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Fig.1 Location and terrain characteristics of study area
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Fig.2 Water extraction results using different methods
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Fig.3 Detailed comparison of water extraction results using different methods
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Tab.3 Comprehensive accuracy comparison of four water extraction methods
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Fig.4 Spatial variation of flood inundation extent in Tuanzhouyuan Polder
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Fig.5 Water level and discharge at Chenglingji Hydrological Station
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Inundation Monitoring and Disaster Analysis of 2024 Tuanzhouyuan
Dike Breach Based on SAR Imagery
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(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 Resources
and 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, Shenzhen 518055, China)

Abstract; [ Objective] To address the insufficient accuracy of SAR extraction caused by similar backscattering characteristics
between semi-submerged cropland and water bodies in agricultural polder areas, this study integrates prior land-use knowledge
to achieve accurate inundation monitoring and disaster analysis of the 2024 Tuanzhouyuan dike-breach flood. [ Method ] Tak-
ing the 2024 Tuanzhouyuan dike breach event as an example, a partition-adaptive water extraction model for SAR imagery in-
tegrating prior land-use knowledge (SDWI-LU) was constructed based on multi-temporal Sentinel-1 and GF-3 SAR images
and pre-disaster land-use data. Water bodies were extracted using a differentiated threshold optimization strategy, and the
model effectiveness was verified by comparing water extraction accuracy among multiple methods. Time-series imagery and
hydrological data were then combined to systematically analyze spatiotemporal evolution patterns of the flood and disaster im-
pacts. [Results] (1) The SDWI-LU partition-adaptive threshold method effectively suppressed misclassification of semi-sub-
merged cropland, with a mean F1 score of 0. 982, and its extraction accuracy was significantly better than the traditional sin-
gle-threshold methods. (2) The dike-breach flood evolution showed three stages: gradual expansion, explosive diffusion, and
delayed recession. The recession rate of inundation area during the drainage stage (1. 87 km’/d) was far lower than the daily
increase during the explosive diffusion stage after the breach (40. 15 km®/d) and was also markedly slower than the gradual
expansion rate during the continuous water-level rise stage before the breach. (3) Cropland and construction land were the
main affected land-use types. Approximately 83% of cropland was continuously inundated for more than 10 days, resulting in
severe agricultural losses. [ Conclusions]The partition-adaptive strategy integrating prior land-use knowledge effectively over-
comes the accuracy bottleneck of SAR water extraction under complex surface cover and objectively reveals the spatiotemporal
evolution of sudden dike-breach floods. Future research can further explore automated operation of this method and combine it
with lightweight deep learning models to improve the intelligence level and decision-making efficiency of emergency flood mo-
nitoring in agricultural polder areas.

Keywords: dike-breach flood monitoring; SAR imagery; spatiotemporal analysis; Tuanzhouyuan; water body extraction

(445 :BRigiE)



