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Hazard Assessment of Debris Flow in Jinsha River.

Abstract: Hazard assessment is a crucial measure for early warning and forecasting, disaster prevention and
mitigation in disaster-prone areas. The Jinsha River flows through the Jinsha River-Ailao Mountain suture zone,
with complex tectonic background and frequent mountain disasters. Recently, it has gradually attracted scholars'
attention due to the development and construction of hydropower projects. Hence, this paper takes the debris flow
of the Jinsha River as the object, combined with field investigation and GIS technology, 2551 debris flow of the
main stream and tributaries in Jinsha River were obtained, and the debris flow hazard assessment was carried out
based on the characteristics of debris flow activity. The zoning map was examined by the ROC test and spatial
clustering analysis. The results show that: (1) the debris flow in upper reaches of Jinsha River is not active, with
low and medium frequency, while high-frequency debris flow is concentrated in the lower reaches, especially in
the section from Taoyuan Town to Qiaojia; (2) the slope of 15 ~ 35, the most intensive earthquake distribution, and
the soft and hard clastic rocks are the most favorable factors for the formation of debris flow disasters; (3) The
medium and high hazard debris flow in Jinsha River accounts for 47.48%, which is close to half; (4) Among them,
the high-hazard area in Dongchuan-Qiaojia section has a high degree of aggregation, which is strongly coincident
with active faults and rich in provenance, basically controlled by active faults. The hazard zoning map obtained by
the study can provide a reference for avoiding debris flow risk and formulating disaster prevention and mitigation
measures in the planning and construction of projects such as hydropower and traffic corridors.
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Fig.1 Regional background map of Jinsha River
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Fig.2 Remote sensing images and field photos of typical debris flows
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Fig.3 Distribution of Different Types of Debris Flow in Jinsha River Basin
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Fig.4 Distribution of debris flow hazard assessment indicators in Jinsha River
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Fig. 5 Statistical diagram of debris flow index classification in Jinsha River
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Fig.6 Correlation analysis of debris flow hazard assessment indicators in Jinsha River
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Tab.1 Judgment matrix of different types of debris flow
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Tab.2 Weighting of different types of debris flow
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Tab.3 Calculation results of hazard assessment index weight in Jinsha River
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Fig. 7 Debris flow hazard assessment zoning map of Jinsha River
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Tab.4 Statistics of debris flow hazard assessment results in Jinsha River

X %) BFFLIX A (km?) g (%) EAREA (km?» S (%)
fRfERs X 46013.32 26.19 11098.34 23.28
BARSERIX 46269.74 26.33 11464.50 24.05
rpofe B X 40670.51 23.15 10829.46 2272
BEfak X 31226.54 17.77 9430.22 19.78
ESERX 11528.89 6.56 4849.47 10.17
A
4.3 BiE5 54

AR S e A5 AE A R I8 UE R B VR AL D7 TR N ) 32 R B DAERRE HE 26 (Receiver
Operating Characteristic Curve, ROC) 4 vFA %2R (Faweett, 2006). ROC Hh £k 2 i@ id 2%
A B () HE AR BUREE (LBHMEZR) AP AR, FeRtE (ERBEEZD kAL br i
%o NEURBBER JERRS, KA AUCERI ROC £S5 AL bl o AR ik,
HUEJEEIE 0~1 2 08], B 1, SRR etEim . 25T ArcGIS 2 HUEI 4R 30%I
EHEARNEEE (aRE) 25, FHEMES EXCEL, HARARAENR I “17, JF
A VRIBARCA “07, mAKEER A Origin HAF#E1T ROC #IZ ¥, 3845 ROC
g KUK 8 Pk, AUCHEN 0.796, FRIA SN G5 R BA BIEFEE, Ref BT T
DUAE T2 X e A7 I 35 1 S e 1



—
[}

<
)
\

Sensitivity
o
(=23
T

04 |- .
02|

AUC=0.796
0.0 | | | |
0.0 02 0.4 0.6 08 1.0

1-Specificity
K 8 ¥ LI A fa e I I ROC A 45
Fig.8 ROC test results of debris flow hazard assessment in Jinsha River
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Fig.9 Cluster analysis of debris flow hazard assessment results in Jinsha River
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