Abstract


This study concerns with building a model for the South Eastern Sub-Aquifer (SESA) to understand the physical characteristics of the Upper and Lower Aquifers and to studying the interaction between them. 

This sub-aquifer locates within the Eastern Basin of the West Bank in Palestine. The total area is 584.6 Km2. It includes the Palestinian areas of Bethlehem and parts of Jerusalem and Hebron mountains area. The boundaries of this area stretch from the axes of the Hebron and Ramallah anticlines in the west, open area which is characterized as specified head in the eastern boundary, and the southern and northern is characterized as equipotential lines on the water level lines.

SESA consists of two systems whose recharge was estimated. These are the Upper Aquifer System consists of Upper Cenomanian and the Turonian Formations in terms of geologic age. The other is the Lower Aquifer System consists of Albian and Lower Cenomanian formations. The recharge of the Upper and Lower Aquifers were 23.5 and 3.3 Mcm/yr, respectively.

For achieving the objectives of the study, a conceptual model for ten years (1990-1999) has been constructed by using a GIS system. Then, a MODFLOW that runs under GMS processor was used as the modeling method for the SESA. The study area domain composed of 85 rows and 104 columns. 

The best-solution was attained with horizontal hydraulic conductivity values of 0.5 to 260 m/yr and 2-515 m/yr for Upper and Lower aquifer, respectively.

The result of studying that there was contact between the two aquifers that. The values of inflows and outflows were estimated in different zones of the SESA. The effective vertical hydraulic conductivity between the sub aquifers (Yatta Formation) varies between 3.65*10-6 to 1.46 m/yr.

The water budget was taken into consideration as approach for sustainable management. The results show that the Upper aquifer is sustainable because of the estimated recharge (23.5 Mcm/yr) more than the used water (3.5 Mcm/yr). But, the estimated recharge in Lower aquifer (3.3 Mcm/yr) is less than the used water (8.8 Mcm/yr). So, there should be further study to put a strategy to prevent any damage for Lower aquifer. And this required supported transient model to predict the future situation.

Finally, the results show that there are high discharges in the south eastern part of the study area because of presence of faults and fractures in that part.

