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Abstract: The research on debris flow in Nujiang River mostly focused on the influence of tributary debris flow on the main stream, but
ignored the tributary debris flow.Dimaluo river is a tributary on the left bank of Nujiang River.It is representative in the upper reaches
of Nujiang River(Yunnan) because of its convex slope landform, distribution of metamorphic soft rock, fault shear failure and abundant
provenance caused by intermittent uplift of Neotectonic movement.Field investigation shows that debris flow can be divided into three
types, gully type, slope type and composite type.Based on the hydrological response unit, 8 evaluation factors are selected. This paper
analyzes the susceptibility of different types of debris flow by using AHP and information method. The results show that the areas with
high and extremely high susceptibility to all kinds of debris flow are mainly weak strata such as C’ and C°, and they are mainly
distributed along the areas with strong human engineering activities, such as road construction, with the closer to the fault zone, the
higher the susceptibility. The AUC of all types of debris flow reaches 83.34%, 90.07% and 84.39%, so the evaluation results are
reasonable, which can provide scientific basis for the prevention and control planning and prediction of debris flow in Nujiang River, and

provide theoretical and technical reference for disaster prevention and mitigation of mass debris flow in southwest deep canyon
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metamorphic soft rock area.
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Fig. 1 Geomorphologic map of the study area
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Fig. 3 Geomorphologic map and model map of gully type debris flow
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Fig. 5 Geomorphologic map and model map of compound debris flow
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Table 1 Evaluate factor’s VIF calculate results

KT _ & _ fBek)s
KE VIF pos = VIF
Fa Ve 0.393 2.544 0.396 2.527
Fayis 0.516 1.936 0.517 1.934
EER 0.223 4.479 0.581 1.722
e g 0.452 2.214 0.452 2.211
FiEfif1 3R 0.351 2.847 0.913 1.096
Kok R 12t 0.680 1.471 0.687 1.455
YR AR 0.528 1.894 0.528 1.894
AT B 0.617 1.620 0.619 1.615
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Table 2 Scale of judgment matrix and its meaning
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Table 3 Judgment matrix and weight value of each factors for slope debris flow
SN ¥ A H FaNis FER e JEMPR R LY/N E -l AT A w
M4 1 1/3 1/2 1/4 1/3 1/5 1/4 1/5 0.015
A 3 1 2 1/2 1 1/3 1/2 1/3 0.082
FER 2 1/2 1 1/3 1/2 1/4 1/3 1/4 0.051
1358 4 2 3 1 2 1/2 2 1/2 0.153
JiE A 3 1 2 1/2 1 1/3 1/2 1/3 0.082
P 5 3 4 2 3 1 2 2 0.255
L ey Y5 4 2 3 1/2 2 1/2 1 1/2 0.130
N TG 3N 5 3 4 2 3 1/2 2 1 0.213
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Table 4 Judgment matrix and weight value of each factors for gully type debris flow
HF Fa R A =k RZER e g MEMR BRI LN E ey NET RN AN w
[be | 1 4 2 4 3 1/2 2 5 0.216
Ak 1/4 1 1/3 1/2 1/2 1/4 1/3 2 0.051
HER 1/2 3 1 3 2 1/2 1/2 4 0.134
b35S 1/4 2 1/3 1 1/2 1/4 1/3 2 0.060
FEfH R 1/3 2 1/2 2 1 1/3 1/2 3 0.088
P 2 4 2 4 3 1 2 5 0.259
LN E Y T 1/2 3 2 3 2 1/2 1 4 0.157
NETHRIES 1/5 1/2 1/4 1/2 1/3 1/5 1/4 1 0.035
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Fig. 7 Debris flow susceptibility maps
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Table 5 The information values of each factor

WHET X CHORE X, s s wams ZAET | FHET X SRS X Wimsl e HAER1
<1000 0.664 1.425 1.626 <1.607 0.222 0.541 0.742
1000~2000 0.308 0 0 1.607~1.972  0.171 0.067 0.267
F e IR
2000~ 3000 —0.254 -0.507 -0.307 1.972~2.369  —0.419 —0.505 —0.998
>3000 ~0.309 ~0.749 ~1.647 >2.369 ~0.145 -0.232 0
2 0.468 —0.884 —0.683 - ESNY 0.665 1.460 1.409
c! -1.072 —0.465 -0.958 il LRE 0.233 —0.228 -0.027
TR
Ak v -0.266 0 0 REE -0.530 0 0
c 0.767 1.069 1.670 <400 1.397 0.911 0.601
c! 1.139 0 0 JEIN 400~800 0.239 0 0.112
<44.13 0.402 0.149 0.349 3/ m 800~1200 —0.347 0.866 ~0.320
44.13~54.84  —0.182 0.273 0.474 >1200 ~3.040 ~1.134 ~0.240
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Table 6 Information of debris flow susceptibility
W iRy AR e
by KA 5% X ] RAmE  JeAmAExT % X WAaWAE P HAHT % X il K P FAHT
) =14 =14 ) =AY =4 ) BB KEF M
Bk —0.96~-0.78  3.09% 0.10 -0.43~-0.26  0.00% 0.00 -3.87~-1.84  0.00% 0.00
ik -0.78~-0.61  6.02% 0.22 -0.26~-0.13  0.95% 0.03 ~1.84~-0.60  0.92% 0.03
h —0.61~-0.31 24.14% 251 —0.13~0.09 1.35% 0.05 —-0.60~0.72  4.88% 0.36
=1 -0.31~0.13  30.30% 2.76 0.09~0.43 4.55% 0.31 0.72~2.50 5.66% 0.32
W 0.13~0.64  61.02% 3.11 0.43~0.74 41.18% 7.29 2.50~5.20 14.29% 1.54
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Fig. 8 Test curve of susceptibility results in study area
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