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ABSTRACT

The purpose of the study was to construct a water balance model with optimization
scheme. Irrigation demand, intervals, horizontal seepage and upstream return flow are
taken into account in the model. The study selected irrigation system operated by the
11-2 rotation block of Taoyuan Irrigation Association (TIA) in Northern Taiwan as an
example. The model estimates regional evapotranspiration (ET), infiltration into
groundwater aquifer, and return flow. The filed data were also compared with the
results from the model for verification. With the climatologic data at TIA at the first
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cultivation term in 2000, the water balance model with optimization scheme gives the

following results. With original irrigation demand of 250,990m’, the return flow rates

were 56% of inflow for the actual water supply; the subsurface return flow rate was 14%

of effective consumption for the whole rotation block. The return flow reuse efficiency

was 54.1% and 39.8% of irrigation application for rotation unit 4 and unit 5, respectively.
The irrigation flow can be reduced to 197,644m’, which is 21% of the original. It is
shown that this model can be applied to estimate return flow in designing irrigating

schedule in rotation block to conserve water and to increase water consumption

efficiency.

Keywords: Return flow, Groundwater recharge, Water balance model, Runoff reuse

system.
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