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Fig.1 Geological hazards of Southeast Tibet, China
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Fig.2 Hierarchy diagram of assessment index system of geological hazard susceptibility
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Tab.2  Classification of assessment index factors and their related weight of evidence
&b A F G35 B3] it Bk /A Sy R/ % KER /A REAB/ % E 45 BUAE
s 106 882 42.13 1242 48.52 0.26
BT A ] e 46 695 18.40 391 15.27 -0.22
TRA e / 28 615 11.28 326 12.73 0.14
i SETE 57 716 22.75 344 13. 44 ~0.64
NI 13 808 5.44 257 10.04 0.67
<2000 6680 2.63 37 1.45 -0.62
2000 ~ 2200 16 827 6.63 132 5.16 -0.27
2200 ~ 2400 19 237 7.58 241 9.41 0.24
2400 ~ 2600 25 489 10.05 263 10.27 0.03
2600 ~ 2800 28 229 11.13 336 13.13 0.19
2800 ~ 3000 26 117 10.29 267 10.43 0.02
3000 ~ 3200 38 177 15.05 355 13.87 -0.10
. 3200 ~ 3400 g 37 106 14.63 411 16.05 0.11
3400 ~ 3600 18 930 7.46 192 7.50 0.01
(a-C) e
3600 ~ 3800 AE T 11 807 4.65 111 4.34 -0.07
3800 ~ 4000 8373 3.30 75 2.93 -0.12
4000 ~ 4200 6299 2.48 34 1.33 -0.64
4200 ~ 4400 4297 1.69 57 2.23 0.28
4400 ~ 4600 3273 1.29 30 1.17 -0.10
4600 ~ 4800 1734 0.68 15 0.59 -0.16
4800 ~ 5000 825 0.33 3 0.12 -1.03
=5000 316 0.12 1 0.04 -1.17
K EARL = S8R 700 G TR] A & A 09 ¢ 5 Bt /4 IR BB - AR LG = 3845 TR 2 —JCRAS TR/ 8 45 I 7 BT A7,
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Fig.7 Results of weight of evidence for assessment indicators: (a) relative elevation difference; (b) engineering rock group
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Tab.3 The best projection vector of the assessment index calculated by RAGA-PP and WOE-PP models

PN IR xR BE/ TR ORI BEWRW O BUR/  KEIHE EHEBW MW HEERA HE#EE Ot
%] #/m %/m (°) H4H  #HE/ge HE/m (a-C) H/m’ H/mm FE/m O EE/m HE/m FIH
RAGA-PP  0.414  0.082 0.086 0.130  0.101 0.400 0.088 0.579 0.061 0.237 0.276 0.251  0.293
WOE-PP  0.345  0.319 0.153 0.196 0.326 0.058 0.469 0.264 0.170 0.353 0.403 0.048 0.018
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Tab.4 Susceptibility assessment results of geological hazards in the study area

- by Kt X Vix1 A% kA& KE R REHRE/
5
X s b Ko i /% K/ b i /% (4~/km?)
AR I 0.175 ~0.973 35263 13.899 3 0.143 0.001
1% 1 0.973 ~1.366 51 059 20.124 16 0.765 0.001
IR - B
. B3 111 1.366 ~1.739 52 278 20.610 62 2.965 0.001
A
= v 1.739 ~2.068 65 912 25.979 293 14.012 0.004
W \% 2.068 ~2.888 49 204 19.392 1717 82.114 0.035
AR I 0.673 ~1.098 23 524 9.272 8 0.383 0.001
1% il 1.098 ~1.330 44 434 17.513 85 4.065 0.002
g SR o il 1.330 ~1.580 78 403 30.902 798 38.164 0.010
= v 1.580 ~1.838 63 658 25.090 626 29.938 0.010
W % 1.838 ~2.314 43 697 17.223 574 27.450 0.013
i A5 37373 UEHE BB R F 851k
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Fig.8 Susceptibility assessment result of geological hazards in the study area by two different models:

(a) projection pursuit model(PP); (b) weight of evidence — projection pursuit model ( WOE-PP)
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Tab.5 Accuracy test true positive and false positive

S PR T BRI 45 2R UERAN - B0 T2 B 45 3R

EF | S A5 &t 1EH J A5 &t

Xl 1153 637 1790 1434 356 1790

K 118991 132935 251926 46 552 205 374 251 926

A3 120 144 133572 253716 47 986 205 730 253 716
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Susceptibility Evaluation of Geological Hazards Based on Evidence
Weight-Projection Pursuit Model in Southeast Tibet, China

HAN Yongshun'?, SUN Xiangyan', LIU Tong®, CHEN Yongguo®

(1. School of Resource Environment and Safety, Hunan University of Science and Technology, Xiangtan 411201, Hunan China;
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Abstract; Southeast Tibet is a concentrated area of marine glaciers, a major engineering construction area and an
area prone to geological hazards in China. The susceptibility evaluation of plateau geological hazards is one of the
important technical bases and hot issues for hazards prevention and mitigation in this area. In this paper,
considering the impact of climate change and glacier snow activities on the formation and development of geological
hazards in alpine mountainous areas, two characteristic factors such as the accumulated temperature and the glacier
snow melting amount were introduced, and the distance adjustment meteorological interpolation method and the
generalized model of glacier snow ablation amount were proposed respectively. Then, thirteen factors were selected
from the aspects of hazard-developing environment, dynamic conditions and human disturbance, and the
susceptibility evaluation index system of geological hazards in Southeast Tibet was established. Finally, the
evidence weight-projection pursuit model was constructed to realize the susceptibility evaluation calculation,
classification zoning and accuracy verification of geological hazards in study area. The results show that; (1)
Accumulated temperature and glacier snow melting amount had a significant impact on the susceptibility of
geological hazards in alpine mountainous areas, with the optimal vector values of 0. 088 and 0.579. (2) The
proposed temperature interpolation model based on the distance adjustment method was better than the average
method and the linear interpolation method for temperature prediction, which can effectively solve the problems of
missing meteorological data and amplification of interpolation values. (3) Most of the study areas were located in
moderate and above geo-hazard susceptibility zones, accounting for 65.98% of the total area, the extremely high-
susceptibility zones were concentrated within the area of 2 km on both sides of the deep active faults and the main
stream systems, the high-susceptibility zones were concentrated in the approximate ring-shape area of 2 ~5 km on
both sides of the main stream system and the moderate-susceptibility zones were mainly distributed in the area of
5 ~10 km on both sides of the canyon and the main stream system as well as the tributaries of large rivers. (4) The
established evidence weight-projection pursuit model could better realize the susceptibility evaluation of geological
hazards in the study area, and its success rate curve test value reached 0. 884, which was of good practicability.
The research results enrich the theory and method of regional geological disaster susceptibility evaluation, and

provide reference for objective and rapid evaluation of geological disaster susceptibility in Southeast Tibet.

Key words: geological disaster; susceptibility evaluation; index system; evidence weight-projection pursuit model;

Southeast Tibet



