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Model simulation and discussion on reducing paddy field water
demand under climate change
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Abstract

In Taiwan, due to the different climates in the Northern, Central, Southern and Eastern
region, there are different suitable transplanting dates for rice planting. For example, Yilan is in
late February, Taichung is in early February, Tainan is in early January, and Kaohsiung is in late
December. However, due to the influence of climate change and global warming, the length of
the seasons in Taiwan has also changed, and the change of seasons will also affect the growth
of rice and the appropriate planting time. The main cause of seasonal changes is the increase in
temperature caused by global warming. The increase in temperature will increase the water
demand for rice growth. If the water demand for growth is not properly assessed, the rice yield
may be affected due to water shortage. However, climate change not only causes the
temperature to rise, but also changes the pattern of rainfall. When the water demand of rice
increases due to the temperature rise, if the rainfall also shows a decreasing trend, it will also
affect the water supply pressure of rice. In the face of changes caused by climate change, the
way of rice cultivation can actually be changed. In addition to adjusting the planting period, the
planting method can also be changed to adapt to the impact of future climate change. In order
to understand the changes in rice crop water demand and irrigation water demand caused by
future climate change, this study developed a climate change rice irrigation water demand
assessment model-IrriWaterImpact in Python programming language, and estimated the rice
crop water demand with the Hamon evapotranspiration formula. Then, the effective rainfall is
estimated by the daily journal method, and then the irrigation water demand is estimated by
simulation. The climate change data is directly read by applying for the "ARS Statistical
Downscaling Daily Data API" service provided by the data service platform of the National
Disaster Prevention and Rescue Technology Center. The study area took Xinfeng Township,
Hsinchu as an example, and simulated different transplanting periods through IrriWaterImpact.
Then, under the influence of future climate change, what is the change of rice irrigation water
demand reflected in different transplanting periods, and then discuss the suitable planting period

of rice from the water demand.
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