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Abstract

The effect of quality of irrigation water on the overall quality of surface water
bodies has raised significant concerns in Taiwan. In this study, quantity and quality of
water bodies of Meilon and Hunai Townships was simulated with the system dynamic
simulation software, Vensim®, to investigate the interaction between polluted
irrigation water and other water bodies and farm land. The water bodies analyzed
included the return flow, streams, and groundwater. Four scenarios were selected for
simulation in order to evaluate possible schemes to reduce the pollution loading in the
return flow and, thus, the streams. These scenarios are: “deep-impounding irrigation”,
“irrigation and discharge separation”, “farm fallow”, and *“crop rotation”.

Under the “deep-water irrigation” scenario groundwater discharge in Meilon and
Hunai increased 5 million tons and 1 million tons over the 100 months period
simulated, respectively. In the “irrigation and discharge separation” scenario, return
flow does not flow into irrigation channel and, thus, into farm lands again. Under this
scenario, BOD concentration decreased from 2.4 mg/L to 1.5 mg/L decreases to
1.5mg/L even in January. Because of irrigation water in Hunai was heavily
contaminated, the strategy to separate irrigation and discharge water did not show
significant improvement. Nevertheless, the concentration of lead in the water bodies
and the soil decreased. On the ather hand, since the quantity of irrigation water treated
by the temporary wetland converted from farmiand had been so small, water quality
in the water bodies was hardly noticed. Finally, when the crop rotation scheme was
used as a way to conserve water, plants were used to uptake heavy metal from the soil
of the farm land. As a result, the accumulation rate of heavy metal in the soil was
reduced. For example, the total monthly accumulation of heavy metals in the soil of
Hunai was reduced approximately 0.0025 mg/kg.

The results of this study demonstrate that system dynamic analysis is capable of
modeling various scenarios with complex management schemes. It was found that the
“deep-impounding irrigation” and “separation of irrigation and discharge” are
strategies that can significantly increase groundwater recharge and improve discharge
water quality, respectively.



