information
• www.impetus.uni-koeln.de
• IMPETUS Atlas (ISBN 3-9810311-2-1 & 

www.impetus.uni-koeln.de/iida)

Modules of a SDSS

Climate Changes
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Natural climate variability (left):
• high vulnerability due to large 

natural rainfall fluctuations
• different fluctuations north 

and south of the Atlas 
Mountains 

Projected rainfall trends (right):
• decrease of rainfall in Medi-

terranean North Africa is 
“very likely”

• rainfall trends in sub-Saha-
ran Africa are uncertain

IPCC FAR rainfall change (top) and
model uncertainty (bottom)Historical rainfall variability in West Africa (top) and in the Maghreb (bottom)

• sustainable implementation of the achieved know-
ledge & tools requires intensive education and 
capacity development of: 

• political decision makers, of academic users, and of 
individuals

5. The general approach was transferable between Moroc-
co and Benin but it has to be adapted to the local con-
ditions

Demographic Changes

A strong, even though 
slowly declining, popu-
lation increase, espe-
cially in sub-Saharan 
Africa, will be observed 
in the decades to come.

Land-use Changes

In sub-Saharan Africa, a substantial loss of biomass
due to land-use changes becomes manifest in shrinking 
forests along with expanding croplands, especially in the 
savannah regions of West Africa.

Figure  courtesy of Kai Born (IGM Cologne)

Land-use change simulated by IMPETUS according to FAO 

The IMPETUS Approach

Schematic of the project approach
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Project phases: from science to application
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The IMPETUS study regions in Africa

Meteorology

Hydrology
Hydrogeology
Soil Science About 20 (10) SDSS/IS/MT have been 

developed for Benin (Morocco).

P1

Population Projections for Western Africa*
(UN Medium Variant)
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*Benin, Burkina Faso, Cape Verde, Côte d'Ivoire, Gambia, Ghana, Guinea, Guinea-Bissau, Liberia, Mali, Mauretania, Niger, 
Nigeria, Saint Helena, Sierra Leone, Senegal, Togo
Source: Population Division of the Department of Economic and Social Affairs of the United Nations Secretariat, World Population 
Prospects: The 2006 Revision and World Urbanization Prospects: The 2005 Revision, http://esa.un.org/unpp



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


