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Multi-scale ecological risk assessment and risk management of landslide disasters :

a case study of Wanzhou-Wushan section in the Three Gorges Reservoir area
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Abstract: The multi-scale comprehensive analysis of ecological risk assessment is of great significance to environmental
management and risk-based decision making. This study takes key monitoring counties with frequent landslides in the Three
Gorges Reservoir area as examples. Based on the three-dimensional model of “Hazard-Vulnerability-Damage” , the random
forest model was applied to evaluate the landslide hazard, the landscape pattern index was selected to characterize the
ecological vulnerability, and the habitat quality was used to calculate the potential ecological damage. We carried out the
ecological risk assessment of landslide disasters under the grid, administrative, and sub-watershed scales, and proposed risk

management measures suitable for each scale. The results indicate that areas with higher ecological risk levels were
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concentrated along the banks of the Yangtze River at any scale, since the construction of the Three Gorges Reservoir area
had a greater impact on the ecological risk of landslides in the study area. The risk distribution results of each two scales
were comparable to a certain extent, while certain differences existed in the results of the overlay of three scales. The
evaluation result of the sub-watershed scale was preferable than the other two scales under the premise of ensuring the
integrity of the ecological structure, and was more suitable for the Three Gorges Reservoir area. The eastern part of the study
area had a relatively homogeneous type of risk prevention, while the western part had a variety of types of risk prevention,
which required refined management. This study adds a multi-scale comprehensive assessment example, and lays a
theoretical and practical basis for future research on ecological risk assessment of landslides in the entire Three Gorges

Reservoir area.

Key Words: ecological risk of landslide disasters; multi-scale assessment; ecological vulnerability; risk management; the

Three Gorges Reservoir area
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Fig.1 Location of the study area, historical landslide distribution and research scale division map
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Table 1 Data and data source
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Fig.2 Research flow chart of multi-scale ecological risk assessment and risk management of landslide disasters
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Fig.3 Ecological risk assessment factors and result of landslide disaster under grid scale

DIFZE X T 3B 131 A ST AT BORUBE RS DA (T 1) o FRIEL 43RBT AR5 DX Bk 3 -4
BRI AR A AR T VTN S B, ARG AE B P DX 3 DU 46 w43 A - AF 5 DX PG 38 B v 30 5 st 25 M 355 e
T FFT K AR i DX A0 250 55 X, - g R 559 DX A 05 5 W e A S v - 1) DX I B v 4y
AT FERIFSE DX AR A5 271 AR Ll A B A3 PRl A 9 DX PG 3 i 2 2 A 2 3 il A1 s e, AR S
RS PEA &5 3R WIS XA 20 b [X R AR IR X, HL =20 A TR X VA P 3 S AR L & 4, A 4%
DR Hh 28 - e - A e DX B A TRV IR TR 2R £ 4,

T [E AL B IR A B B EH 0 (hitp ./ www. resde. en/) I 8% /AR 2 = R o/ R W INY -3
(85 AN MR NBAE . &S R, FIIBURE T, AR50 D0 3 -8 s A B X4 A VLW i,
ARS8 DX DU 46 Hh 43 A AR5 DX P8 38 B v g 0 5 PR 9 XA 40 e X A9 - v 5 s 5 X, g -0 v G 9 IX 0 A
FEEAP AT TR VR A A % P 1) AR T R I 5 B DX P S R b DX T A 2 R IR AR X 8, A
5 IR P 5 - - 1 IX ek 2 A T VT
3.2 Z R I T F A AR T L

AN TRY IR (18 8 3 DA 2 A8 e LTI ARUBIT 7 AR A AS [ (R TV o RUPE | AR RUIG: X 3] 2 e XU IXC, XL
W6 T B LR (R 6) LA 25 XU 5 0 A v 114 DX ) g K VT 1 R T, 3R IR AR IR 521X A 26 UGS 495 4 2
SRR IX TRER AR, MR TR B R TR B R B 9 X I A S KU S AR Y 2.01
2.14F0 213, ¥9J8 T XU X 18], B fin oA 45 )R XU PEA 45 51 (36 3) , S5 SRR W, G fa R B ) RE | A
ARG DX 281 4 v RIS X S, 285 T B2 T/, I XU X ok o 85 T AR i 22 5 [ SE A% D9 45 - R A7 B
SR E AR S4TSR R R 45.31% 40.70% F1 42.14% | 1 R IXURR: 4347 405 5 B A

http ; //www.ecologica.cn



43 %

&t
B
=

4600 25

W ek A st

AR AT

WE TS T AR [ b I R

B4 THRETHEEREESKETNEFRARESR

Fig.4 Ecological risk assessment factors and result of landslide disaster under administrative scale
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Fig.5 Ecological risk assessment factors and result of landslide disaster under sub-watershed scale
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