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Abstract: The geological hazard assessment was carried out by the evaluation train thought the study area of multiple disaster
species coupling , which has a complete range of disasters such as collapse, landslide and debris flow. The evaluate unit of
collapse, landslide and other slopes are grids and the debris flow disasters evaluate units are watershed, Based on the
information model and analytic hierarchy process, the risk assessment is carried out respectively, then, the comprehensive
geological disaster risk evaluation results of the study area were obtained by taking the method of large value. In the study area,
the area of extremely high and high risk area of comprehensive geological disaster is obviously larger than that of the evaluation

results of single hazard. The extremely high and high risk area is mainly located in the cataclastic rock area with relatively
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developed collapse and landslide and extremely prone debris flow basin. In view of the risk assessment of geological disasters

in high mountains and valleys, the idea of dividing first and combining later can more reasonably reflect the morphological and

spatial differences of different disaster types in the process of risk assessment, and obtain more accurate risk assessment results.

Keywords: information model; watershed unit; multiple disaster species coupling; analytic hierarchy process
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Fig.1 The geological hazard distribution map of the study area
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Fig. 2 Technical roadmap of geological hazard assessment

1.2 PRI KTk

(D) RBR I AR B AR

Mo TR RYIE sz 22 K B, £ B AR B ik
T —E MR T fie o BOK N R ARy X[ A 20 455
AR T 4 A B0 A AR D A T R
K HEARAR A XM B K T K FE TR A PO A S B . #h
TEAVN IO Z N R NERE R, 4 R
TR, BB R R A G T HBUICE A 1 R E R
Al (D # E

_ <, NN
1_;1115’” (1)

AP X R LT HB B T K A ) B B, 1
AN BTG R AR AR T REAE, AT A A Ml o K
Ol SAES R4 8
N—X R ARFER R | 55 i RS (EUXE]) 25T Y
Mo 3 i R i [ R A
N—— 8] 2 DXl J 7 T AR i o R ARG
S—XIIARFE IR | A i RSB 150 AR T AR
S—— A X R AR
(2) Yo A i K A S A1
DX I A1 3 9 T A B 1 S it 2 A X BT 5 DX A
W B C 3 o B AL AT o A SRR DX A R 23 i
NAFTE, B A B &K AE VAT K FHIRITCHNA . W
BAMFEHA R, x, -, x, HERHRITTIE M A, MAEX
Se o R A PR A IR K E B BROT RO M o 7 IR GE T

HIERAR 3 S0 R JrUH, SR T A B e A s A
PR, T E BT E A (2) .

I = ili = ilogz ii//i 2)

K I — PN X B IT(E B e

Si——HZ x; BITH R AE e AT I E I B IT T AR

Z

S'——HZ x; Bt o TR AR

A——E AR K B ST T AR Z R

A—— DB RO S TR

e K FE R ETAEAXBRGRERFERFL
A AL, (B A AR B & SR AHTE . e
T FEAE B AR AR 5 e 5 2o R I, BE T 47 I
7 YA 355 P A R ) LS O, %o 0 A A B R AN B
RHE

2 EEtR. BTN

2.1 P RbRIA R

MG . T Y A T A7 RV ) S b B PR R 1Y) 5
Wi, HOE | b2 PR AR B G 2 R AR R A R e, &5
FRER L W RE R AR B R DL RSN A
SR, VI R I L R AR A A
R SR BRI Z IR BEOK R R R MEOE S A
TAFEAE R RIS K F 5 KAV FR AR, T80 I kb,
NP R N E S N S W A DOF S 87y &= A ihp A
K M AR S PEt B e, B 25 VP4 B AR (18] 3), K
TR - 2 R TR e (B8 ) LM 7 0 (8 o 538 B (BO) A R i
KHE, ST EINIT R .
22 MR RRE B E

HRAE 2021 AFE A A B, HoR T 88 AbRb A b ot
FEDPAT M, Hoh Y 77 Ak, iR 11 AL, @t Bk
5 BB B 25 TR 20 95, TR BT 10 e 4
T FR S DX PN A 1 AR 3 21 e 5 B, AR & i
A (D), 15285 HF 005 BAE R D, R
HOPRTIRE, B4 N7 EWRAE, BT — 2 aktE&
T S Atk B
23 N TEPRACE

(1)) g1 D R

3 JE R AT IE I R A 2 R METEA R AR,
XA TEAN PR 38 2ok GEAT 02 0 4 e 4% 14 s 1) A
X B, AL 3 TR R, R Z R o ik i e 7
THIREE2),




2022 4 Gyvn 45wl

F

A% DXCHIL T T W TP —— LA )14 B 390 L 44 <137 -

ST
21806~3 300
3300~3 700
3700~4 100
41
45

)

00~4 500
00~5 017

BT EEE F

SELTEE

o AT
e
A1

i i
f0 T4
[ R £
W KT
= i

7771 200~400
. 0~200

(FTFEL

(d) BHEZH (B4)

o FHIIE LT
[ >800
[ 600~800
1 400~600
[ 200~400
9 0~200

(g) I BEIE RS (BT)/m

(h) 247N KRR B (B8)/mm

() MRV I B (B9)/g

B3 R, mRERETNETE

Fig.3 Diagram of risk assessment factors of landslide and collapse
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*1 EE. BEENEREERER
Table 1 The evaluation index information scale of collapse
and landslide

®2 M A-B RHMTIER
Table 2 A-B layer judgment matrix

Bl B2 B3 B4 B5 B6 B7 WEWI

Bl 1 12 3 3 1/5 3 5 0.413
B2 2 1 3 3 1/7 3 2 0.045
B3 1/3 1/3 1 1/3 1/7 12 3 0.576
B4 1/3 1/3 3 1 1/5 3 2 0.329
BS 5 7 7 5 1 5 1 0.105
B6 1/3 1/3 2 1/3 1/5 1 1 0.073
B7 1/5 172 1/3 172 1 1 1 0.259

x3 B, BEESRETNEFNESITE
Table 3 weight statistics table of risk assessment factors of
collapse and landslide

R BI B2 B3 B4 B3 B6 B7

A 0413  0.045 0.576 0329 0.105 0.073  0.259
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0~10 -2.2697
10 ~ 20 -1.2429
epg/(°) 20~ 30 0.757 4
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TR iﬁ??ﬁﬂ"]iﬂl%\ et 0.000 0
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600 ~ 800 1.8107
>800 —0.436 5
<20 —0.2619
24/ 20~25 —0.058 2
[N & /mm 25~30 0.193 7
>30 0.227 1
i 0.20 0.657 4
I e 0.15 0.1816
0.10 0.1053

1 3.69%; T fE s X T AR 6 918.8 km?, (54> B B A AY
66.30%; 1I% 1 B IX T FH 3 130.5 km?, 5 4 B w0 A

30.0%.
3 RAREKEMIEN
3.1 M ERRIAR R

VAT R LR TR R A T L WD UR L KB T A

IR 5/ AR
1 faka X
T A ek ix
e ek X

)

40 km

B4 B, ABERETENE

Fig.4 The hazard assessment map of landslide and collapse
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Table 4 Statistical table of debris flow disaster assessment
index information

A+ 18] {5 E&
<2 2.774 5
2~5 17429
T B /km? 5~10 0.896 4
10~20 0.274 2
>20 ~1.4672
0~10 —2.2250
10~ 20 0.173 0
Yepg/(e) 20 ~ 30 —0.407 1
30~ 50 0.588 7
>50 -1.3470
<600 12871
600 ~ 900 0.2749
WY R /m 900 ~ 1 200 —0.548 9
1200 ~ 1 500 ~0.6350
>1 500 -2.2932
— B RAHCA (L) 0.4190
AR b5 2 BRARER 2 W - IR A 25 (3) -0.130 5
TR T 25 2l MR - IR s 524 (4) —0.044 0
0 —0.040 5
. 0~0.1 -0.3192
‘”ﬁfi *‘EF 0.1~02 ~0.056 2
02~04 1.163 8
>0.4 3.0451
0 —0.277 1
. o 0~0.02 —0.864 0
(thbﬁiﬁ(’?\f.\kfnﬂf;ﬁ‘fg 0.02 ~ 0.04 02370
0.04 ~ 0.08 0.873 1
>0.08 13365
0~0.1 1.6277
0.1~0.3 -1.1610
K 2% )%/ (km-km ) 0.3~0.5 ~0.9105
0.5~0.7 -0.293 8
>0.7 0.138 0
0 1.653 9
0~0.4 -0.3312
TR/ (km-km™2) 0.4~0.7 —0.713 4
0.7~1.0 0.1333
>1.0 1.1917
<30 0.174 8
30 ~ 44 0.853 2
B 5528/ % 44~ 48 —0.008 0
48 ~52 —0.7143
>52 0.982 5
<120 0.057 1
HHH 28 120~ 150 0.089 3
[ R H/mm 150 ~ 200 02741
>200 0.5109
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Fig.5 Risk assessment index factor of debris flow
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*5 RARSRETNEFNESITR
Table 5 The weight statistics table of debris flow evaluation
factors

WH¥ER Bl B2 B3 B4 B5 B6 B7 B8 B9

ME 0207 0165 0.13 0.093 0.108 0.126 0.085 0.049 0.037

R (354
I A
I A A
. s fak X

>z

40 km

B 6 RAMRELKMETMNE

Fig. 6 The hazard assessment map of debris flow
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Fig. 7 The hazard assessment map of comprehensive geological
hazards in the study area
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Table 6 The Statistical table of all kinds of disaster risk
assessment results

fER 3% WRfEkX  mERK  PERX  KEkX
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