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Abstract

In today’s society, global climate change has exerted increasingly severe impacts on human life and
the environment, particularly with the frequent occurrence of extreme weather events such as floods,
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which pose significant challenges to socio-economic development. Floods not only cause property dam-
age and casualties, but also have long-term effects on infrastructure, agricultural production, and the
ecological environment. Therefore, accurately assessing flood risks and implementing effective preven-
tion and response measures are of paramount importance. This paper analyzes the multi-factor influ-
ences on flood occurrence and establishes a flood risk assessment model based on methods such as
K-means clustering and Support Vector Machine (SVM). First, we identify key factors affecting flood oc-
currence through grey relational analysis and data mining techniques, quantifying and analyzing these
factors. Second, we apply the K-means clustering method to classify and evaluate floods of different
risk levels. Finally, using the Support Vector Machine (SVM) model, we predict the probability of flood
occurrence and assess the model’s predictive accuracy and stability.
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Figure 1. Clustering results of flood risk between the top 10 indicators and flood occurrence probability
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Figure 2. Clustering results of flood risk between the latter 10 indicators and flood occurrence probability
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Figure 3. Evaluation results of flood risk early warning between the top 10 indicators and flood occurrence probability
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Figure 4. Evaluation results of flood risk early warning between the latter 10 indicators and flood occurrence probability
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Figure 5. Output score distribution and error bar chart of the flood risk early warning evaluation model between indicators and flood

occurrence probability
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Figure 6. Output score distribution and error bar chart of the flood risk early warning evaluation model between indicators and flood

occurrence probability.
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Figure 7. Output score distribution and error bar chart of the flood risk early warning evaluation model between indicators and flood
occurrence probability after repeated runs
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Figure 8. Output score distribution and error bar chart of the flood risk early warning evaluation model between indicators and flood
occurrence probability after repeated runs
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Figure 9. Distribution diagram or error bar chart results of the flood risk early warning evaluation model output scores between indicators
and flood occurrence probability after running the model repeatedly for more than 5 times
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