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Provincial geological disaster risk zoning method based on natural disaster

risk assessment framework: a case study in Jilin Province
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Abstract ; Geological disaster risk zoning is one of the effective methods of geological disaster risk management
and prevention, and is of great significance for scientific prediction of geological disasters. Based on the
natural disaster risk theory, starting with the hazards of disaster, the exposure and vulnerability of disaster-
bearing bodies, and the ability to prevent and mitigate disasters (resilience) , indicators were selected and a
geological disaster risk evaluation model was constructed. The model was applied in disaster risk zoning of Jilin
Province. The application of the model showed that the evaluation results were reasonable and consistent with
the field survey, which can provide a basis for planning and geological disaster prevention.
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Fig.1 Schematic diagram of natural disaster risk

formation theory
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Fig.2 Geological disaster risk assessment index system diagram
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Table 1 Geological disaster risk assessment indicators
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Table 2 Evaluation indicators of geological disaster
exposure, vulnerability and disaster prevention

and mitigation capabilities

HWFZE —%HE KREWE FAE SR EES
g 4 I TAT R 0. 041
RA WHRSHE 0.012
WRRE AR > B
R SRRAEA 0.077
i W 3t i 7 A 0. 007
AOHZE  AO45f N 5% % 0.055
LU E NG M=o A N B I 7 1 0. 039
Y YRR 0.059
WK E BFFHE 4em ik Hiy 24 780 0.016
ife 55 1 N )
W ¥ b 38 1 1A B 0. 034
AABEZE  AH4% UNEE: 35 0. 044

b J5E 5 W 0.0312

MR K ER P T 0.017 4

WK E IS5 HE 1 HEHEA 0.008 1

UERSLEN TER A N3 0.002 7
fie TN ‘

ek HLJR K E B A GDP b 0.016 6

Hh 5 I A 0.009 2

[/&-Wi U E B IR BT 0.012 1

P e BB AR I N B 0.0219

3.4 PGSR

M S A B M BT R T A A OB AR A

SRR R N 0 & N[N A N -8 N TS
Bl G K BE 1 M ZE ST 45 R (B3 ~ K 6) .

120 km

B3 ETHEMRREERESXE
Fig.3 Geological hazard risk subarea map

of Jilin Province

120 km

B4 HEHEMAREARGCEZRESXE
Fig.4 Geological hazard bearing body exposure

Subarea map of Jilin Province

i 55 DX
o5 X
AR I 55 X

MK AR5 X 120k

ES5 HEMhEMRAREAREESESXE
Fig.5 Vulnerability zoning map of geological

hazard bearing body in Jilin Province

&
i
1%
s

120 km

El6 HEHHAMAREHRBRENSTXE
Fig.6 Zoning map of the ability of disaster prevention and

mitigation capabilities geological disasters in Jilin Province



5 6 3]

Hh ) 5 K 5 B R S 4R - 109

AR 5 D0 20 510 32 T 7 L, 45 2 bR Ml B K
B PEAN S5 2R o AR XA TR, DX PR AR S5 0 R
DRV T 235 2 1 e X 52 BT I b, T8 80 bk A o
KT X (7)o B AR A A B, Ab T e XU
ML GEALE IRV PR R E . R ER S
S AM R A Ol — 2, R e A R B A B

ST e ALK X
HiL K R R X
TR T A ALK X
i K T ARAR XU X 120 km

7 EREMRRERNESXE

Fig.7 Geological disaster risk zoning map of Jilin Province

4 ZiH5RE

(D) ARSCEET B AR R E WP i IE , IEUR A
TR FRRARAN T, F g Rt s
PR BT 9 I R BE 3, AR T AR KU I A
Rz T AR 3t 5 T AU DX B A 45 2R
B BATAT R, R A G M 5 9 XRG4 B2 4 — AN B
AR

(2) 1ZAE Y i HAT — 2 B0 BLE R B S 38
RERS AT RHE 5 TT e A b o o 7 R B o 7 g Al
b AT UM Sl 2 B BUCE KA R A AR
TR, T JE A G 5 AU T

CESd ¢

[ L] #AsEss, £, A&, & Kl X KR8 X
TR 9 3 WU T AL 5 IXRILT]. PEAA - 3R
S BRKE 2008, 18(4) ; 28 —34. [HU B B, JIANG Y
X, ZHOU J, et al. Assessment and zonation of land
subsidence disaster risk in urban and suburb of
Tianjin[ J]. China
Environment, 2008, 18(4): 28 —34. (iin Chinese) ]
[ 2] fRdede, skA, 30 HB R F XK T4l 28
LI, JE, 2015, 30(4); 130 - 134. [XU J
W, ZHANG M S, FAN W. An overview of geological

Population ~ Resources  and

[3]

[4]

[6]

(7]

assessment [ J ].  Journal of
Catastrophology, 2015, 30 (4): 130 — 134. (in
Chinese) ]

FEWHT, KA, ZEECE, A E A b BT 5 E K
o BT L B IFIR [T ], PEILHL BT, 2015, 48(2) :
238 —246. [TANG Y M, ZHANG M S, LI Z G, et

disaster  risk

al. Review and comparison oninland and overseas geo-
hazards risk management[ J]. Northwestern Geology,
2015, 48(2) : 238 —246. (in Chinese) ]

BRI, BREDE, FIEF, 4. 30 i AR
AE LI BRFE R IFH L], W TR (5 8
PR T fE), 2018, 45(8): 98 — 101. [ WEI L S,
CHEN G H, WANG Z P, et al. Geological disasters
risk assessment of ground gathering and transportation
gas pipeline in puguang gas field [ J]. Exploration
Engineering ( Rock & Soil Drilling and Tunneling) ,
2018, 45(8): 98 —101. (in Chinese) ]

WARD P J, BLAUHUT V, BLOEMENDAAL N, et
al. Review article; Natural hazard risk assessments at
the global scale [ J]. Natural Hazards and Earth
System Sciences, 2020, 20(4) : 1069 - 1096.
AROSIO M, MARTINA M L V, FIGUEIREDO R.
The whole is greater than the sum of its parts: a
holistic graph-based assessment approach for natural
hazard risk of complex systems[J]. Natural Hazards
and Earth System Sciences, 2020, 20 (2):
521 -547.

iRAkA, KIHEZER, ZL2WHE—. LZHARKEK
Kodg Ml—a W S S b E g ik
FLI]. AR R F ¥4, 2006, 15(1): 29 - 37.
[ZHANG J Q, OKADA N, TATANO H. Integrated
natural disaster risk management: comprehensive and
integrated model and Chinese strategy choice [ J].
Journal of Natural Disasters, 2006, 15(1): 29 - 37.
(in Chinese) |

FRYEAL, XU, R LR 0CE KRR LS
WM. dbaT: JERTRA M REL, 2012, [ZHANG J
Q, LIU X P, YAN D H. Introduction of integrated
disaster risk management [ M ]. Beijing: Peking
University Press, 2012. (in Chinese) ]

el BN, W S, . R I XN
5% & Hb K E B A KA S R A T ()], K
FE4 2018, 33(4): 78 —85. [ XU X H, TANG X
M, YOU S Y, et al. Dynamic risk assessment and
mergency warning for sudden geological disasters in
small watershed of southeastern coastal mountainous

area[ J|. Journal of Catastrophology, 2018, 33(4) .



-110-

TRLLR 55 BT B AR U KUBS DA HE 2 9 48 2 b 5 i XU DXl s R —— DL 35 bk 4 S 141

2020 4F

[10]

[12]

[13]

[14]

[15]

78 —85. (iin Chinese) ]

PR, B, EWAE, % BT GIS B Bt T
Je R K E KB PR [T]. SRR S AR,
2018, 32(1): 113 -118. [LI Z W, YANG D Y,
WANG M H, et al. Risk assessment of geological
hazards based on GIS in the Longfeng town of the
Enshi City [ J ].
Engineering, 2018, 32 (1):; 113 - 118. (in
Chinese) |

TR LLR. FETT 5 A5 9 KB AN U A B
XFSRWESE - LT AR 2R mg B L X S i [ M) b s
Bh2% it fg 41, 2017. [ZHANG Y C. Research on risk

Resources  Environment &

assessment, early warning and  management

countermeasures  of  rainfall-induced  geological
disasters; Taking the mountainous areas in southeast
Jilin Province as an example [ M ]. Beijing: Science
Press 2017. (iin Chinese) ]

BREK¥Y, TR LUR, SRARAL, 4. BE T4 G A
B i A K T AT L], K FEAE, 2019, 34
(1): 68 -72. [LANG Q L, ZHANG Y C, ZHANG ]
Q, et al. Analysis of debris flow hazard factors based
on combination weighting theory [ J ]. Journal of
Catastrophology, 2019, 34 (1). 68 - 72. (in
Chinese) ]

TR, BERR, SR, 5. Il XU BHL 5T 9 IR A
5B P4 7 15 K SB[ T]. PRAE e BT, 2019, 52
(2): 125 -135. [ZHANG M S, XUE Q, JIA J, et
al. Methods and practices for the investigation and
risk assessment of geo-hazards in mountainous
towns[ J]. Northwestern Geology, 2019, 52 (2):
125 —135. (in Chinese) |

FA G TR WL UKW e R SRS XU IR AY S5 4
% DL [ B S h i L O (M) dest:
A RlsE AL, 2017. [ WANG S J, WANG Z F.

Comprehensive risk assessment and management of
glacial lake outburst disasters: Taking the Himalayas
in China as an example [ M ]. Beijing: China Social
Sciences Press, 2017. (in Chinese) |

B, SRR, B, L ETREERE N
MR FE By PO [T]. B RS TR,

[16]

[17]

2020, 20(14): 5544 -5551. [LU X, LAN A J, MU
H J, et al. Geological hazard risk assessment based
on information quantity model in Panzhou City [ J].
Science Technology and Engineering, 2020, 20(14) .
5544 —5551. (in Chinese) ]

BN, Hilbelg, ZEI, S RETFEREALS
Logistic [a] A S BYHE 5 (19 b 5T K % 55 R PEIEAA [T].
TR, 2018, 26 (2): 340 - 347. [FAN Z
Y, GOU X F, QIN M Y, et al. Information and
Logistic regression models based coupling analysis for
susceptibility of geological hazards [ J]. Journal of
Engineering Geology, 2018, 26 (2): 340 — 347. (in
Chinese) ]

EEW, wmaE, B, F ETHABHEAES
Logistic [ A& RIFE 5 09 1075 B 207 3 BT K 5 &
PEPP WFSE [T]. K AR B $ A, 2019, 50(3):
132 - 138. [ WANG C M, HUANG J, LI Q, et al.
Evaluation of geological hazard vulnerability in
Lyuliang City in Shanxi Province based on coupling of
information content model and Logistic regression
model [ J]. Water Resources and Hydropower
Engineering, 2019, 50 (3): 132 - 138. (in
Chinese) ]

WM, B2, TLX%TT, . BTt R U
RI5 % AR A A 0 st BT R E B R T
Pr—UUSMNEITHE RET]. RS T
£, 2020, 20(1): 96 —103. [QIN Y G, YANG G
L, JIANG X Y, et al. Geohazard susceptibility
assessment based on integrated certainty factor model
and logistic regression model for Kaiyang, China[J].
Science Technology and Engineering, 2020, 20(1) .
96 — 103. (in Chinese) ]

WRECER, P, skbt, 5. MaEhE AR RERK
WCIH AR F [T, /K SCH BT A% db BT, 2020, 47
(4):1-4. [CHEN Q Z, ZHONG P, ZHANG X, et
al. Establishment of an innovative system of natural
disaster prevention and mitigation in China [ J].
Hydrogeology & Engineering Geology, 2020, 47(4) .
1 - 4. (in Chinese) ]



