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Study on Using Small Scale Meteorological Data for Irrigation Water

Consumption - a Case Study of Zhudongzhen Irrigation Area in
Hsinchu county
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Abstract

Zhudongzhen irrigation area in Hsinchu County was applied as a case study in this study.
The main crop grown in the irrigation area is double-period rice. The irrigation water source
is from Shangping Weir from Shangping Creek. Since the irrigation water source competes
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with other water sources, it is necessary to conduct research for the accurate amount of
irrigation water usage. In the past, for improvement of efficiency of agricultural water use,
widely deploying monitoring instruments in fields was expensive and difficult to promote on
a large scale. This study collects meteorological conditions such as temperature, wind speed,
sunshine, and rainfall through weather station deployed in the irrigation area. The CROPWAT
model developed by the Food and Agriculture Organization of the United Nations (FAO) was
used to calculate crop water requirements. The infiltration of different soil textures, leakage,
effective rainfall and water transmission losses were used to estimate irrigation water
consumption. First, the meteorological conditions collected by field weather station were used
to calculate the results from 2022 to 2023. The field irrigation water usage in the first period
was approximately 2,130mm and 2,660mm respectively; the field irrigation water usage in the
second period was approximately 2,558mm and 2,467mm respectively. After comparing with
the irrigation plan, rainfall has a greater impact on crop water requirement than other
meteorological conditions. Since rainfall is greatly affected by topography, small-region
meteorological conditions can be used to get the more accurate timing of irrigation and to
improve the efficiency of irrigation water distribution to achieve the purpose of effective
utilization of water resources.
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