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SAR  is a penetrating tool



Exploration in Sudan, in the ancient kingdom of Meroe, near 
the 5th cataract of the Nile



Landsat (7,4,2) nous reveals a suture zone near Méroé



Radar multi frequency application



Penetration under the sand cover



Porgressively reveals buried structures



Details which confirm existence of a shear zone with potential 
base metals mineralization



This is the way we rediscovered the old gold mines of the 
Black Pharaos of Meroe Kingdom.



Radar is very sensitive to soil moisture
Leaks detection on the Great Mad Man river in Libya in 2002



Optic image of the Great River in the Syrt desert



Water Leaks from the buried pipe were detected only by radar



By RTI in 2002



Leak covering  2 700 km²



Corresponding to a water loss of several billion of m3 



This experience launched the WATEX™ System



What is the WATEX© System?
• WATEX is a hydrological tool designed            

to detect buried aquifers and soils in desert areas,      
invisible at ground level.

• WATEX is a GEOSCANNER  operated by 
satellite which can cover entire countries in few 
weeks, anytime, anywhere. 

• WATEX is an instrument used for quick 
mapping for emergency situations in crisis areas





WATEX is needed to detect buried aquifers 
not visible from the surface



WATEX© System is 
a unique technological 

breakthrough

WHY?





WATEX© is a 
GEOSCANNER



1-We start from commercially available radar images where soil 
moisture is hidden by surface obstacles (roughness effects)

160 000 
km²



2- WATEX© imagery penetrates through the surface in order to detect 
buried aquifers down to a depth of 20 meters



3- WATEX© is a 3D Geo-scanner which  removes all surface obstacles
in order to enhance soil moisture effects



4- WATEX© allows the instant visualisation of the active drainage 
sytem, above and under ground over broad surfaces.



5- WATEX© thanks to fractures allows mapping of storage, infiltration 
and flow transfers, far below 20 meters.



6- WATEX© eliminates false signals linked to clay deposits (green) 
using slope maps combined with Radar backscattering



Sudan, for US States Department (emergency for IDP in Darfur) 

Chad, for UNHCR (emergency for Darfur refugees in Chad)

Angola, for US NGO (Post war reconstruction)

Afghanistan for USGS (refugee camps)

Oman for Shell (soil mapping for agriculture)

Gabon for Eni Gabon (Social program)

IRAQ for UNESCO (Post War Reconstruction) 

WATEX© technology 
for Groundwater and soils.
Success stories since 2004



All the aquifers and microdams have been recorded in the 
« Darfur Drilling Hand Book » used by NGO since 2004

Presenter
Presentation Notes
Again remind the audience what you mean by geo-scanner.  Also you say, now I will zoom in each of these watersheds to show you the radar response



Ground truth in Darfur-Sudan



Welcome on Planet Mars



Cattle killed by drought near dry wells
Photo : Alain Gachet



Incineration to prevent epidemies
Photos Helene CAUX



250 000 refugees spread on a front of 650 km between 
Chad and Sudan in July 2004



Major humanitarian crisis
Photos Helene CAUX



WATEX has detected 
in 4 months over 200 000 km2 
all alluvial aquifers of Darfur

and detected
the best locations 
for refugee camps



WATEX in Darfur led the drillers to the right spots on alluvial 
aquifers, avoiding dry areas or low productivity



WATEX© can also detect  
Deep aquifers

Using seismic data



9- WATEX© can detect sustainable aquifers within Nubian 
sandstones in a graben by geomorphologic analysis



9- WATEX© indications confirmed by the El Fasher wells in 
Darfur drilled @ 200 m deep with high yields in the graben.



WATEX© can detect  
the best microdam sites :

-to replenish buried aquifers 
-to increase water circulation within faults 
-to reduce soil erosion 
-to reduce downstream floods



These micro-dams allow the infiltration of surface water, in 
order to feed underground aquifers and to reduce losses due to 

evaporation.



Within the context of sustainable development, WATEX©
recommends the creation of micro-dams over key locations, at 
small scale by the local population, or through the building of 

larger structures.



WATEX© in Darfur-Sudan helped UNESCO to drill 1 500 
successful wells since 2006, and found enough water for 
several million persons. Enough water for reconstruction.



WATEX© application in Chad-
Sudan to identify the best 

location for refugee and IDP 
camps

EXPRESS SERVICE. 



WATEX© system in Chad discovered the Dalal Camp in 
december 2004 which was successfully drilled in march 2005. 

This alluvial aquifer is sustainable with vertical recharge

Presenter
Presentation Notes
With WATEX processing technique, was able to identify 3 successful ………………………



The Dalal-Gaga campsite currently houses 20 000 Sudanese 
refugees, under the protection of UNHCR.

Presenter
Presentation Notes
With WATEX processing technique, was able to identify 3 successful ………………………



WATEX© can detects groundwater 
circulation through conductive fractures 

down to 100 meters



8- WATEX© in Darfur near Kass Camp shows wet fractures 
deeper than 80 meters successfully drilled in 2006



WATEX© application in Chad 
to identify conductive fractures 
and drill wells for the refugees   

of Iridimi Camp

EXPRESS SERVICE. 



Iridimi refugee camp hosting 20 000 refugees



WATEX© image showing fractures detected from 
800 km high : are they real and detectable by GPR?



We operate a 40 Mhz GPR antenna across the fracture to 
check its existence and accurate location



Record completed by a 400 Mhz GPR antenna  to check the 
validity of the WATEX© image with an accuracy : 50 cm



We use simultaneously our radar navigation system 
while recording the GPR echographies in real time

Radar Navigation 
System

GPR System 
recorder



GPR echography confirmed exacltly with 50 cm 
accuracy, the location indicated on the WATEX© 

image : this fracture is 8 meters broad.



With this technology, we can drill through conductive 
fractures with reduced risks.

Drilling down to 60 m.

Red mylonites from 
surface to  25 m deep, 
which confirm the 
fractured zone.

-Grey granites from 
26 mto 50 m, 

-Oxydized granites from
51 m to 60 m.

-Water struck from 
20 to 25 m
-Static level at 14 m



Successfull well for the children of Darfur drilled in this area 
on the NW part of Iridimi camp .



This job could be achieved in difficult context, thanks to 
MINURCAT Peace Keepers





WATEX cited by USAID in front of the American 
Congress in 2007





WATEX© training in Khartum for 40 NGOs with 
UNESCO, UNICEF, USGS by RTI



WATEX© presented and adopted by PM 
Cabinet and EU in Baghdad last July 2011

For Post-Conflict reconstruction



Project declared strategic and urgent



WATEX recently used for 
emergency situations for the 

Horn of Africa crisis

November 2011 expedition in Dolo 
Ado Camps in Ethiopia





Dolo Camps are located in Ogaden, the lowest province of 
Ethiopia, with average altitude of  700 m (SRTM color coded)



Transit center of  Dolo Ado for the Somali refugees 
9 November 2011



Drilling in Jijiga, Fafen Valley of Somali-Ethiopia
12 November 2011



After 8 years of successfull applications
the WATEX system appears to be the most
efficient tool for quick emergency mapping

WATEX can map very large surfaces  
in a very short time.

In case of emergency, we know exactly where
to go over vast stretches of dry  land. 



WATEX© mapping has shown
-Main aquifers not visible from surface
-Micro-dams sites to replenish aquifers
-Drilling sites with great accuracy

Drilling success rate has increased
from 33% to 95% over 1 500 wells.
Drilling costs reduced of 60%



These new technologies are 
absolutely needed for quick 

mapping response in 
emergency situations



Thanks for your attention and Good Bye



Since 2004, The WATEX© process is supported 
by a team of international experts

Bill Woods, Cartographer of the White House, First supporter of RTI

Dr. Abdalla Ahmeed, UNESCO Director of the Chair in Water Resources, 
Khartum-Sudan; Mobile : +249 912 206 586

Dr. Saud Amer, USGS Iraqi-American Scientific Advisor, RTI Team leader in Darfur-
Sudan. International Water Resources. Email : samer@usgs.gov

Christian Guillot, UNHCR Hydrogeologist in charge of operations in Chad, Senior 
Water and Sanitation Officer, UNHCR, Abéché-Chad

Dr. Verne Schneider, USGS Head of International Water Resources Branch 420 
National Center, Reston, Va 20192 Voice : +1 703 648 5230 Email: vrnschnei@usgs.gov

Dr. Firoz Verjee, The George Washington University,                         
Institute for Crisis, Disaster & Risk Management (ICDRM) (GWU) fverjee@gwu.edu

Ambassador C.Goldthwait. USDA-Expert in Agriculture
Former US Ambassador in Chad,. Mobile : +12025507544

Walther Casey : UNESCO Iraq


	Best Practices for Risks Reduction �Rapid Response Mapping��New Remote Sensing Technologies �for groundwater emergency situations�The WATEX System� �Beijing, China, 24th November 2011
	SAR  is a penetrating tool
	Exploration in Sudan, in the ancient kingdom of Meroe, near the 5th cataract of the Nile
	Landsat (7,4,2) nous reveals a suture zone near Méroé
	Radar multi frequency application
	Penetration under the sand cover
	Porgressively reveals buried structures
	Details which confirm existence of a shear zone with potential base metals mineralization
	This is the way we rediscovered the old gold mines of the �Black Pharaos of Meroe Kingdom.
	Radar is very sensitive to soil moisture�Leaks detection on the Great Mad Man river in Libya in 2002
	 Optic image of the Great River in the Syrt desert
	Water Leaks from the buried pipe were detected only by radar
	By RTI in 2002
	Leak covering  2 700 km²
	Corresponding to a water loss of several billion of m3 
	This experience launched the WATEX™ System
	What is the WATEX© System?
	Slide Number 18
	WATEX is needed to detect buried aquifers not visible from the surface
	WATEX© System is �a unique technological breakthrough��WHY?
	Slide Number 21
	WATEX© is a GEOSCANNER 
	1-We start from commercially available radar images where soil moisture is hidden by surface obstacles (roughness effects) 
	2- WATEX© imagery penetrates through the surface in order to detect buried aquifers down to a depth of 20 meters
	3- WATEX© is a 3D Geo-scanner which  removes all surface obstacles in order to enhance soil moisture effects
	4- WATEX© allows the instant visualisation of the active drainage sytem, above and under ground over broad surfaces.
	5- WATEX© thanks to fractures allows mapping of storage, infiltration and flow transfers, far below 20 meters.
	6- WATEX© eliminates false signals linked to clay deposits (green) using slope maps combined with Radar backscattering
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Cattle killed by drought near dry wells�Photo : Alain Gachet
	Incineration to prevent epidemies�Photos Helene CAUX
	250 000 refugees spread on a front of 650 km between Chad and Sudan in July 2004
	Major humanitarian crisis�Photos Helene CAUX
	WATEX has detected �in 4 months over 200 000 km2 �all alluvial aquifers of Darfur��and detected�the best locations �for refugee camps�
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	WATEX© image showing fractures detected from �800 km high : are they real and detectable by GPR?
	We operate a 40 Mhz GPR antenna across the fracture to check its existence and accurate location
	Record completed by a 400 Mhz GPR antenna  to check the validity of the WATEX© image with an accuracy : 50 cm
	We use simultaneously our radar navigation system while recording the GPR echographies in real time
	GPR echography confirmed exacltly with 50 cm accuracy, the location indicated on the WATEX© image : this fracture is 8 meters broad.
	With this technology, we can drill through conductive fractures with reduced risks.
	Successfull well for the children of Darfur drilled in this area on the NW part of Iridimi camp .
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	WATEX© training in Khartum for 40 NGOs with UNESCO, UNICEF, USGS by RTI
	Slide Number 65
	Slide Number 66
	WATEX recently used for emergency situations for the Horn of Africa crisis
	Slide Number 68
	Dolo Camps are located in Ogaden, the lowest province of Ethiopia, with average altitude of  700 m (SRTM color coded)
	Transit center of  Dolo Ado for the Somali refugees �9 November 2011
	Drilling in Jijiga, Fafen Valley of Somali-Ethiopia�12 November 2011
	After 8 years of successfull applications� the WATEX system appears to be the most efficient tool for quick emergency mapping��WATEX can map very large surfaces  �in a very short time.��In case of emergency, we know exactly where to go over vast stretches of dry  land. 
	WATEX© mapping has shown� �-Main aquifers not visible from surface�-Micro-dams sites to replenish aquifers�-Drilling sites with great accuracy��Drilling success rate has increased from 33% to 95% over 1 500 wells.�Drilling costs reduced of 60%
	Slide Number 74
	Thanks for your attention and Good Bye
	Slide Number 76

