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Abstract: On the basis of fully analyzing the development characteristics and distribution laws of geological
hazards in Zhuhai, the risk assessment is carried out with AHP information method. Seven types of collapse
and landslide evaluation factors and two types of land subsidence evaluation factors are selected to be dealed
with the ArcGIS software for superposition calculation to form the vulnerability assessment map. Then the
precipitation and sedimentation rate are superimposed to form the risk assessment map, on which the vulnera-
bility of the hazard bearing body is superimposed to form the geological hazard risk zoning. The results show
that it is effective to adopt different evaluation models and methods for different types of geological hazards
in the process of risk assessment, outputs of which are consistent with the actual situation. This achievement
can improve the efficiency of geological hazard mass monitoring and prevention.

Key words: risk assessment; AHP information; geological hazards; ArcGIS; Zhuhai City
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Table 1 Judgment Matrix of Collapse and Landslide
Geological Hazard Susceptibility

Gy RSN (A-B)
Al Bl B2 B3
Bl 1.00 2.00 2.00
B2 0.50 1.00 2.00
B3 0.50 0.50 1.00
Hb IR R 28 AR P (B1-C)
Bl cl c2 C3 c4
cl 1.00 2.00 2.00 2.00
2 0.50 1.00 0.50 0.50
C3 0.50 2.00 1.00 2.00
C4 0.50 2.00 0.50 1.00
b oA IR 3R B BT 4 (B2-C)
B2 C5 C6
C5 1.00 2.00
C6 0.50 1.00
HMEECR R 2 FI R (B3-C)
B3 c7
c7 1.00

JEEHERAER. 5 A SR 0 T R 1) 5 AR AL 5 e R BRI
CR A — 31k F 28 RIH AL —BUPEHE b5 8 4 CR
FETF AR RORIAR BRIA] B FL R BB A (R L5 R
#r CR < 0.1, AT RS2 FI MR I 1) — B0, SR IS AR5
WX 77 %8 )22 (B-C) IH— 1L J5 WAL EE Wi, 4 L AE
WZ(A) TR IH—1LE R B SR 25 I B2
BE(£2~4%3),
2.1.3 M4k

HRIEIEA R A [R1 551 A A X BT R UL,
HA ik B H—Ak (2 4) , FRb A A% fL b B
AR PP R TS S I — IR (5] 3)

R2 BBBEMRREFIMEMNEITE (A-C)
Table 2 Calculation of weight of judgement matrix of

collapse and landslide geological hazards (A-C)
FIMEERE Ao CR R (W)

Al-B  3.0536 0.0516 (0.4934,0.3108,0.1958)
B1-C 5.1517 04313 (0.1927,0.0681,0.1362,0.0963)
B2-C 2 0 (0.2072,0.1036)

B3-C 2 0 0.1958

®3 HEBEMBRRES R EITENNE
Table 3 Assessment weight of geological hazard

susceptibility of collapse and landslide

HENJZ B bz B
Cl 0.19
C2 0.07

Bl 0.4934
c3 0.14
c4 0.10
cs 0.21

B2 0.3108
c6 0.10
B3 0.1958 C7 0.20
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km?, (5 EREETT S RIAR 1.57%; P 5 K IX 1514,
TIFR 126.12 km?, (7 BRI T S TAIARERY 7.65% (105 &
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Table 4 Quantification and normalization of evaluation factors for collapse and landslide geological hazards

PEM AT a4 (GISSTAIEN AN
0 ~20° 22657
20 ~ 45° 0.6392

0353 0~4 639 0.19
45 ~ 60° 22510
60 ~ 90° 2.6091
(1] 25 35t 0.9927

03] PR -0.6614 0.07
R 0.3026
<10 m -3.6529
10 ~20 1.2067

HTE AR i " 0.14
20~30m 1.6489
>30m 0.9367

<0 /

0~0.2 0.0306

TR T 0.10
02~0.4 0.7706
>0.4 -0.3936
YIRASA 2.3394
A 0.1642

TR IR 021
D/K b1 -1.1073
Q Mt AZE -1.8007
<100 m 0.8080
100 ~ 200 0.2288

W i " 0.10
200 ~ 300 m 0.3396
>300 m -0.1958
Y FH i (A3 Fhopat ) 55 0] b (R 25 ) 0.1994
AV s CBF 3, K T, S, SR, 285V b ) -1.5758

- Hh R ST 0.20
IR K H - RS T - 3838 FH -1.0520
SRS T M N T R b KA R ) 7t B P 0.6099

2.2 2P 45 R A, BRI 219.94 km?, 5 BRI TT AR 13.35%;

FIFH ArcGIS #AF il g X" T 5 2k i
K153 25mx25m A% B0, # 4PE A R i BT
K2R TIRAE 23288, SR A 1 2% T8 A —fk &
(P 5) , P 25 8] B T 201540 B i B 4852
B A% B — VP BTN A PR R B AL
RS RAEVEM ], SR G 275 5 IS VRN TR+
Xt 5 B MR GEA TR PEIN AT AR T AR M
BATCHI T TR 2 A AR BE RN, A3 BN/ NBIR AR
A3 44 DX BE, e 45 H H TR ITC A i 3 ¢ 35 15
o AR 2 & DX (SRS 20185 TEVE 5, 2022 4
W5, 2022) (JEL6) o Hep s 2 K IX 9, BT AR
64.01 km®, B 7 S 18 R 3.88% ; 1 5 K [X 20

&5 R IX 294, MIAI AR 565.91 km?, 5 BRI 1T S
T 34.35% 5 AE 5 & X 24 4>, i TdT FH 249.80 km?,
o BRVAE T BRI AY 15.16%.

3 UK F fE BT
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HR A 2008 ~ 2021 45 B 15 17 32 AT o5t W 0
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Fig. 4 Assessment Map for the Vulnerability of Collapse and
Landslide Geological Hazards in Zhuhai City

x5 WENEMRRETNEFELREA—K
Table 5 Quantification and normalization of evaluation

factors of land subsidence geological hazards

BEINESEE I3 I
A 0.00
<10m 0.07
BARRE 10~20m 0.13
20~30m 0.20
>30m 0.27
e 0.00
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Fig. 5 Classification and normalization diagram of soft soil layer thickness (A) and loose sediment thickness (B)
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Fig. 6 Assessment Map of Land Subsidence Geological Hazard
Susceptibility in Zhuhai City
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Table 6 Statistics of Monthly Average Rainfall Information in Zhuhai from 2008 to 2021

Feg R k2% IS IC BT EMR,  HBTREMS LG DRI BT L L) B

5 (mm/H) ™) T (S0/S) (AO/A) )
1 <130 88153 7 2.05% 3.17% -0.4360
2 130 ~ 140 141084 7 2.05% 5.08% -0.9063
3 140 ~ 150 134879 22 6.45% 4.86% 0.2839
4 150 ~ 160 521234 27 7.92% 18.77% -0.8632
5 160 ~ 170 1080987 128 37.54% 38.93% -0.0364
6 >170 810512 150 43.99% 29.19% 0.4102
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Fig. 7 Geological Hazard Assessment Map of Collapse and Fig. 8 Map of Land Subsidence and Geological Hazard
Landslide in Zhuhai City Subsidence Rate in Zhuhai City
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B Table 7 Vulnerability Assessment Table of Geological
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o f EPON 0.5-038
: ; BRI 0.3~0.5
&9 SRl i b AT TRE b3 O A B TP 4] e .
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Fig. 9 Hazard Assessment Map of Land Subsidence Geological N3 0.1~023
Hazards in Zhuhai City Uk g 0.8~1.0
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Table 8 Classification of geological hazard risk
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Fig. 10 Vulnerability Assessment Map of Zhuhai Geological

Hazards
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