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Significant part of world deserts is covered by the ‘takyr’ soil. This soil has low hydraulic 
conductivity, high runoff coefficient and high level of salinity. These properties characterize the 
‘takyr’ soil as being difficult for irrigation and agriculture. It was suggested to use the ‘takyr’ 
watersheds as surface water catchments during seasonal precipitation for infiltrating some of the 
water into underground reservoir storage, on top of the saline water table. Thus, the artificial lens 
of fresh groundwater (ALFGW) can be created. The National Institute of Deserts, Flora and 
Fauna at the Garagum Desert of Turkmenistan had thus constructed a pilot system for ALFGW 
formation (infiltration basin with submerging wells). It was found that during 3-4 years (with 
mean annual runoff of 10,000-15,000 m3/km) the amount of surface water of about 20,000-
25,000 m3 could be infiltrated into the underground. This created a lens of a maximum 7 m 
thickness that can be used for water supply. To understand the process associated with the 
ALFGW formation we applied a mathematical model of density driven flow and transport in the 
unsaturated-saturated zones. The FEFLOW (Diersh, 1996) code was used for simulations and the 
model was calibrated with available experimental data. It was found that there is a relatively 
sharp interface between the ALFGW bottom and the saline groundwater while changes of water 
salinity are much smaller within the ALFGW. The results of sensitivity analysis demonstrate that 
the ALFGW spatial extent (volume, thickness, and surface area) depends on soil parameters, 
groundwater salinity, characteristics of a submerging system, and on the infiltration regime. The 
ALFGW lens, which does not have replenishment during more than 12 months, decreases in 
thickness and increases in its area. Hence, the ALFGW exploitation becomes difficult because of 
the fast up-coning of saline water. Further simulations led to better understanding of the physical, 
chemical processes and management of the considered system. 


