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Fig.1 Location and terrain characteristics of the study area
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Fig.2 [Effect diagrams of water extraction by different method
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Fig.3 Detailed comparison chart of water extraction effects by different methods
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Tab.3 Comprehensive Accuracy Comparison of Four Water Extraction Methods
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Fig.4 Distribution of spatial changes in the inundation area of the Tuanzhouyuan region
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Flood Monitoring and Impact Assessment of the 2024 Dike Breach in the

Tuanzhouyuan Polder Using SAR Imagery

ZHANG Zhenchuan', LIU Junguo??, YAN Xinqging*, LIU Minghuan',
LUO Zhongkun', JIANG Liguang®

(1.School of Water Conservancy, North China University of Water Resources and Electric Power, Zhengzhou 450046,
China; 2.Henan Provincial Key Laboratory of Hydrosphere and Watershed Water Security, North China University of
Water Resources and Electric Power, Zhengzhou 450046, China; 3.Yellow River Research Institute, North China
University of Water Resourcesand Electric Power, Zhengzhou 450046, China; 4. Advanced Research Institute for
Digital-Twin Water Conservancy, North China University of Water Resources and Electric Power, Zhengzhou 450046,
China; 5.School of Environmental Science & Engineering, Southern University of Science and Technology,
Guangdong 518055, China)

Abstract: [Objective] This study aims to construct a subregion-adaptive water extraction model (SDWI-LU) for
Synthetic Aperture Radar (SAR) imagery that integrates prior knowledge of land use. This model addresses the
challenge of misclassifying semi-submerged croplands in agricultural polder areas, thereby providing robust technical
support for the accurate monitoring and damage assessment of flood disasters in similar regions. [Method] Taking
the 2024 Tuanzhouyuan dike breach as a case study, water bodies were extracted using a differentiated threshold
optimization strategy based on multi-temporal Sentinel-1 and Gaofen-3 (GF-3) SAR imagery alongside pre-disaster
land use data. Through a comparative analysis of extraction accuracy across multiple methods, and incorporating
time-series imagery and hydrological data, the spatio-temporal evolution patterns of the flood and the ensuing disaster
impacts were systematically analyzed. [ Results ] (1) The SDWI-LU method effectively mitigated the
misclassification of semi-submerged croplands, achieving a mean F1-score of 0.982, which demonstrates a significant
improvement in extraction accuracy over traditional global single-threshold methods. (2) The evolution of the dike
breach flood exhibited a three-stage characteristic: "progressive expansion—explosive diffusion—delayed recession."
Notably, the recession rate of the inundated area (1.87 km?/d) was substantially lower than its expansion rate (2.65
km?/d). (3) Croplands and construction lands constituted the primary affected land-use types, with over 80% (83%) of
croplands enduring continuous inundation for more than 10 days, resulting in severe agricultural losses. [ Conclusion]
The subregion-adaptive strategy, integrating prior land-use knowledge, effectively overcomes the accuracy bottleneck
associated with SAR-based water extraction in areas with complex surface cover, and objectively reveals the
spatio-temporal evolution mechanisms of abrupt dike breach floods. Future research could explore the automated
operationalization of this method and its integration with lightweight deep learning models, thereby enhancing the
intelligence and decision-making efficacy of flood emergency monitoring in agricultural polder areas.

Keywords: dike breach flood monitoring; SAR images; spatio-temporal analysis; Tuanzhouyuan Polder; water body

extraction
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