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A sustainable resource management programme was carried out in two important agricultural areas in 
Yemen, the Wadi Hadramaut and the Tuban and Abyan deltas.  The program was carried out under 
cooperative sponsorship of the UN and the governments of The Netherlands and the Republic of 
Yemen.  Existing borehole, geological, hydrogeological and geophysical data were supplemented by a 
geophysical programme to gain a better understanding of the constraints on groundwater in the 
subsurface, including water bearing units and hydrochemistry.  Regional data were used to understand 
the tectonic setting controlling the shallower groundwater bearing units.  Groundwater modelling was 
used to support the conceptual models defined from geophysical and geological data, and long term 
monitoring of water levels and quality.   
 
In Wadi Hadramaut, a deeply incised valley in the southern desert plateau, the project area covers 
1500 km2 and follows the main part of the valley.  Groundwater is heavily utilized for irrigation and 
domestic use.  Water is drawn largely from the Mukalla sandstone.  Water quality in the Mukalla is 
generally very good.  However, following rapid growth in both the number of boreholes and in total 
abstraction since 1990, high salinity water has begun to leak into the principal aquifer.  The source of 
this salt water was unknown.  Analysis of 2D surface electrical resistivity data and geophysical 
borehole logging of 20 wells suggested that the source of high salinity water was downward leakage 
from localized saline aquifers in overlying alluvial and conglomerate aquifers.  This is due to reversal 
of the natural upward gradients in areas of heavy pumping. 
 
In Tuban and Abyan Deltas, sea water intrusion has heavily impacted wellfields and agricultural 
abstraction in the coastal zone.  The saltwater intrusion front was mapped using existing borehole 
resistivity data and new surface electrical resistivity data and borehole natural gamma logs.  The 
geophysical data suggest that the saltwater intrusion has reached between 10 and 15 km inland.  
Groundwater modelling suggests that abstraction exceeds average recharge by approximately 25%, but 
that the location of the high abstractions close to the coast is critical factor.  The observed intrusion of 
saline water at depth will continue unless the rate of abstraction in the coastal zone is reduced.  
Modelling was used to determine the sustainable abstraction rates and to devise a mitigation plan.   
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