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Abstract: Mountain torrents are one of the most dangerous weather-related natural disasters in the world. As the
direct driving force and inducing factor of mountain torrent disasters, rainfall can be used as an indispensable in-
dex in the hazard analysis of flash flood. In different study areas, the rainfall with different return periods and du-
rations may affect mountain torrent disasters differently and would be therefore selected disparately for the haz-
ard analysis. However, there is little quantitative research on the principles of rainfall index selection in the previ-
ous literatures. Based on the small watershed map (1:50,000 scale), the rainstorm atlas and the spatial distribu-
tion of mountain torrent disasters, this paper focused on the small watersheds in Wuyuan County in Jangxi Prov-
ince and used GIS (Geographic Information System), Correlational Analysis, Spatial Cluster and Geographical
Detector to obtain the rainfall indices which had great impact on the mountain torrent disasters of the small wa-
tersheds. The selected rainfall indices will take part in the hazard analysis of mountain torrent disasters in the
study area. The conclusion is drawn as follows: (1) Seven uncorrelated rainfall indices have been obtained from
the original 24 rainfall indices by the correlational analysis method. This means that in order to avoid the infor-
mation overlap, we need to analyze the correlation between pairs of the rainfall indices before the hazard analy-
sis of mountain torrent disaster. (2) By using the Optimized Hot Spot Analysis tool based on Local Getis-Ord
Gi* Algorithm to get the estimated hazard values of the mountain torrent disasters of small watersheds, the calcu-
lation results are in line with the spatial distribution of mountain torrent disasters in this study area. (3)It’s better
to introduce geographical detector to quantify the relevance between rainfall indices and mountain torrent disas-
ters of small watersheds. Through the comprehensive analysis, the final rainfall factors, which cause mountain
torrent disasters of the small watersheds with a great probability, will be derived and will participate in the haz-
ard analysis of flash flood. The finally selected rainfall factors of small watersheds in Wuyuan County are the
maximum rainfall with 100-year return period and 6-hour duration and the maximum rainfall with 100-year re-
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turn period and 24-hour duration. The technical method in this paper possesses an important reference value and
guidance to the quantitative selection of rainfall indices in the hazard analysis of flash flood of small watersheds.
Key words: GIS; rainfall index; correlational analysis; spatial cluster; geographical detector
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Fig. 3 Spatial distributions of the preliminarily screened rainfall indices of small watersheds in Wuyuan County
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Fig. 4 Spatial distribution of the hazard of mountain torrent disaster in Wuyuan County
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Tab. 4 Detected result of the preliminarily screened rainfall indices
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Fig. 5 Scatter plots and linear fits of rainfall indices and estimated hazard value of small watersheds in Wuyuan County
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