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Abstract

Flash flood often occurs at small watershed, its forming condition is uncertain and multi-factorial. Con-
sidering the uncertainty of probability distribution and the incompleteness of disaster data at small wa-
tershed, a method of membership degree analysis based on information diffusion is proposed in this
study. Firstly, the risk indicators of flash flood are quantified, using normal information diffusion func-
tion, the original information matrix of risk indicators in study grid is established, and the control point
is calculated. Based on one-dimensional linear information distribution function, the membership de-
gree is calculated and the fuzzy relation matrix is established. Finally, case study of flash flood in re-
search grid is present, the membership degree of the risk indicators is calculated, which describe the
membership relationship of risk indicators and risk grades. Different from the membership function us-
ing empirical formulas, membership function using information diffusion presents a quantitative risk
assessment based on limited knowledge. Results show an increased scientific and robustness on mem-
bership degree, and contribute to risk assessment of flash flood disaster.
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Figure 1. Crisp set and fuzzy set
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Table 1. Risk grades of flash flood and risk indicators quantification
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Figure 2. The sketch of research area
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Figure 3. Three types of membership functions
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