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The Yangtze River Basin has become the most intensive area of mountain torrent disasters in China
because of its complex geological topography and climatic conditions. Susceptibility zoning of the
mountain torrent disasters is of significance to the integrated disaster prevention system. The study on the
susceptibility of mountain torrent disasters in view of the large-scale ( inter-provincial ) region of the
Yangtze River Basin can provide scientific basis for the study of planning, deployment and
implementation of mountain torrent disaster prevention in the Yangtze River Basin and similar areas. The
assessment indices were established for the susceptibility evaluation of three kinds of mountain torrent
disasters in the Yangize River Basin, based on the affecting mechanism of natural geographical factors on
the formation of the mountain torrent with county as assessment unit. The susceptible indicators for three
kinds of mountain torrent disasters were calculated based on the method of analytic hierarchy process
(AHP) using Matlab. The Yangtze River Basin was classified into four susceptibility degrees of areas for
three kinds of the mountain torrent disasters, i. e. highly-susceptible area, medium-susceptible area,

lowly-susceptible area and insusceptible area, using classification scheme by ArcGIS natural spacing. The
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river flood disaster showed a tendency to decrease gradually from east to west, and centered in the middle

and eastern basin. The highly-susceptible area of landslide disaster is mainly in the middle of the basin

and certain areas like northern Yunnan and the mountains of Longnan, southern Gansu in the upstream of

the river, with the most concentrated area in the east of Sichuan Basin. The highly-susceptible area of

debris flow disaster is mainly in the west of the basin, and happened most frequently on fault zones in the

first and second ladder transition districts. The results showed obvious differences in the distribution of

different mountain torrent disasters in the basin. Over 80% of historical disasters were located in the

assessed highly-susceptibility area for all three types of mountain torrent disasters. The assessment results

can well indicate the regional distributions of different types of mountain torrents.

Key words mountain torrent disaster; susceptible zone; assessment index; analytic hierarchy process

(AHP) ; disaster prevention
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Fig. 1 Geographical location map of Yangtze River Basin
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River flood susceptibility
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Fig.3  Assessment indices of susceptibility on river floods
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Fig.4 Assessment indices of susceptibility on landslide induced by river floods
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Fig.5 Evaluation system of susceptibility on debris flow induced by river floods
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Tab.1 Data sources and index extraction methods
FEHR Index B Data SKUR Source FREUIT % Extraction method
[435] RS P SEVINSRiEiT PR vk
Rainfall Rainstorm frequency Data of national meteorological station Pearson method
SR 22 PRz [ Bl = ArcGIS 4Bt
Average elevation difference Geospatial data cloud platform ArcGIS neighboring analysis
PRl B I 45 5 T 40E %K 90 m 43 B
=I5B I L N ArcGIS KT X IB ST Ui fig
# DEM ¥z ) ) i )
Percentage of slope greater than Surface analysis and regional analysis function of
Download DEM data of 90 metre resolution on
15° ArcGIS
international scientific data service platform
T B bR i IR 55 6 T 3
W[ i AreGIS K 34 Eh i

Underlying
Drainage density

Download from international scientific data

Hydrologic analysis function of ArcGIS

surface service platform
PR 7S ()R 2 W3 R B 1 km NDVIA 2010 4F 4—9 J§ NDVIHdE, AreGIS #4% 1155
— A WU (TERRA 1) o XTI
Download China one kilometer NDVI month The data of NDVI from April to September,
Vegetation index
synthetic product of China on geospatial data 2010, the grid calculator and regional analysis
cloud website function of ArcGIS
Wty 4 2 1:250 J7 7 E s 5T ] ArcGIS z5 [ 5 Ly g
Active fault density Geological map of China of 1:2.5 million Space joint function of ArcGIS
AL e R P | e m] b [N 5 )
TR kR R e ArcGIS B MHHA
Soil erodibility index Soil type map of the Yangize River Basin, space Superposition calculation of ArcGIS
distribution of the soil corrosion factors
TR 2 XA P VLB A 5]
Lithological index The map of national lithologic partition Extracing tlithologic map of the Yangtze River Basin
F2 BEBUHRREZMEZRHFER
Tab.2 Sequencing of influencing factors of three kinds of mountain torrent hazards
HeF M2 Influencing factor
Sequencing FEIHLK River flood B Landslide R AT Debris flow
1 FETNAIR Rainstorm frequency #4724 Average elevation difference i H 43 L Percentage of slope
2 FEBEFEEL Vegetation index Y H 43t Percentage of slope - 2% Average elevation difference
3 ¢ 43 H Percentage of slope FHBEHEEL Vegetation index FHBHEEL Vegetation index
4 - % Average elevation difference iS4 25 B Active fault density W47 25 B Active fault density
5 T %5 B Drainage density FEWIMHZR Rainstorm frequency FEFRATR Rainstorm frequency
6 HPEFEH Lithological index A PEFEEL Lithological index
7 A7 )% B Drainage density + e il PEFEEL Soil erodibility index
8 I % B Drainage density

&3 IFMIEERNESR

Tab.3 Weights of assessment indices

F8F5 Index

AE Weight

I K River flood Y Landslide AL Debris flow
ZMHHZR Rainstorm frequency 0.49 0.11 0.09
F-H47 % Average elevation difference 0.10 0.24 0.19
=15 41 Lb Percentage of slope greater than 15° 0.15 0.20 0.20
T % B Drainage density 0. 06 0.03 0.07
FEBFE L Vegetation index 0.20 0.17 0.15
WiZLH7 % Active fault density 0.15 0.12
A PEFREL Lithological index 0.10 0.08
T HERT Pl FEEX Soil erodibility index 0.08
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Fig. 6  Distribution diagram of susceptibility on river flood disaster
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Fig.7 Distribution diagram of susceptibility on landslide disaster induced by river floods
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Fig.8 Distribution diagram of susceptibility on debris flow disaster induced by river floods
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Tab.4 Statistics about historical disaster of different types of mountain torrent hazards in each susceptible area

KA Ee REVH HAH
Disaster type Zoning type Disaster number Percentage/ %
5 & X (IEBFIA X)) Lowly-susceptible area( insusceptible area) 1985 5. 66
ALK River flood 15 % X Medium-susceptible area 4976 14.19
i 4 % IX. Highly-susceptible area 28 107 80. 15
{55 % X (EBH IR X)) Lowly-susceptible area( insusceptible area) 137 1. 67
M3 Landslide 15 % X Medium-susceptible area 1032 12.62
i 4 % IX. Highly-susceptible area 7012 85.71
5 %% X (AEBIIA X)) Lowly-susceptible area( insusceptible area) 75 1.09
AV Debris flow 15 % X Medium-susceptible area 849 12.41
5 % X Highly-susceptible area 5921 86.5
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