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Screening of debris flow risk factors and risk evaluation
based on rank correlation
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Abstract: In view of the difference in the monotonicity for risk factors and the nonlinear relationship between the primary risk
factors and secondary risk factors in the evaluation of debris flow risk, a new method to evaluate the correlation between the primary
risk factors and secondary risk factors by using scatter diagrams and Spearman rank correlation is proposed. In the method, the scatter
diagrams are used to analyze the relationship between the primary risk factors and the secondary risk factors, and on this basis, a
preliminary screening of the secondary risk factors can be made. Spearman coefficients of rank correlations are used to further screen
the secondary risk factors and identify their weights. With the new method, a new formula of debris flow risk is established by using
the basic data of 37 debris flow gullies in Yunnan province. Finally, the new formula is taken to calculate the debris flow risk of 12
debris flow gullies in Dongchuan city. The results verify that the source conditions and dynamic conditions are significant to the
potential risk of debris flows, so as to justify the rationality of this method.
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Fig.1 Scatter diagrams of the maximum quantity rushed out of a debris flow and secondary risk factors
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Table 1 Grade and assignment of risk factors
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Table 2 Spearman coefficients of rank correlations
between the primary risk factors and secondary risk
factors and their significance

a7 L L
Ty S1g Ty S1g
M 0.422 0.009 0.194 0.251
S 0.685 0.000 0.479 0.003
S3 0.665 0.000 0.359 0.029
Se 0.601 0.000 0.607 0.000
S7 0.559 0.000 0.471 0.003
M 0.818 0.000 0.592 0.000
So 0.432 0.008 0.592 0.000
St 0.544 0.000 0.693 0.000
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Fig.2 Multiple factor system of comprehensive
quantitative assessment of debris flow risk
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Table 3 Weight distribution of risk factors which are
closely related to debris flow scale

fak 5 M MRS R L B
M 1.000 0.103

Sg 0.818 0.084

S, 0.685 0.070

S 0.665 0.068

S 0.601 0.062

7 0.559 0.057
Si2 0.544 0.056
Bt 4.872 0.500
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Table 4 Weight distribution of risk factors which are
closely related to debris flow frequency

fab T 5 F B K R BUE
F 1.000 0.143

Siz 0.693 0.099

N 0.607 0.087

Ss 0.592 0.085

Sy 0.593 0.085
St 3.485 0.500
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Table 5 Weight distribution of risk factors

el
SR
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Table 7 Risk evaluation results of 12 debris flow
gullies in Dongchuan city
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Table 6 Basic data of 12 debris flow gullies in
Dongchuan city !
M F S) Ss Se Ss
/A0 ) /%  /km  /km /(knvkm?) 5 /(10* i)
WXV 1951 1500 12,00 2.19 238 1.45 75000 0.80
KA 105.0 450 1835 292 212 1.28 15000 0.62

faE

Sy

HEN 7.8 20 4.61 1.66 128 112 1505 0.40
X8 100 30 8.00 1.94 178 1.10 8140 0.35
SEIKIH] 1.8 80 2.10 1.19 123 111 1998 0.42

KEJeis 820 1200 11.80 1.66 228 1.39 16000 0.72
NEJRVE 600 1000 6.00 1.67 205  1.33 14000 0.70

W 9.0 50 9.05 2.80 156 122 7000 0.45
AN 10.0 70 11.60 2.60 153 1.23 5000 0.56
Y 5.0 50 230 1.13 220 1.28 849 0.78
By 120 50 1375 2.19 112 133 3811 0.40
R 260 2 690 132 192 125 6000 0.70

W Sl S 6 25 %
VN WIS SCHR[2] VN WIS SCHR[2]

WX 0.988 1.000 11353 e
PN 0.903 0.973 11353 e
HEN 0.524 0.515 R i
LA 0.680 0.545 =752 i
K 0.626 0.562 =752 i
KEATeH 0.956 0.860 11353 e
NATEH 0.942 0.834 11353 T
W 0.689 0.550 =752 i
AN 0.729 0.648 =752 T
Y 0.651 0.509 =752 i
/S| 0.686 0.609 =752 T
K R 0.534 0.591 R i

T SERRREAE S fE I B 106 RP), BRI (0~0.35), R Rk (0.35~
0.60), = EK(0.60~0.85), M fERK0.85~1).

MR T RV &5 R AT LU Y, A fe VT
LR N PAL T I CEE RN TR
PR 3 2 AT BR AN o A STV AT IS B A 2
PP S R 5 AU A R AR S T SCR 2]
PP EEIR, HAR 5 SCHR[2] 45 AR o I SCik[2]
T2 IR ARV SR K, AT
PP AE G SCHR2] R A R B T A R
AR, XTHEIARA 3 Scle iy, AR 18
FHIUIR Kid sk 8 for .

RS IFWATMMKIRIKE. LEFIRREES
Table 8 Typical disasters, damage status and activity
trends of three debris flow gullies
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NE|
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Ve
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