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Abstract: China is one of the countries with the most serious earthquake induced landslide disasters in the world. Considering

geological structure, landform, stratigraphic lithology, river and ground motion parameters, and aiming at the seismic fortification

W #s B #A - 2020—08—26; BB H#A : 2020—-10—-17

EELWE: EE T =1 E AU LRI H (2018YFC1504601) (E % [ IR BHA 34 (41702343 41572313 ) P [ i S A5 151
(DD20190717 .DD2016027) L [FE# 1)

BB £, 5, 1982454 it W5 51, WA= S0, Mt 5 e 3 G 1 -5 XU RS Y 3 E—mail : wangtao_ig@163.com.,

EWESE XHSE, 5, 1987 4R 10, mIFST b1, it ot 9¢ 3 B PR PTAG -5 KU AR I SE ; E—mail :1im 19870918@126.com,,

http://geochina.cgs.gov.cn H1E LT, 2021, 48(1)



22 i 5] b J 2021 4F

level exceeding the probability of 10% in 50 years, the hazard assessment of seismic landslide based on information value and
Newmark displacement model were carried out respectively. Based on the most unfavorable principle, a comprehensive zonation of
the seismic landslide hazard reveals that in China, the high hazard areas of seismic landslides are concentrated in the boundaries of
five active plate boundaries or geomorphic transition zones, such as the north—south tectonic belt, the periphery of Qinghai— Tibet
Plateau, the periphery of Ordos, the Tianshan Mountain range and the Taiwan Mountain range. The analysis of the impact of seismic
landslide hazard on cities in mountainous areas reveals that Yunnan, Sichuan, Gansu and Taiwan, among the 34 provinces, are
seriously affected, and 48 of the 370 major cities are severely affected, and 44 of them have active faults crossing. It is summarized
that among the 9 national development priority zones, the national and provincial optimized development zones are generally
suitable for urban development and construction; the 25 urban agglomeration and economic zone are relatively suitable for urban
development and construction, but the central Yunnan, Chengdu— Chongqing, Lanzhou— Xining urban agglomerations and
Guanzhong— Tianshui economic zone are seriously affected by seismic landslide hazard. Among the 14 concentrated contiguous
severe poverty areas, the western Yunnan border, Wumeng, Qinba and Liupan areas are seriously affected by seismic landslide
hazard; the three deep poverty state areas, such as the Liangshan prefecture of Sichuan Province, Nujiang Prefecture of Yunnan
Province and Linxia Prefecture, Gansu Province, are also seriously affected. It reminds us that these regions require special attention
in geological disaster prevention and national territory spatial planning. The results can provide reference for urban development,

land—use plan and detailed seismic landslide risk management in national scale.

Keywords: seismic landslide; hazard assessment; information value model; Newmark displacement model; national territory spatial
planning.
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Table 1 Statistics of major seismic landslide cases in China
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Table 2 Explanation of hazard assessment factors of seismic landslide
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Ho  FER ISR L RZE, c(kPa) Lp(°).
y(KN/m®) 533 Ry ke AR SE R0 3R T I EE A
g TAREEE , 0°) R RWEERE | ¢ A Ve A i AR R
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JEF Newmark #5275 (%) 1l 72 ¥ B f B P 2F Ak T
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R METARICEEA R A B B B RO 5% . R
FH 0= B2 (U 3= S (E I BE PGA | Arias
JE A5 ) AR b = I R A, R AL AU 2 g =X
i 22 A7 # (Ambraseys et al., 1988; Jibson, 2007;
Yuan et al., 2016),
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Table 4 Information value of seismic landslide influencing

factors
BhR o2k Bhrz RERXME XEE  FEEM
1 0~4.0 1.168
2 4.0~11.4 0317
YR 3 11.4~20.1 0.792
4 20.1~30.5  0.872
i 5 30.5~85.9  0.964
ISR
1 0~35 0.241
2 35~106 0.256
e 3 106~194 1.189
AR E/m ‘
4 194~300 1.231
5 300~4496 3.336
1 WA A 41 0.656
2 BIRMEAA  -0.007
TREAE 1A 3 BORESEA 0.079
PR o
il 4 A 0.819
5 +1k -0.664
6 KRR AL -1.417
1 0~0.6 0.606
} 2 0.6~1.2 -0.413
SR
N 3 1.2~1.8 0.004
= /km
4 1.8~2.4 -0.106
- 5 2.4~3 -0.628
T K &
1 0~0.4 0.030
o 2 0.4~0.8 0.000
53 g/
3 0.8~1.2 -0.002
km
4 1.2~1.6 -0.014
5 1.6~2 -0.024
1 0~3 0.084
2 3~6 0.009
ST 3 6~9 0.041
ZY1 70 B /km ’
4 9~12 -0.195
5 12~15 -0.226
1 0~2 0.084
55 T A 2 2~4 0.003
e W 2L f P 25/ 3 4~6 -0.086
km 4 6~8 -0.159
5 8~10 -0.327
1 0~1 0.046
5 R T E 2 1~2 -0.128
H BT R 3 2~3 -0.140
/km 4 3~4 0.067
5 4~5 -0.065

fFEREE NSRS LG R REZE, &Y
RNEAT B A A0 I 8 S AR o bt K e 3k
Oy RAEAR BRI N AN ER AL KX [-6.87, —
1.45) f5) K X [-1.45, 0.50) .1 5 & [X[0.50, 1.00)
HIiE 2 & IX[1.00, 3.78], fe 2R A3 T B AR A (1)
S [E RIS K AR R () 3a) .

1T B AT (14 4 [ V3 o0 A R B A MR

U R I A AT B A TR i R i 4,

/zELﬁi F R R AR S PGA (R B =l TR
FHME 5 PR 25 JE R PGA A2 B 2 B 19 5 e P EAh
b 5 T I e B M A A — R 1) M, AR SR
W5 R PE AR B a5 RS MR fa KM PGA B B
FEAH T Y T 145 31 7R 0 3 e O MR (A 25 27, AR A
b R VI A B MBS 0 AT R, o 2 T B Y
F1%) 42 ) b 78 0 BB A B R PP 45 5 0l 4 S AN
FERE X ARSERE X fa s XA R X (1 3b) o
4.2 EF Newmark 25 B RS 11 EE

FIH 22 (3) A (4) TR AR AR I Ao .
W ARSI H1 o BRI S o RN SRR 5,
i 2 o TR M A R A K S A 5 R
(Bt 345 . 1997; Jibson et al. 2000; F 445, 2013;
MR FI%E, 2013; B54£%, 2013; Zhang et al. 2017) Fl
WY S BORE, MRS Keefer X4 bR 72 15 Bk %
P51t (Keefer, 1984, 2002), #1754 7 i 5 LIk
JEVE S RNA TR I SR i . [ P AhE
Newmark #5 7 35 {4 5 B (1) 2 80U(E B .2 2% jE &
JZ2 ¥ A (Jibson et al., 2000; Godt et al., 2008; .
V4R, 2013), ASORE IR IE B S HORUE =3m, [F]HT
5 B A UL A S T A R B A B ¢ LA S
ek 20 T A R () A 8 T 5 A ) L B K R ) 8 Ak
LR R TR T T AR T S o PR 8 o T AR R 1 L A1
m=0, ZeTT 5 ] A5 4 [ b I S5 o B A7 4
5’%.V\]ﬁl‘%?Newmark*%’*”P/Jﬂ*&?ﬁ(ﬂ" NI
R, (H TIN5 3] (%) b 52 1 B A 6 P 245 SR 4
A a3 — 2 (Dreyfus et al., 2013; XI| 1 545, 2018).,
itk — 2L BE TR A AT HEPE AR SOR R TR Bl
) IIi&%‘i%fjﬁa%%ﬁ@éé%ﬁﬁ%i\@i&ﬁ%iﬁiﬂz
PR (RIS, 2012):

logD,=0.194+log[(1—a./PGAY**(a/PGA)""™
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Fig.3 Seismic landslide hazard assessment based on information value model

a—seismic landslide susceptibility; b—seismic landslide hazard
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Fig.4 Seismic landslide hazard assessment based on Newmark model
a—critical acceleration; b—seismic landslide hazard
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Fig.6 Impact degree of seismic landslide hazard on major strategies

a—370 major cities; b— 9 major function—oriented zones; c—25 urban agglomeration and economic zones; d—
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http:/geochina.cgs.gov.cn H [E il

W, 2021, 48(1)



32 i =]

Hh J5t 2021 4F

(EERIX f7 H=1%) BB fak X G < 1%) .

(1) X = F T A RAT BT . Xt
370 LT (R 4 L RET AU GRITAB TS
SETAE WATEATC, 294 AN ML T .7 S HBIX 304
H IR MR 3 AN 5 334 N A TIBUA T, 2918 L H
WX EEL, S E20184E8 H 13 H ) ZHuZ

SRR L AT R, 107 1Y 48 AT 32 M s= i
SR EE 5 Ho 44 NI T Sl IR AR R T R

WO . X4 [E 34 A48 HATBUR T3 A o (&
6a, 7% 5) , 48 32 MR T R I U 45 R T
I v G B XA 5 EL AR R R - = R 50.6% . 1T )T
19.6% H il 14.5% . 575 43.1%.

(2) %4 [ F= A T Rl DX I 1 5 (4 I =R T
AE DR R 1 Ay v [ ] 428 [R]TF 2 1) AR | JE A
PEFNL A RRI 5 [ A 23 (BRI R 9 28 =R T R
X3k, A3t i, R R4S AT AT e DX B A A
IS TIAT R . Hod, B R T & X2 1
TR W ) A5 T T SR v A e g IX ) 7R
WPAER , 45 1T Th R I — 5 B — L7 5 W 4k
VIS FEAR BN B X 3 i R U — R 3 — T L T 26
VIS BEAC U E DX 1L 2R > I gt v S VI~ VI 2
ARFUREIX , HoAlh 728 AR BE X A9 F b i Wi
M 7™ 5 1945 1 (81 6b, K 6) o

(3) X FLEAF X G ey, 4254
T BT X5 IR TR R 2 VR S DX S P R K

W, RAVEE PR — 20" T A A R B AR . X
B - T AR 2 246.7x 10 km? , b 52 T B v 1 I XD
R HL 24 5.2% , W ARG T4 ) b o i B oo A 6 X 5 H
(RS- 257K | RS T A i, (2 7 R T

SRR A — PR DGR AT IX i 2
TEIX L PSR TTRE 4 A4~ IX Sk 32 5 M P2, B G
(FEl 6c, 7). HumZ 352 m v S5 BRI X 54,
ALHE & ARSEITT AR T B I A X ORI T
B ILESE 23 X b 2B X, HAx 16 M HLRIX
Z MR M SR A

(4) it 4 v 2 4 PR] b IX ORI SEC it ARk K - BB

i DX (AT fRTBR R IR X)) B 5] o Hp A A R 3%
TR INEL(2011—2020 4F ) Miffi 2 1) 14 4SRRI X2 4k
IR Y, 95 K E A2 420,710 km?, K
Loy AR e TR AR 1L X, VIUEE B DA b JEAR B 32 IX i AR
FE24979.7% o bRV I 5 1 7 B 9 L XA 44, 4
FREPEAE LI BRI RO X ALK
(El6d, 32 8) o “ = IX =M "R BE B IR b X (75 VY 8L . P
A E IRV = X7, AR DU B | R
TN CH R I BN =07 ) 37 b 52 i 33 o o 7
SREN R R Ry R e B
FHBIX, = X752 R I R T A

6 W it
(1) P L B X2 o [ TR =4

®5 THERBHERZMmENEEZEH TSI

Table 5 Statistics of major cities seriously affected by seismic landslide hazard
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Table 6 Statistics of cities in the main functional regions seriously affected by seismic landslide hazard

Fr5 TheglX e

B 5 Lt g

1

I 28 0 L T A Xk

PR AT X 3K

CEZE A 5 F 771X

IR 1 7 DX ] 2 0 L

ABFERO

TR T fE AR E X IR
[ K GARALTT R IR CTE) B AT X I T 48 G i T R DX (g ) BRI T 4 DX (4 ™ i 7 XD (i)

BRIETF A IX 3

A CRE R o D 5 DU RS 22 AR BH SR L D 5 HR 2N R K Bl 5 B et
(B EARTE B35 RS R B0 « BVE CGR R B) 3 B CRMELLD s g G b s 52 CRLSRD

P (G N R T TN 2 NS N R N T AR TN A S 2013 N STIDRY T (G RN 237
Bl KB BB BORS S B e 75 ) 5 DU I Cffe 22 VEER AR JE L Bl 5 SHH GRS DU T /N BE7KO 5
QD s P CGE D

H AR OB AR P B e R S D s DU OREZ2 VERBA Ll T o6 H B BT
TG (P RUARAN  SC LAY WYL £ P R « B8 (P 22 LR i DR X)) 5 7 3 (e 408
TRR IR S 5 VG CE g i) s 7 BRSO 5 L 78 CHH ) 5 DEEC Ll » 22D 5 51 C22 )10
P CEL A e R e P WL A8V T G XN S ) < DU I Rl A RE A Ll it 4
T 2 B RO 5 (O g L A L IR B L B S e 5O AL s R G VL H R L I
ENVAEDIE K€ INC A al SR (€= LN AN 1T DRy RN U QER N R SR B A€

FD s FHEGRAE B TR (T 5 g Cr gD

Gl

R7 ZHEBRERZMTEENSFRX S TR

Table 7 Statistics of economic zones and city clusters seriously affected by seismic landslide hazard
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Table 8 Statistics of concentrated contiguous destitute areas seriously affected by seismic landslide hazard
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