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Using water resource hazard index to explore the impact of climate

change on irrigation water storage of shallow root crops - a case study
in Hsinchu, Taiwan
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Abstract

Shallow root crops refer to crops whose roots are mainly distributed in the soil surface,
usually within 30 cm. Since the roots cannot penetrate deep into the soil to obtain water, they
are usually more susceptible to drought. Common shallow root vegetables include leafy
vegetables such as spinach, Chinese cabbage, lettuce, and some root vegetables such as
potatoes. These crops are generally irrigated with reservoirs as irrigation water source
regulation functions to meet the needs of shallow root crops that often require multiple
irrigations per day. This study takes the Hsinchu area in Taiwan as an example, and uses

-165 -



water resource hazard indicators to estimate the change rate of the annual average number of
consecutive days without rainfall, and explores the impact of climate change on water storage
in the future. First, the number of consecutive days without rainfall in the past 10 years from
2016 to 2024 was counted. According to the statistical results, there will be more than 5
consecutive days without rainfall for 5 to 10 days every year, and 11 to 15 consecutive days
without rainfall occurred in 6 years in the past 10 years; 16 to 20 consecutive days without
rainfall occurred in 3 years; and more than 21 consecutive days without rainfall occurred in
the past 2 years. Combined with the estimated rate of change of the annual average number of
consecutive days without rainfall, in terms of the median, the three scenarios of RCPA4.5,
RCP8.5 and GWL2.0 increased by 4.78%, 7.43% and 11.71% respectively. If the more severe
GWL2.0 scenario is taken, there is a 5% chance of reaching 45.95%.

Keywords: agricultural water resources, crop water requirement, consecutive days without
rainfall
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