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Abstract: The Huangshui River Basin, an important upstream tributary of the upper reaches of the Yellow River, serves as the
political, economic, and cultural center of Qinghai Province, and is also a region with a high incidence of geological disasters.
Within this basin, various types of disasters occur frequently, resulting in significant economic losses and casualties. These
disasters also exhibit distinct regional characteristics. Based on the analysis of landform, geological rock group, geological
structure, hydrometeorology and human engineering activities in the Huangshui River Basin, the comprehensive classification

standard of geological disaster susceptibility was established, and the susceptibility of landslide disaster in the Huangshui River
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Basin was categorized into five levels: extremely high, high, medium, low and very low. Using a matlab-based platform for

catastrophe theory, the inherent relationships among various assessment factors are fully considered, and the single-point

disaster risk evaluation is extended to regional disaster susceptibility evaluation. Validation of the assessment results through

ROC analysis demonstrates the high accuracy of this method, providing theoretical support for geological disaster prevention

and control.

Keywords: Huangshui River Basin; landslide disasters; catastrophe series theory; risk assessment
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Fig. 4 Distribution map of landslide disasters in the Huangshui River Basin
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Table 2 Layer-by-layer structure model for landslide hazard assessment in the Huangshui River Basin
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Table 6 Risk assessment results of rockfall disasters

Gk A ALK SGRALIT
(Gt i)

1 0.961 506 589 B A

2 0.962 988 553 B A

3 0.968 764 080 B B

4 0.954 702 401 R J3E e 8

5 0.965 770 092 R JBE e 8

1171 0.958 959 487 e J3E e e

JEfa 5 i 476 Kb | % BE AR A 419 b o AR HEPEAN S5
5 X PN 9 A DAER B A B B o 32, 5 S BRI IR
—3.

i B S AR GO 1T AR PE A BLAR T T fa i,
DR AU BRAE T, PR S5 S w] B, (H LB U2 AR HEAT
R IE SRR T, ABEIE T 2RISR .
TR KA A ) B AR ATV, S SRTT K —
TRAGHGE R 5 KT, B 2SR e B
TR 23 e 1O A, AR B R R A TS R T i)
Ko I, FIH MATLAB 4, %5848 AL IS AR 1 iE
T TEG, A8 BRI F FE R M PPN FEfll T K — BT %8
ARSI 1) 5 K VR 6 o
4 RTRHIBRHAMFEEFL
4.1 “FHEIRE

(1) A A% BT A

AT 2 AR PBOT RS TR KRR Y 1171 &b
FA U O T FE I B, 4 1 O AR A (]2 L HEI 2
M HFRIZ R REEF A ArcGIS, F|H ArcGIS HH#% %%
W EB RO ok ASCIT A 2 o 98 7K TT 9 38 s g
M 16 100.65 km?, 2 & 30 mx30 m A& 28 5C K43, AT LA
PERFSE X R4 17 889 612 M 2T, #H MATLAB
iR, X R BAOCHET T R AR AR . X IE R
SUBB AT R, B R R O B | B AR
B 5 PEM IR S R DA A R B v A A B
AT,

O BN TS I O XM K ED)

QXA VAN R AT I — Ak 2R, 15 3 5% )=
DGz A (1) (2) XF BEHU = A . B2 S5 12 MR A5
PEAT I — Ak Ah B, i FLTT DA (6] — 4 B N AT % L, 75
F 12 MK ETFIE— SR D) .

ML SCH 3 2 Hhig )2 S5 YRR 2 S8 AR R A, f

IEJZE D WA 2SR & s 20 b ) 2 COik
BOR Rl i AR B 1Y, a3 (3)—(8) X D #EAT M A% 31
SRR WP . TR T A 4L R KOO
g NKTREES) 6 D HE R RAZREL O) .

ORISR 2 thZ R SRR K SRR, vh
B2 C AR TS FE S 2 a2 BOEE
SRR RS AE RO, dz FE0(9) (10), % € BEATHl
FEEINE, AR BN PR 2 A HEIIZ B9 RAEHEL B)

ORI SR 2 g R SRR N 58 AR R, e
WZ B AN ZHET SR B IS 2 B 52 4, DL
H A 20 A B ) 2 1 B R A8 8 (B AR i B 25
AR, a2 (1) X B #EATHIMS B 53, 155 H bz
JZ9H AIE R BE AR AE R A, BIAT 2B AR A
AR BT IR AL RH -

ORISR 5, BT AT R J AL R S 4]
PEATE RIS, BN S Ry X SR T35 5 4 gk
HSE R PEA$5 b 30 o0 B v, X el P 0 B B S AT
PRI, A BCE B R X, ILIAT 5)

(2) B SCF- 15 St T K

W —AF 6 G B RS i3 e
PR B | R S BT B AR . e SR R
-5 B VR A0, i el ST 6.

(3) iR 22 1A

(LA Dy i3 440 o 191]) 152 OB o S0 B3 e L
RAFEE A SCA R X MR AR SR AR AR X 11|
ARG BB B DRAF RO | R SR S B A SOA
Bes mEEN AR | AR R4 E X b | B A A
P,y i B LA 7.

(4) Bt 5 —IF2

(LA D 13 9 51 V3 — 6™ $ B ) K 5 %k 52 b (9 A0 A
Bl | 5 S A — AL R AT LAY AR X
JERER, EDO, EEVE . WERA . R
Vet E X AU . BEET R, TR N R A R AL,
Xt T A R #4075 — L b B, X5 D,— D, T 7 i 47 5
R i o B DL 1A 8.

(5) RARHEOT R I K

PRSI 3 — AR | oy RS R E AR (EA
AR BRI HAREA—AL . JER AN —fRE R &
BRI  BCE BV R RO B R E X R A

(6) 1545 Hekii iy

I G R AP AR A B L B SO Y.t
B dm ) SCAS RO 56 4 o 745 FR AL L HC BT A



<122 -

Hh T B S B R oA AR

. W
.
® FTHIH
= 5K
—{THR L
5 RS IX
.S % K
(L5 % K
5 & 1K
sk
-5 ek

EH

EKARBHEBRES LS XE

Fig. 5 Landslide susceptibility zoning map in the Huangshui River Basin
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Fig. 8 Calculation of catastrophe series for grid units in the Huangshui River Basin
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Table 7 Statistical table of hazard zoning using catastrophe

theory model
P HAM R E Sy Ry IX T AVkm? i tb/%
1 AR KX 152.68 0.90
2 ko Kk IX 191261 11.80
3 o R IX 3862.13 23.99
4 F5RIX 5511.44 34.23
5 e 55 K IX. 4661.79 28.95
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Fig. 10 ROC accuracy validation results for the susceptibility model in
the Huangshui River Basin based on catastrophe theory
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Table 8 Criteria for AUC value evaluation
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