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Method for water area extraction of Beijiang River floods based on GF-3 images and its application//FENG
Youbin'*, HE Yingqing'>, PAN Hongzhou'” (1. Key Laboratory of the Pearl River Estuary Regulation and Protection of
Ministry of Water Resources, Guangzhou 510611, China; 2. Pearl River Water Resources Research Institute, Pearl River
Water Resources Commission, Guangzhou 510611, China)

Abstract: By using GF-3 synthetic aperture radar images, the physical mechanisms and statistical characteristics of dual-
polarization backscatter signals across various land cover types (water bodies, mountains, buildings, etc. ) were analyzed.
A water area extraction method based on the minimum backscatter coefficient was proposed, and the auxiliary optimization
effects of DEM and image texture features were investigated. During the No. 2 floods of the Beijiang River in 2022 and
2024, the inundation extents of the two floods were successfully extracted using the method through comparison and
verification with optical images. Results indicate that the riverside farmland and villages of Dazhan Town in Yingde City at
the confluence of the Beijiang and Wengjiang rivers, Qinggiao Town in Qingcheng section of the Pajiang River, and
Longtang Town in Qingcheng section of the Dayan River were severely affected by floods. The flood inundation extent in
2022 was larger. Specifically, Dazhan Town in Yingde section of the Beijiang River and Qinggiao Town in Qingcheng
section of the Pajiang River suffered severe damage in 2022, while Dazhan Town in Yingde section of the Beijiang River
and Zhangbei Town in Yingde section of the Lianjing River were significantly impacted in 2024.

Key words: floods of the Beijiang River; extraction of flooded area; GF-3; synthetic aperture radar images ; remote sensing
monitoring of floods
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Fig.1 Sketch of research area image coverage
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Table 1 GF-3 SAR imaging parameters during

flood periods

FF5 TR AR 8] RO/ () RLER/(°)
1 2022-06-19T17:58 112. 876 24.598
2 2022-06-19T17:58 113. 167 23. 608
3 2022-06-23T18:32 113. 698 24. 696
4 2022-06-23T18:32 113.907 23.697
5 2024-04-20T18:31 113. 652 24.713
6 2024-04-20T18:31 113. 864 23.715
7 2024-04-21T18:02 112.950 25.037
8 2024-04-21T18:02 113.233 24.036
9 2024-04-23T06: 15 113.101 23. 666

10 2024-04-23T06: 15 113.274 24.598
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SAR images with different polarization modes
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Fig.3 Histograms of water body, mountain, and building samples in different polarization combination images
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Table 2 Ratios of water bodies merged into mountain and
building samples in different polarization combinations
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Fig.5 Satellite images and DEM auxiliary information of two typical water bodies
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Fig. 6 Incorrect land cover types in GF-3 SAR image water area extraction
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Fig.7 Comparison of water areas extracted from GF-3 SAR and optical images
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Table 3 Comparison of water area extraction accuracy

and processing time of single image using different methods
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Fig.9 Inundation extent and main inundation areas of
No. 2 flood of the Beijiang River in 2022
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Fig. 10 Typical areas of inundation extent variation during No. 2 flood of the Beijiang River in 2022
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Fig. 11 Inundation extent and main inundation areas of
No. 2 flood of the Beijiang River in 2024
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