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ABSTRACI': A three dimensional steady·state finite difference 
numerical groundwater flow model (MODFLOW) was used to study the 
groundwater.surface water interactions in the C..entral Main Ethiopian Rift 
lakes basin. Special emphasis is given to quantifying the groundwater 
fluxes and the subsurface hydraulic connection of the rift valley lakes. The 
result shows that despite the geographic proximity of the lakes the 
groundwater flux is highly variable, mainly owing to geologic factors. The 
net groundwater flux ranges fr<:?m 7,011 m 3 / day for Lake Abiyata to 
651,022 m 3/ day for Lake Shala. The groundwater flow converges from all 
sides of the basin to the center of the rift where the lakes are clustered, and 
ultimately to the tenninal Lake Shala. Local, intermediate and regional 
flow systems were identified. The direction and magnitude of the faults 
have strong bearing on the occurrence and movement of the groundwater. 
The major flow systems and groundwater flux into the lakes are controlled 
strongly by rift faults. 
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INfRODUCIlON 

The studied area is a closed drainage basin bounded within the limits of 
38°00'-39° 30' east longitude and 7°00'-8° 30' north latitude (Fig. 1). The total 
area of the basin is about 13,000 kIn 2, which includes part of the Ethiopian 
Rift system bordered by high altitude plateaux to the east and west. The rift 
floor is occupied by a series of large lakes fed by perennial rivers 
originating from the adjacent highlands .. 

The area is one of the most important sites in the rift from a water resources 
development point of view. The la~es and feeder rivers are being used for 
various purposes. 

A few decades ago much of the area was covered by natural vegetation and 
the lakes ltY'ere protected from large-scale human interferences (Street, 
1979). H0w.ever, the fast growing population has induced land degradation 
and increased abstraction of river and lake water. This trend is continuing. 
At present the lakes are being used for irrigation, fishing, recreation and 




































