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Assessing the benefits of Nature-based Solutions with farmland
detention in You-Cai village under climate change by using
SOBEK simulation.
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Abstract

Due to ongoing global warming, changes in rainfall patterns have been observed.
In response to mitigating the impacts of climate change, Nature-based Solutions (NbS)
have been progressively developed internationally. In Taiwan, to reduce the risk of
disasters caused by extreme rainfall, the government has proposed the concept of
farmland detention. This involves utilizing raised field ridges or roads adjacent to
farmlands to use agricultural land as temporary water storage spaces, allowing the land

to absorb and retain floodwaters. This approach aims to minimize engineering measures
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while maintaining land productivity. This study focuses on the farmland detention
demonstration area in Youcai Village, Baozhong Township, Yunlin County. It employs
the rainfall change rate estimation from the RCP4.5 warming scenario in the IPCC Fifth
Assessment Report (ARS), published by the Taiwan Climate Change Information and
Adaptation Knowledge Platform (TCCIP). The study estimates the rainfall for different
return periods (10-year, 25-year, 50-year, and 100-year) from 2036 to 2065 in the study
area and inputs these estimates into the SOBEK model for flood simulation.

This study examines the benefits of Nature-based Solutions (NbS) brought by
farmland detention through economic benefits and flood mitigation benefits. The
economic benefits shows that, compared to traditional detention pond, farmland
detention can provide more flood storage space at the same cost. The SOBEK model
simulation results indicate that the flood mitigation benefits provided by farmland
detention help reduce residential flooding, with the best results observed under a 10-
year return period scenario.
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