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Lake water is a variable freshwater resource for various industries. Hydrological assessment of the influences
of water utilizations on a lake water budget is indispensable for water use planning and proper lake water
inanagement. Freshwater from Lake Ikeda, in the southern part of Satsuma peninsula in Kagoshima prefecture,
is used as tap and agricultural water for the surrounding area. Since 1983, when the lake water management
system was introduced by the Large-scale Upland Irrigation Project, river water has been transferred into the
lake to compensate for the water loss due to water uses. Despite the impacts of water uses and management on
lake hydrologic budget, the effects have never been assessed and the hydrologic budget has not been properly
evaluated. The objectives of this study are to develop a water level estimation model for Lake Ikeda based on a
water budget analysis for 1964-1997, to understand the lake hydrologic budget, and to examine the effect of tht?
lake water uses and management on the lake water level by using the proposed model,

The daijly water budget components in the model consist of precipitation, lake evaporation, inflow from the
lake catchment area, leakage from the lake bottom, river water supply, and water uses. Water uses consist of
namely, tap water use, paddy field and upland irrigations. Lake evaporation was estimated based on bulk
method which was verified by heat budget analysis based on field data observed from Aug. 2004 to Sep. 2005.
The inflow and leakage were estimated based on the Tank Model and Darcy’s law in which the model
parameters were optimized by the SCE-UA (Shuffled Complex Evolution) method. To investigate the effects of
the lake water uses and management on the lake water level, four simulation cases were analyzed with the
model under the hypothetical conditions for the tap water use, paddy field and upland irrigations, and river
water supply for 1983-1999,

The resulis of this study are summarized as follows;

1) The effect of advected heat fluxes on the lake heat budpet is small. The latent heat flux of the lake estimated
by bulk method without the advected heat fluxes was in good agreement with the one based on field
observation data and Bowen ratio method. The latent heat flux estimated by Priestley-Taylor method also
agreed well with that by Bowen ratio method.

2) The calculated lake water level using the developed model was in good agrcement with the observed one for
1983-1999. Therefore, the model must be useful to evaluate the lake water budget.

3) Annual variations of precipitation, inflow from lake catchment area, river water supply, and upland irrigation
are large, while that of'leakage, lake evaporation, tap water, and paddy field irrigation are relatively small.

4) Under the natural hydrologic budget condition, without the water uses and river water supply, the lake water
level became higher than the present due to relatively large total inflow. _

5) The result of simulation analyzed under the water use condition where lake water is used as tap water, paddy
field and upland irrigations indicated that the appropriate lake water level can be maintained by supplying ’

river water.
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