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SENSITIVITY ZONING OF RAINFALL-INDUCED LANDSLIDE HAZARD IN
XUEFENG MOUNTAIN AREA
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Abstract: The Xuefeng Mountain area in Hunan Province is one of the regions seriously suffering from the rainfall-
induced landslide disasters, which have a severe impact on social and economic development and cause heavy damage
to people’s lives and property. Five key geological factors including slope aspect, elevation, engineering rock
assemblage, slope type and gradient that affect landslide are selected to solve the problem of ranking assignment of each
factor index and weight of factor superposition in evaluation through the combination of certainty factor (CF) and
analytic hierarchy process (AHP). Based on the given factor weights, the weights and assignments are multiplied and
then added to calculate the comprehensive sensitivity values of rainfall-induced landslide in the study area. The
sensitive areas are then divided according to the sensitivity indexes.
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Fig. 1 Contour map of average annual rainfall in Xuefeng Mountain area from 2007 to 2017
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Fig. 2 Division of engineering rock assemblages in Xuefeng Mountain area
1— A FRZ (loose accumulative formation); 2—WEJB A 5% (clastic rock formation); 3—HRIREL A% (carbonate rock formation); 4—F3% & ik

(magmatic rock formation); 5—7Ffi# i (metamorphic rock formation)
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Table 1 Characteristic statistics of rainfall-induced
landslides in the study area
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Table 2 CF values and grading assignments for
engineering rock assemblages
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AR 1300.78 0.011708 0.00000900075 0.619920696 3

AR ETE 6492.8  0.222536 0.00003427427 0.309083753 5
B A arE  5615.01 0.133502 0.00002377591 0.003996062 4
BRIREL A 2751.23 0.015337 0.00000557460 0.764599318 2

ABOERE 1705 0 0 -1 1
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Table 3 CF values and grading assignments of elevation

TrE
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<100  133.3989  0.004064 0.00003046501 0.22269064 5

100-200 2634.8 0.158269  0.00006006869 0.605783978 6

200-400 6589.593  0.136548 0.00002072176 -0.124961523 3

400-800 5681.777  0.062585 0.00001101503 -0.53486183 2

800-1200 940.8555  0.021617 0.00002297589 -0.029771673 4

>1200  196.4493 0 0 -1 1
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Table 5 CF values and grading assignments of slope types
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Table 6 CF values and grading assignments of slope aspect
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Table 7 Judgment matrixes and weights of each factor

SRR A, A, As A, As A
A, 1 2 1 1/2 1/2 0.158
A, 12 1 112 1/3 1/3 0.089
As 1 2 1 1/2 1/2 0.157
A, 2 3 2 1 1 0.298
As 2 3 2 1 1 0.298
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Fig. 3 Overlying map of sensitivity assessment zoning and disaster in Xuefeng Mountain area

1—= X (high sensitive area); 2—HUHIX (moderate sensitive area); 3—fIKHHUIX (low sensitive area); 4—1F3 %K F 1 (landslide hazard site )
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Table 8 Landslide sensitivity zoning in

Xuefeng Mountain area
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