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Flood inundation analysis based on multi-source data fusion//Zhang Nianqiang'*, Li Na'?, Yu Qian'"*, Wang Jing'~
(1. Technology Innovation Center for Flood and Drought Prevention and Disaster Reduction, Ministry of Water Resources;
2. Institute on Flood & Drought Disaster Prevention and Reduction, China Institute of Water Resources and Hydropower
Research)

Abstract: To address the issues of incomplete coverage, limited accuracy, and insufficient timeliness of single data sources
in flood inundation analysis, a flood inundation analysis method based on multi-source data fusion is proposed by using the
weight of evidence method to fuse heterogeneous data such as flood simulation, remote sensing monitoring, and social
investigation. The joint state evidence of “water depth X remote sensing” is adopted to avoid duplicate weighting. The
verification results of the example in the Langouwa flood storage and detention area of the Haihe River Basin show that when
the submergence probability threshold is 85%, the recall rate of the proposed method in this paper is 8. 2% and 5. 0%
higher than that of single remote sensing monitoring and flood simulation, the F1 score is 4. 2% and 2. 8% higher, the
accuracy is 3. 4% and 2. 3% higher, and the missed reporting area is reduced by 5% to 8%. Comparing the flood

inundation range based on the method proposed in this article with 192 field survey points, all 179 inundation points except

for boundary points fall within the inundation area, with a consistency of 100%.

Key words: multi-source data fusion; flood disaster; inundation analysis; weight of evidence method; the Haihe River
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Fig. 1 Distribution of flood diversion and discharge outlets

in Langouwa flood storage and detention area
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Fig.2 Flood hydrographs at typical stations on the
Baigou River and the Nanjuma River
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Table 1 Evidence weights of 10 levels under direct

superposition fusion form
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Fig.4 Comparison of performance indicators under two fusion forms
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Table 3 Performance indicators based on three submergence probability thresholds under different fusion forms

AAE AR/ % TP/km? FP/km? FN/km? TN/km? K% VAN S F1 /3% HET R
85 224.92 7.92 44.25 245.96 0. 966 0. 836 0. 896 0. 900
HEEEM 90 202. 38 4.53 66.79 249. 35 0.978 0.752 0. 850 0. 864
95 192. 89 4.21 76.28 249. 67 0.979 0.717 0. 827 0. 846
85 224.85 7.91 44.32 245.96 0. 966 0. 836 0. 896 0. 900
BRAIRE 90 208. 60 5.23 60. 57 248. 65 0.976 0.776 0. 865 0.875
95 202. 03 4.48 67.14 249. 40 0.978 0.752 0. 850 0. 864
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Fig.7 Analysis results of flood development process based

on joint state fusion of multi-source data
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