BRP RS2 R FEIFFF-NE 4P %56
Resilience-Oriented Assessment of Farmland Flood Storage Spaces: A Case
Study of Yunlin, Taiwan
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Abstract

In response to the increasing flood risks caused by extreme climate events,
establishing adaptive and resilient disaster prevention systems has become a critical
issue in current water resources planning. Among various strategies, the effective
allocation and potential assessment of flood storage spaces are key steps in enhancing
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regional flood mitigation capacity. However, traditional flood detention facilities often
require large-scale excavation, high construction costs, and face significant challenges
in land acquisition. Therefore, utilizing farmlands as flexible flood storage spaces has
emerged as a novel strategy, given their ability to temporarily store rainwater and
reduce surface runoff. By operating drainage gates during heavy rainfall or typhoon
events, farmlands can be temporarily used as flood detention areas to effectively reduce
peak flows and mitigate downstream flood risks. Once floodwaters recede, farmlands
can resume agricultural production, demonstrating the dual functionality of disaster
mitigation and agricultural use, and showcasing the potential for resilient land
utilization.

To evaluate the suitability of farmlands as flood storage spaces, this study
establishes a comprehensive assessment framework that incorporates sub-criteria such
as crop flood tolerance, fallow status, flood potential of adjacent areas, and flood
storage demands, as well as future land use plans. Using Geographic Information
System (GIS) analysis combined with expert questionnaires and the Analytic Hierarchy
Process (AHP), spatial analysis and classification were conducted to identify farmlands
with high potential for inclusion in flood storage planning based on topography,
hydrology, and land use conditions. Furthermore, the study considers major regional
crops, including rice, corn, and sugarcane, to analyze the overlap between their flood
tolerance periods and flood seasons, as well as the impacts of flooding during different
crop growth stages, providing a scientific basis for farmland site selection and disaster
mitigation planning.

Through the screening mechanism, nine priority areas with high potential for
implementation were identified in the Yunlin region. To further evaluate the flood
storage benefits of farmlands, a flood simulation analysis was conducted using the
Shuihu Drainage Basin as a case study. The results indicate that the potential farmlands
can provide approximately 800,000 cubic meters of flood storage capacity, with an
average detention depth of 0.60 meters, effectively reducing flood risks in downstream
communities such as Caicuo and Suishuiwei.
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