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Fig.2 Mountain torrent disaster hazard analysis index system
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Fig

.5

Values of C for different classification level of the ten factors: (a) thickness of soil; (b) slope;

(¢) topographic relief; (d) soil type; (e) land use type; (f) maximum 24-hour 100-year recurrence rainfall;

(g) annual average rainfall; (h) distance from rivers; (i) maximum 6-hour 100-year recurrence rainfall; (j) NDVIL
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Tab.2  Outputs of logistic regression analysis

[a] )5 35 B SE Wald df Sig
100 4% — 3 fit & 6 h [ 4k -1.128 0.283 15.848 1 0. 000
100 4F— 8 5 K 24 h [ & 1.235 0.266 21.51 1 0.000
22 A AR B [T -0.646 0.232 7.771 1 0.005
bl pr 0.482 0.107 20.171 1 0. 000
i 2 AR 0.885 0.100 78. 44 1 0.000
NDVI 0.380 0.124 9.417 1 0.002
+ 8 )5 0.715 0.285 6.309 1 0.012
+ HE 4 0.310 0. 105 8.802 1 0.003
+ R 2T 1.067 0.083 164.343 1 0.000
K A B B 0.442 0.145 9.229 1 0.002
W -0.134 0.056 5.768 1 0.016

TE B A H L, Rm 25 T WAL  SE AR 22 s Wald Sy TURTER 5 (B sdf S Bl L s Sig ol 1
3 ZMEFEMBEXREBER
Tab.3  Correlation matrix of ten factors

HF X, X, X, X, X, X, X, Xq X, X
X, 1
X, 0.410 1
X, 0.555 0.439 1
X, 0.642 0. 440 0.830 1
X 0.027 0.260 0.009 0.032 1
Xe 0.227 0.442 0.283 0.279 0.154 1
X, 0.252 0.572 0.302 0.286 0.272 0. 668 1
X 0.222 0.491 0.214 0.237 0.209 0.487 0.638 1
X, 0.268 0. 440 0.299 0.312 0.206 0. 400 0.489 0.423 1
X 0.216 0.252 0.239 0.248 0.082 0.144 0.169 0.113 0.172 1

TE X, FRZAFER RN X, 28 NDVLX; £R 100 4F— Bk 6 h BEi &t X, /R 100 4F— ik 24 h BT i X RO BRI B X,
FORYE X FOR MR RIE Xy HoR LA AL X FoR R HERAL X, FOR LIRJRE
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Fig. 6 Results of risk assessment and distribution of checkpoints
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Tab.4 Results of verification of hazard zoning

) [IGESA 1Lt g %
FE R X e P B S, G, R,
WAL T )  80952.789 21 0.631 0.067  0.106
flR(I) 18265.207 23 0.142 0.073  0.521
(I 5746.260 17 0.045 0.054  1.200
m(IV) 7634.477 46 0.059 0.147  2.492
B (V) 15758.495 206 0.123 0.658  5.350

TS, 27 1 R SE I DX Y T B AT 5 DX T B 0 L5 G R R T
A § R I DX B8 TIE A A B B E AR A BB 4 ISR RN 6L,
S M
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Fig.7 ROC curves of training samples and verification samples
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Risk Assessment of Mountain Torrent Disasters

in Fujian Province, China

XIONG Junnan'?,CAO Yifan' ,CHENG Weiming’ ,GUO Liang’*, YANG Yinghui'

(1. School of Civil Engineering and Architecture, Southwest Petroleum University, Chengdu 610500, China;
2. State Key Laboratory of Resources and Environmental Information System , Institute of Geographic and Natural Research, Chinese Academy
of Sciences, Beijing 100101, China; 3. China Institute of Water Resources and Hydropower, Beijing 100038, China;
4. Research Center on Flood & Drought Disaster Reduction of the Ministry of Water Resources, Beijing 100038, China;)

Abstract; Fujian Province is prone to mountain torrent disaster, and the losses caused by mountain torrents is very
serious in recent year. Assessment on the risk of mountain torrent disaster has great significance for disaster
prevention and reduction. Based on the temporal and spatial distribution characteristics of mountain torrent disasters
in Fujian Province, in this research it selected 10 kinds of influencing factors such as annual average rainfall,

slope, NDVI, soil type and land use type to construct risk model from the perspective of disaster-causing factors as
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well as disaster-prone environment. The CF model and Logistic regression model were used to determine the weight
of each factor and its classification level, and Pearson correlation coefficient method was used to test the
independency between factors. Results were verified by historical flash flood points and ROC curves. The results
found that; (1) The maximum 24-hour 100-year recurrence rainfall, land use types and topographic relief were the
three main factors governing flash floods in Fujian Province; (2) The proportion of extremely low risk area, low
risk area, medium risk area, high risk area and extremely high risk area in the total area of the province was
63.1% , 14.2% , 4.5% , 5.9% and 12.3% respectively; (3) The coastal areas in the east, south and southeast
of Fujian Province and some low mountain areas in the north and west were at high or extremely high risk; (4)
Within the small range of “extremely high risk area” which only accounted for 12. 3% of the research area, the
proportion of actual flood occurrences to the total number of mountain torrents was as high as 65.8% , and the AUC
values of the area under ROC curve of training samples and verification samples also reached 0. 876 and 0. 891,
respectively, which suggested the risk assessment result quite acceptable. Our research would provide a scientific

basis and support for mountain flood prevention in Fujian Province.

Key words: mountain torrent disaster; risk assessment; certainty factor model; logistic regression model; Fujian

Province



