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Fig.2 Distribution of geological hazards in the study area
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Tab.2 Geological disaster distribution statistics table
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SR ) (10 24t -

km W i AR km-2)
HL % 261.7 1 1 0 0.76
JWALES  450.7 4 1 8 2.88
EJ1IEZ 632.2 4 2 13 3.01
ol 7 1108.9 5 2 20 2.43
RIRFES  222.7 8 3 5 7.18
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Fig.3 Slope unit extraction technology roadmap
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Tab.3 Index factor importance judgment scale
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Tab.4 Random consistency index (RI) value
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Tab.5 Index factor grading in the study area
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for the risk assessment index factor in the study area
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Fig.5 -1 Geological hazard risk assessment index factor layer in the study area
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Fig.5 -2 Geological hazard risk assessment index factor layer in the study area
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Tab.6 AHP discriminant matrix in the study area

SR, ¢ X2 X3 X4 X5 X6 X7 X8
X1 1 1/3 1 2 2 3 172 1/6
X2 3 1 3 3 2 5 3 1/4
X3 1 173 1 2 172 3 172 1/6
X4 12 13 12 1 1/3 2 174 1/8
X5 12 12 2 3 1 2 174 177
X6 13 /5 1/3 172 112 1 /5  1/9
X7 2 1/3 2 4 4 5 1 1/5
X8 6 4 6 8 7 9 5 1
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Tab.7 Index factor weight value in the study area

HF X1 X2 X3 X4 X5 X6 X7 X8
ME 0.07 0.14 0.06 0.04 0.10 0.03 0.14 0.42
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Tab.8 Contribution of the subordinate levels of each

index factor in the study area
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Fig.6 Geological hazard risk zoning map of the study area
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Tab.9 Frequency ratio for each danger zone in the

study area
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Fig.7 Geological hazard risk ROC curve in the study area
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Regional geological hazard risk assessment based on slope unit and
AHP - evidence weight coupling model

LI Qiang'**, MENG Minghui'*?, QIN Liang'*®, YANG Peizhang™",
LIAO Maoquan®’, JIANG Qingming””
(1. Sichuan Geological Environment Survey and Research Center, Chengdu Sichuan 610081 ,China ; 2. Sichuan Hua Di

Building Engineering Co. , Ltd. , Chengdu Sichuan 610081, China; 3. Sichuan Engineering Technology Research
Center of Geohazard Prevention, Chengdu Sichuan 610081, China)

Abstract ; Risk assessment is an important means of disaster prevention and mitigation in mountainous areas in the
southwestern China. However, most current evaluation systems use models of shallow level and with single indica-
tor. To address this problem, the authors in this paper proposed the AHP — evidence weight coupling model to
conduct risk issessment of geological hazard in Maerkang. ArcGIS hydrological analysis and human - computer in-
teraction were combined to optimize the division of slope units. The study area was divided into 5 695 slope units,
and 8 index factors were selected, including rainfall, stratigraphic lithology, slope gradient, slope aspect, dis-
tance from water system, distance from fault, and distance from road. AHP — evidence weight coupling model was
used to respectively solve the index factor weight value and the contribution of the subordinate intervals to geolog-
ical hazard events, and the geological hazard risk zoning map of the study area was obtained. The results show
that high — risk areas and extremely high — risk areas account for 14.96% and 8.46% of the total area respective-
ly, and these areas are mainly concentrated in residential areas on both sides of the water system. The AUC is
0.78, and the model evaluation accuracy is good. The research results could provide references for the risk as-
sessment of regional geological hazards and have guiding significance for the preliminary work of geological hazard
investigation in the southwestern mountainous areas.

Keywords : geological hazard ; risk assessment; AHP (analytic hierarchy process) ; evidence weight model ; slope
unit
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