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ABSTRACT: The major Ethiopian rift lakes have been studied for 
various purposes in the last few decades. However, crater lakes situated 
elsewhere in the country are some of the poorly understood hydrologic 
systems. This study focuses on quantifying the groundwater fluxes and 
assessment of the hydrogeological regime of the Bishoftu Crater Lakes 
usin~ conventional water balance and stable environmental isotope fH 
and 80) techniques. The convenient geological setting of these lakes has 
provided a suitable base for determining groundwater exchange rates 
using stable isotopes coupled with hydrologic balat'lce. The result indicates 
that these lakes have highly variable groundwater fluxes. Evaporation and 
groundwater fluxes are the major components of the hydrologic balance. 
Unlike the other lakes, lake Hora appears to have extremely low 
groundwater outflow. The lakes are highly evaporated with respect to the 
present day precipitation. Other groundwater and surface water sources 
are relatively depleted in the heavy isotopes. The isotope and 
hydrochemical Signature indicates that the circulation of groundwater and 
recharge is fast and the regional groundwater flow direction is from north 
to south. 
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INTRODUCTION 

Water balance study is an integral part of water resources assessment of 
lacustrine systems and river basins. In most cases such studies consider 
surface water hydrology only. This is due to the fact that quantification of 
groundwater fluxes and understanding the mechanism of subsurface 
hydrodynamics is difficult. As a result many hydrological studies of lake 
watershed systems have given little emphasis to groundwater (Crowe and 
Schwartz, 1981; Crowe, 1990; Almenidinger, 1990). In some cases ground
water flux is obtained as a residual of the other water balance components or 
quantified as a net flux (Winter, 1978; Freeze and Cherry, 1979; Tenalem 
Ayenew, 1998). 

With hydrochemical (Wint~r, 1978; Seifu Kebede, 1999) and environmental 
isotope (Fontes et al., 1979; Karbbenhoft, 1994; Darling, 1996; Tenalem 
































