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Fig. 1 Digital elevation model and debris-flow distribution

of the Hengduan Mountains region
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Tab. 1 Characteristics of the six sub-regions of Hengduan Mountains region
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Fig.2 Sub-regions and debris flow events in Hengduan Mountains region (a. Six kinds of sub-regions classified with the climate,
geology and landform types and the debris flow events; b. Spatial distribution of debris flow events with 25 kmx25 km grids)
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Tab. 2 Data sources in this study
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Fig. 3 q value of spatial differentiation interpretation of debris flow catchments detected by geographical detector
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Fig. 4 Histogram of debris-flow catchments with topographic wetness index of the Hengduan Mountains region
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Fig. 5 Histogram of debris-flow catchments with relative elevation of the Hengduan Mountains region
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Fig. 6 Histogram of debris-flow catchments with soil thickness of the Hengduan Mountains region
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Fig. 7 The normalized total number of debris-flow disasters, the average annual precipitation in the disaster grid and the
number of days with daily precipitation > 10 mm, 25 mm and 50 mm
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Fig. 8 Grey correlation degree between average annual precipitation and daily precipitation over 10, 25 and 50mm in the
grid of Hengduan Mountain disaster and the total number of disasters in (a) the whole Hengduan Mountains region and
(b-f) the first to the fifth sub-regions
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Fig. 9 Frequency of debris-flow occurrence in different sub-regions of the Hengduan Mountain region
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Spatial pattern of debris-flow catchments and the rainfall amount
of triggering debris flows in the Hengduan Mountains region

HU Kaiheng"?, WEI Li"*®, LIU Shuang"’, LI Xiuzhen"*
(1. Key Laboratory of Mountain Hazards and Earth Surface Process, CAS, Chengdu 610041, China; 2. Institute
of Mountain Hazards and Environment, CAS, Chengdu 610041, China; 3. University of Chinese Academy of
Sciences, Beijing 100049, China)

Abstract: Environmental factors determine the spatial and temporal distribution of debris
flows. Understanding the relationship between debris flows and their effective factors is
important for debris flows risk assessment at regional scale. In this paper, geographic detectors
and gray correlation analysis are used to explore the relationship between 11 influencing
factors, including precipitation, climate, landforms, geology, land cover type, soil thickness and
topographic wetness, and the spatial distribution of debris flows-prone catchments, as well as
the spatial and temporal correlation between precipitation and debris flows disasters in the
Hengduan Mountains region. The results show that the topographic wetness index is the most
dominant factor controlling the spatial distribution of the catchments, followed by topographic
relief and soil thickness. Temporal correlation between debris flows disasters and precipitation
characteristics has large regional heterogeneity. The rainfall characteristics of debris flows
disaster events in different regions exhibit significant difference. The frequency of debris flows
with rainfall, topographic wetness, topographic relief and soil thickness in the Hengduan
Mountains region varies significantly in different zones, which indicates that not only the
rainfall but also the other factors controlling the spatial pattern of debris flows should be
reflected in debris flows early warning model in the region.

Keywords: debris flows disaster; environmental factors; rainfall characteristics; geographical
detectors; grey relational analysis



