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Freshwater in the World

United Nations: Sustainable Development (1992)
-> AGENDA 21 - CHAPTER 18: “Protection of the Quality and Supply of

Freshwater Resources: Application of Integrated Approaches to the
Development, Management and Use of Water Resources”

Second World Water Forum 2000, The Hague
-> MINISTERIAL DECLARATION ON WATER SECURITY

International Freshwater Conference 2001, Bonn
-> WATER, KEY TO SUSTAINABLE DEVELOPMENT

WSSD 2002 Johannesburg -> CEOS WSSD follow-up
-> NO WATER NO FUTURE: A Water Focus for Johannesburg

-> FRESHWATER: A Global Crisis of Water Security and Basic Water Provision



Freshwater Stress

The Future for Africa: 2025

Water scarcity in 2025: less than 1000m3/person/year
Water stress in 2025: 1000 to 1700m3/person/year



Water resources in arid Africa

© SPOT VEGETATION

Water prospecting in arid Africa:
Existing resources



Water prospecting in arid Africa:
Where to look for water

Water prospecting in arid Africa:
Modeling groundwater



Water prospecting in arid Africa:
Drilling and …

Potential of SAR:
Global Mapping of Subsurface Geology

Landsat-TM

SIR-B



--> > SUBSUB--SURFACE GEOLOGYSURFACE GEOLOGY
water resources, oil prospection, miningwater resources, oil prospection, mining

--> > PALEOPALEO--ENVIRONMENTSENVIRONMENTS
hydrology, tectonics (Quaternary)hydrology, tectonics (Quaternary)

--> > MOISTURE MAPPING ?MOISTURE MAPPING ?
dynamics of shallow aquifersdynamics of shallow aquifers

STEP 1:STEP 1: EasternEastern Sahara Sahara (2002(2002--2003)2003)
JERSJERS--1 SAR archives1 SAR archives

1600 JERS-1/SAR scenes (L-band) > 97 Go
+ Landsat 7 ETM+ quicklooks (250m)

Completed end of June 2003



Landsat 7 ETM+

quicklooks

1200 x 1200 km

250m resolution



261 JERS-1/SAR

scenes mosaicked

1200 x 1200 km

250m resolution

PaleoPaleo--hydrologyhydrology
(205 x 190km, 250m (205 x 190km, 250m resolutionresolution))



TectonicsTectonics
(110 x 105km, 250m (110 x 105km, 250m resolutionresolution))

Impact Impact Craters Craters (1)(1)
(60 x 90km, 250m (60 x 90km, 250m resolutionresolution))



Impact Impact Craters Craters (2)(2)

Impact Impact Craters Craters (3)(3)

Thank you NASDA !!!



STEP 2:STEP 2: ArabiaArabia + Gobi + Gobi (2003(2003--2004)2004)
JERSJERS--1 SAR archives1 SAR archives

STEP 3:STEP 3: Sahara + Sahara + ArabiaArabia (2004(2004--2006)2006)
ALOS/PALSAR dualALOS/PALSAR dual--polpol datadata

> 6000 PALSAR scenes

+ visible counterpart

ADEOS GLI / Landsat 7

(low resolution 250m)



Input Data

USGS
Landsat 7 ETM+ quicklooks (250m)

SRTM 1x1 deg. coverage (90m -> 250m)

NASDA
PALSAR strips: HH+HV 34 deg.

ground range

processing level 1.5

acquisition 5/6/7 2005 (E1+E2+D7)

+ GLI coverage ?

Output Products

Web-based access to a GIS database (Sahara, Arabia) = AOB
-> Wide access for the international community

-> Tool for defining water prospection strategies

ALOS PALSAR mosaics (-> 50 m -> 250 m) = AOB + NASDA
+ visible counterpart (ADEOS/GLI, Landsat 7 ETM+ -> 250 m)

+ SRTM DEM (250 m)

Geo-radar maps with geological interpretation = End User
-> New “start point” for water prospecting

-> New inputs for hydrogeological modeling



Web-based access to a GIS database

X,Y

Geo-radar maps with geological interpretation



Fundings

--> > NationalNational
Astronomical ObservatoryAstronomical Observatory of Bordeauxof Bordeaux
FrenchFrench MinisteryMinistery forfor ResearchResearch
NASDA (JERSNASDA (JERS--1/ALOS data1/ALOS data providingproviding))

--> > InternationalInternational
European European Union (6th Union (6th FrameworkFramework ProgramProgram) ?) ?
UnitedUnited Nations ?Nations ?
UNESCO (InternationalUNESCO (International Hydrology ProgramHydrology Program) ?) ?

Future Partnership

--> > ESA ?ESA ?
TigerTiger InitiativeInitiative
(ENVISAT: ASAR+MERIS)(ENVISAT: ASAR+MERIS)

--> > FAO ?FAO ?
Web access Web access to to SaharasarSaharasar databasedatabase

--> > UNESCO ?UNESCO ?
International International Hydrology ProgramHydrology Program

--> > JPL ?JPL ?
Analogs Analogs to Mars (T. to Mars (T. FarrFarr))


