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Feasibility Investigation and Evaluation of Applying River Water and

Regional Drainage to Support Agricultural Irrigation During Water
Shortage for Drought Relief - A Case Study in Taoyuan City
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Abstract

Taoyuan City is a municipality with developed and diversified industries. Stable water
resources are critical and important to the development and operation of its industries.
Affected by Taiwan's topography and climate, the available water resources vary greatly
between wet and dry periods. Although the Shihmen Reservoir provides public water and part
of agricultural irrigation water in the Taoyuan area; however, the impact of climate change has
aggravated the occurrence of drought events. For example, the severe drought event that
occurred from the second half of 2020 to the first half of 2021 had a huge impact on Taoyuan
City's agricultural production. In order to reduce the impact of drought and water shortage
events on various industries in Taoyuan City, and based on the experience of drought relief
over the years, this study takes Taoyuan City as the research scope and evaluates the use of
"unconventional water resources" as agricultural irrigation support during drought and water
shortages. "Unconventional water resources" in this study refers to the base flow of 7 regional
drainage areas under central jurisdiction, 9 rivers under municipal jurisdiction, and 182
regional drainage areas under municipal jurisdiction in Taoyuan City. In view of this, this
study collects graphical data on the distribution of irrigation systems and surface drainage in
Taoyuan City. This study uses GIS software to preliminarily analyze rivers and regional
drainage sites under municipal jurisdiction that have the potential to support agricultural
irrigation water. Taking (1) the investigation of two water supply irrigation methods such as
transporting water by gravity and pumping water by power, and (2) potential base flow and
water quality detection and evaluation as the focus of advanced investigations, this study also
analyzes the benefit scope and benefit assessment of each potential water supply site in
supporting agricultural irrigation water under different water shortage rates (10~50%). After
analysis of the optimization process, the results of this study show a total of 26 suitable
potential water supply sites in 7 watersheds in Taoyuan City. The potential benefit scope
covers the 9 workstation irrigation areas of the Shihmen Management Office and Taoyuan
Management Office, Irrigation Agency, Ministry of Agriculture. This study finally selected 8
sites with high water supply potential for drought relief water project planning. Four of them,

including Huanggian Creek, Xinjie Creek, Laojie Creek, and Qia Creek, were all sites where
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drought relief pumps were installed in 2021. During the drought and water shortage in the first
half of this year, relevant units also used the Xinjie Creek and Laojie Creek sites selected in
this study to support irrigation by pumping creek water. This study focuses on the applications
of unconventional water use-regional drainage as transitional irrigation water during drought
and water shortages to solve farmers' problems, and proposes that a complete census operation
model should be conducted in advance. This will help shorten the decision-making time when
urgently seeking other alternative water sources in the face of drought events. The method in

this study can be provided to other counties and cities as references for drought relief.

Keywords: Unconventional Water Resource, Regional Water Resources Allocation,
Drought Relief, Water Shortage
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