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Hazard assessment of shallow loess landslides induced by rainfall:
A case study of Liulin County of Shanxi Province
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Abstract: Loess Plateau is one of the most developed areas of geological disasters in China, and the shallow loess landslide
induced by rainfall is the most typical. Taking Liulin County, a typical loess landform area, as an example. With the increase of
rainfall in the study area, the area change, distribution location and expansion trend of the landslide deformation instability area
are analyzed. The research shows that with the increase of rainfall, the location of landslides gradually develops from a stable
state to an unstable state, and the number of landslides in the unstable zone gradually increases, indicating that rainfall has a
significant impact on the slope stability of the study area. By comparing the simulation results with the actual rainfall-triggered

landslide disasters. It can be concluded that the SINMAP model is effective in simulating and predicting the regional stability of
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shallow loess landslide induced by rainfall in the loess region, as well as can be used in the stability assessment of shallow

landslide in the loess region.

Keywords: rainfall; shallow loess landslides; stability; SINMAP model

Jilll

0 3

B e L DA S R R | VAR | b
B K 2 T, AR 4 T M 3 A S - AR R
B R M DX H R T AR M O B K Y
WA IX Z —W PR, T AR S A A o SR
JRUH T ok HR IR 309%, 7 R A 24 3 [ B RO XY
R AL A 2 TR AL, 16 SN B BR B L KR 2
KRN TRMZ2izE . B TAE THSERE L
se—MRALB H 2 BAT IR TR AR IR TR IR Y £, AR 8
K Fyog i BREGER RAR . PRIk, 70 B g D DX R R 5
K M A A, JU R R 5 A )RR SR
iR H e R o EGTIE, B v R Y
75% VA_Efil A FRE T A4 T AR, S2 M sm KRy
SR, g o A R R, AR TR R R B T
ZRH, BRI RO B L R fa R i 3z —
PRI, o B R/ T B e RO AR PR 5 A HoA
B BIE IR L

— B DAL AT DX S 4 T, R 3 14 R RE P HEAT
PNTTY H AT, E2ARZIINESON TR
BAPRRIR P RIS E D T, BRI AR A RS E M
i, FEEE RS AN EAR A 30 5 T, AR AR B X
HFE VAT B, T TR R R
MBI R AT G A )T B A
R o PRI, DX ARHSE A 1 20 A X X - 3t L K
FIECK B K INBA 2% Ml BF5ERM, o122 N IX
SR E P R AT 75 WAL 5, A s ) RORE b ) W i 3 e A
AR FE R, XoF T AT B 23 JC AR Y DI, R4 1 ek 00 A By
I, R R SR, o I 5 v 114 3t B A B R 3 R S it 4
Jiti, SEBRGE PRdm RACH, A B T OR3P N R A i 0 7
A,

N T X RSB E PR T 0T, KR B E MRS
75 E SR BEAT LU, 5] anBsf) &= 51,
SR AL B AR Bk SR L
[ 3 AR 20 21 AT Ao 2 [ 2% 2R I s AU AR TR 22 23
5o HAETEMRERABRM A EIHIBINE; gt
L R BIF 5 T 1 % D sl e i Jo 3 0 Y B A
B, AR IEE KRN AEDLH, AN LT 14 ) 2
LA O B, BT AR BOAR E PRI A5 2R HOd TR

BRI, — 2022 35 PG T W S AL A9 A B 1
BT — S gk A U M AL H Y E PR AL G ) BE AR
i SHALSTAB?® ~ 21 SINMAP2® = ) TRIGRS® ~ 3!,
SCOOPS3DP? ™ 145 |- A 35 S A5 AU 75 P47 3140 I A% e
7 T B 4 B AR 4 5 ) 0 3 R 1 DR 3 Aok
TR A 18 HA B I 25 B AR R SE A, b T
NS E SR | Sl e

WAk B 55 4 80% LA 128 T35 X . HR&eit, 4
BT A 1 Ml BT K A A e B SRR X, B2
S R RN S & 1R 2B i . SO 3k SINMAP
R AR B A AT X 52, X 9 X R [R] B I 251 A
DX I ASHIE RS MR T X E AT o A B A X AR R S
MR EL 1 38 )2 B T A S PR VAN A T A YRR
SRR EL - st RS s e B A B S

1 HREXBR

WG AL T L P48 AR e i, 2R e &R . K IX
Bm T R R A R Rl T R — 2 T R AR, 6—
9 JJ Aoy 2 [ TR SR AR I ) B, 4 A RN PR TR B 1Y 67.5%
A7 A A M TR B o A D SR e, bR B BT =
AR UEAE Dl 632 mm, 224 TR 2= 734 H R R A 19 1 {8 R
45 mm, H WE{E N 91 mm, B {5 49 mm, £ 41
A 494 mm, 728 K& B 1901 mmBY,

MR EAL T B B2 X PG ER, XA A AR, L7
R, ek 2RI PR IR HIE . & 25 X2 Y
80% LA I~ 13 700 ~ 1300 m, My BEWR, To] L) ik ™
XA X AR ZE 5y & A M B S M T U o FE A
L MR B B R A B B R T AR b A AR B R B
Do Hor, XU, R R, el TiE, MR M2
DAVG, BEA LSS+ Febe X O 3, 8 i A X E 2504
TE AR 7 S A SO A BRI A Y

DX PN g 23 o R T R R A T R L
PRI, ER M s AR AR R T 2R
TR RIS —7 5 TR 2R 3 A T B AR TR bl . Rk X A
WA G R EE AT N T AR R kR
A= R AT T A B B R R A TR
PR =R AE AT W, 5 DY FR A T B R X
J PRl = R AETR A DX P R R AR R R R, A
S ph R 1 T PG A ) SRR AL 3, A I 5 32 e



2022 4E

AHAAS , A5 BERT RN R B R I UER M P 5 X —— L L P bR S 1) - 107 -

F X PN B KA B B A A A RS R R AR A
IR R BEWRAF I PR BE 25 1 vT 0, X N bR K4 RS
Horp, FABCA ALK 2 o0 A0 TR R X, =1
KB SR 5 W8 A 2SR K 2 A A AR B
PO A B 0B A X TS 2 I ik R 3 5 4 B 1 K 4
A TR EL LR E— e I 13— 2 )™ R i v P S b X
WRIR R A K A AT )T, il T bR B 5 A8 it e 2R 4B
KB ATEMIAR B AR AE WS | F R &— /N
fi(E 1)

S5 I R 1y B | R NN = R I < - R 1
B e B — S, AR T A B A e
] b 2 MAR B A BT, 55 9 K 12.8 km, I Bk A AR
24 109.6 km? = JIVA R BT AR VU — 5 KT, KB
T E  Bad A HE, K 704 km, 75800 29
558.1 km?; &0 75 ELEE PG A i b il g, 24 56.7 km, 4
S 397.3x108m°,

0 2.5km L -

— .‘.\\.,-”.
R IS
IEAES R

SRR B X B4
B 1 LEAH R KA

Fig. 1 Geomorphological zoning map of Liulin County,

Shanxi Province
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