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Abstract: The evaluation method for the susceptibility of geological hazards has very important practical significance for the
prevention and control of geological hazards. This paper takes Huangzhong County, Xining City, Qinghai Province as the research
area to investigate the most suitable assessment method for the area’s geological hazard susceptibility. The results show that using

seven evaluation factors (including elevation, slope, aspect, topographic undulation, distance from river, distance from fault, and
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engineering rock group) and the certainty factor and logistic regression model to evaluate the geological hazard susceptibility of
Huangzhong County is suitable and reliable. Using the determinant coefficient and logistic regression model, we calculate the
probability of geological hazard in each cell. Subsequently, we use the ROC curve and the AUC value to verify the classification
accuracy of the model. The AUC value is 0.863, indicating that our method has good applicability for evaluating the susceptibility of
geological disasters in the study area. The four factors of high-rise, aspect, distance from river, and engineering rock group have the
most significant impacts on geological disasters in the study area. From the perspective of the spatial distribution of geological hazard
susceptibility, extremely high and high susceptibility areas calculated using this method are mainly distributed in the low mountain
and hilly areas on both sides of the Huangshui River and its main stream, while low susceptibility areas are mainly distributed in the
northern and southern regions of the study area. From the perspective of geological hazard evaluation factors, high susceptibility
areas are mainly distributed on loose alluvial strata and weak clastic rock strata 500 m away from the river.The research results
indicate that the CF-Logistic regression model has strong reference value for evaluating the susceptibility of geological hazards in the

study area and can provide theoretical and methodological basis for the prevention and control of geological hazards in the study

areca.

Key words: geological hazard; GIS; susceptibility evaluation; certainty coefficient; logistic regression model; Huangzhong

County
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Fig. 2 Relation between geological hazards and evaluation factors
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2 5 5, 42 BH R FH CF-Logistic [0 545 7l g 47 15
Hh L 5T K 5 R PR DT B A A b s B IXC P b T
WK E Ty R 2 [ AR O

A5 DX AR o s 5 K X R B A AR IR K T
it FA A P R R S PG L B b X, SR 2
At A, Kl 4 s, A58 A A 3R, A i Al 2
b ) =P s o N e ol L < < o [ RS
BUA o8 F, % R EA R S i, )
A, TR S A N R B R A
TR F . MK R R, & o kX R e o &
DX AT XK 2R 5 AT, AR I RN 2 PR AT i A
2, IKGEUR 5, T T R Ak 35 303 JAD R 35 T A ]
RUAVEF R, &) & B ATeoE RHE FNe A T 45



804 DURRS S e (4)

x1 BERMETIERHN CFE

Table 1 Values of CF for the seven factors influencing geologic hazard in Huangzhong

PHET  AREH KHER k' RELSA cF O FHEAET e T BB km’ K E SN CF
2285~2561  409.002 106 0.446449 0~500 1336213 297 0.322411
2562~2745 716.86 251 0.640582 500~1000 651.169 44 —0.625782
2746~2952  418.673 52 —0267671 1000~1 500 228218 15 —0.636713

FfE/m 2953~3183  355.947 §  —0.881270 1500~2 000 94.841 12 —0251972
3184~3429 32991 0 —1.000000 g 2000~2 500 54777 7 —0243409
3430~3722 239.063 0 —1.000000 P /m 2500~3 000 39.933 16 0.710336
37234467 100912 0 —1.000000 3000~3 500 30.792 7 0341 811

0~5 372.734 33 —0.498401 3500~4 000 25.795 3 —0320384
5~10 320.274 84 0.455303 4.000~4 500 21518 2 —0470853
10~15 396.794 89 0330288 >4 500 87.111 14 —0011157
15~20 388.188 83 0.287955 0~2 000 550.712 29 —0.712956
g e 20-25 341.139 66 0.192716 2000~4 000 359.757 58 —0.007449
25~30 302.074 30 —0.430602 4.000~6 000 281.879 70 0.413 851
30~35 256.745 20 —0563754 6000~8 000 238.574 63 0460318
35~40 144.7 11 —0575143 ﬁg gi 8000~10 000 220.945 44 0.221240
>40 47719 1 —0.889468 10 000~12 000 213.104 37 0.078309
T 2247 0 —1.000000 12 000~14 000 211.939 32 -0.081653
1 357.756 2 —0.661639 14000~16 000 192.899 36 0.156 013
el 404.466 36 —0.495471 >16000 300.557 48 —0.018560
X 398.679 80 0.228 596 REgREANEGA 175.234 3 —0910053
e A 0 o 06800 BREEHARKUEAA  927.608 0 —1.000000
] 233271 46 0211630
7 244.869 4 0.064 628 WA R B A 98.676 25 0.429 305
. 208 2 0.110546 THAHE BEEREREEEA 674.074 154 0.346023
[lip]d 337.945 33 —0441177
3 AR 789.873 135 0.060620 BREEREEESA 18.65 0 —1.000000
¥ MR 899.687 196 0.304749 MEERMEBRA LA 845456 225 0465994
REMm ik 623.485 70 —0346908 R -1 W TR 4R
Lyt 8 AR 257322 16 —0.657623 T Mok AR IR A 4 730669 10 0928345
F 2 EWETFEIRE X R
Table 2 Correlation matrix of seven factors
&+ 51 P2 g I 1] Hh TR AR P VA A P T 2 BE 15 TRAH
e 2 1 0.241 0.105 0.311 0.134 0.115 0.182
I 1 —0.024 0.693 0.052 0.132 0.296
P 1 —0.024 0.077 0.137 0.101

Hh T AR 1 0.036 0.153 0.390

FE VAT i R 1 0.057 0.124

FE B 2 BR 5 1 0.225

TR 1

JE A MR X FE MK A X WAL A4, UL EE Ty, I 355k S, T R
KX, A AR 1105.909 km?’, HHFSE XS A KAEHR R ERN S, T E X FEETIE
Y 43.025%, HFIK A E, T8 IR A M RS SR XM, HFERERFTR D,
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3 BEEIASIRER
Table 3 Results of logistic regression analysis
EWERI B SE wals df Sig
=Y 1.993 0.229 75.665 1 0.000
R 1.283 0.305 17.641 1 0.000
I 1 1.338 0.224 35.719 1 0.000
I PR B 1.539 0.229 45258 1 0.000
B 7 28R 5 0.281 0.294 0.914 1 0.000
THEH 0.858 0.303 8.008 1 0.005
G —0.663 0.126 27.818 1 0.000
F4 MRREGEAHEIXGIHE
Table 4 Results of geological hazard susceptibility in different districts
g KMo i A7 /km’ SR X ER G % K E S R RSB % MR B
WA 5 K X 516.611 20.099 3 0.719 0.006
iX & K X 589.298 22.927 6 1.439 0.010
g R IX 486.413 18.924 36 8.633 0.074
&g R IX 606.095 23.580 156 37.410 0.257
Wi 5 K IX 371.951 14.471 216 51.799 0.581
5.2 *ﬁfﬁﬁﬂ‘ﬁ 101°15'0"E 101°30'0"E 101°45'0"E
ROC MR HBIIRAL 5 KA Lo i [ | |
SE VST AT, AUC 1l 4o w5 H oK B 5 70 B A i A §

Rk, HAR/MRER I T A, AUC fHE# K,
F WA YA A BE R (P TR, 2019), A SCH]
ROC &l AUC XHZAEARI AT HIE, ROC 4k
R ) e M T R EL i B, A s o AT
FUE vty SRR, 255 1 S B . SiiRgs R
AUC {H 4 0.863, ] CF-Logistic [ 745 7 GE % 45
Shy 75 UL ity il L v EL b 5T K ) R MRS T IR o

6 it

ASCUFH AT B, it it E s e
Y RE . Y, HOR AR IREE | TR 4 A5 ML T K 5
M) PRI 1) 0 o 1 R AL IF R Logistic [ #EAITS:
S Hb T UE KA IRER, DAL LA, XHF Y Xk
1345 F ) K MY, EEEA

(DAL A CF BERIFN Logistic [A] I AR 7Y X
T B 5T Ty KRR TR o W T R
RUFNE 56 0] AR 1) 25 45 Be 8 SE LA A 22 R 14K
P53 [7) DX 1] 7 2 A, A R4 Rl 2 TR AR A ) e 1
A/, 1717 L RE % 2 WL 53 Hh 2% R A AS i R 4% B
F RGO E, BAT R 2 0

(2)iE i SPSS Fl ArcGIS 11754, S5 HiIE Ak

36°45'0"N

36°30'0"N

k5 & I1X
CIh 5 kX
[T 5 5% 4 IX.
| 5 X

36°15'0"N

4 WERESEMFNE
Fig. 4 Assessment chart of geological hazard susceptibility
JERT, B 1A I . TR A 6 N HLBTR
S [R5 19 4% 3 R 0 Y CF AR A% 1 Ay 22
B R BT LU Y, AR BRI R R | 3w A
TR IR R L M I By A R R T KA R A
Ko BBl AEER 2560~2750 m N . BE 0] M A
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- AUC=0.863

0 0.2 0.4 0.6 0.8 1.0

5 B PR S L B

5 EEEVFRER ROC Lk
Fig.5 ROC curve of Logistic Regression model

ZREg T 1)L BRI 500 m. A EUZIR wht B 2 RN
K55 J2 R T A AR B R Ty R M TR E
X3,

(3 NA 5 KRB A3 A RO, 15 v B dth
I 1 Ty K DX R v Ty % IX. 36 B 43 A FE Y KT
it B AU R e B R RS WA A I L e b X, T
Bk 978.046 km?, i iF 7% XS ALY 38.051%. 1%
Gy I DX FIARAIR By i IX =5 B2 4 A7 6 AL 3B A PG e 1 0
e H X, T AR 1105.909 km?®, 5 BF5% X 5 1 AR
43.025%.

(4)3EF CF-Logistic [/l IHLRY () 5 & 1 PF
77 V5 AT DL WL R A b 355 S b BT K S e I 5
b ) R AR Z [ BB PG R o 1 ROC 4k
F AUC {358 A 1227325 AT DA A e b o 2 v .
iR R E AT 5y RN .
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