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Abstract : The Ili River Valley is a key development area in Xinjiang with dense population, favorable environ-
mental and economic conditions, and one of the regions in China where loess landslides are widely distributed.
Affected by factors such as climate and topography, landslide disasters occur frequently in this area, but the land-
slide response to rainfall events has not been fully demonstrated by monitoring data. Therefore, based on the
monitoring data of the Karaheisu landslide in Xinyuan County during the rainfall period from April to September
in 2021, and using the SPSSPro platform, this study employs mathematical statistics and grey correlation analy-
sis methods to comprehensively analyze the correlation and association degree between displacement and rainfall
amount, soil water content, and determine the response characteristics of soil water content, vertical displacement,
and horizontal displacement of loess-bedrock landslides to rainfall. The results show that landslide deformation has
a strong correlation with rainfall amount and water content, with the rainfall infiltration depth basically stabilized
at 1.2~2.0 m; the degree of association between landslide displacement and rainfall amount is greater than that
with soil water content.
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LR , BB s T I R E R AR R RZAK AR, PR R T I o .

x5 ARZEIRBRRETFHMHEE

41X GNSS 2m 4m RHOKF 36m 44m 2m 4m R 36 m 44 m

K AR 6m 16 m 6m 16 m
¥ /mm 493 7.05 868 7.38 6.67 514 070 007 022 0.12 011 0.08 001 0.01
¥ /mm 545 894 343 347 338 223 091 064 0.09 010 0.09 009 0.08 0.05
T#/mm 823 639 0.00 000 000 000 000 000 0.00 000 000 000 000 0.00

4 fu-FEWE- LIRS KER B XA

IRHRAISCATIE , WERTEL L 0~2 mt UK S RIZ RS UL RE AT BN, R A ST TR ,
HUH R . 0~2 mAbs41EHEEOK S, SETH6IPHIN, 4H 01 HGNSS 45 A | TRHALES 15 64 f
TSR IR CLOCHERE ST . 38 IR (SRR T AP BT | 4330 R A0, , ST DI R AL, I LA Ay Rl
TSI (PP HIE , 43 DT4s 5 MR W36,

* 6 BWMNBSAMME. TIEKSEAROXRKES RS

GNSS 4% w15 2 m HH15 4 m w15 6 m
PRI IKF SE] K- T IR EE) 7K T

REREE HE# SGHRE HE# SCHRE HE# SCHKE HE# SCHKE HE# SCIKE HE# SCIKE HEZ SCHOE HEHS
MRt 0584 6 0557 1 0816 1 0429 6 0815 1 0406 6 0803 1 0406 6

04m 0749 1 0468 5 0721 2 0495 3 0727 2 0505 4 0740 2 0503 3
+3E 0.8m 0720 3 0467 6 0715 3 0460 5 0716 3 0487 5 0.729 3 0484 5
K4y 1.2m 0717 4 0493 4 0677 4 0478 4 0678 4 0505 3 0.690 4 0501 4
YME 1.6m 0706 5 0531 3 0638 5 0512 2 0640 5 0534 2 0654 5 0531 2
20m 0734 2 0553 2 0569 6 0533 1 0569 6 0560 1 0581 6 0556 1
1516 m RIS .36 m RS 44 m
AT K TMH 7K EH 7K EH

KRB 2 OCHRBE HE# OCHRBE HE# IR HE# KR & CHRE HE#
BRI 0786 1 0422 6 0.741 2 0429 6 0499 6 0506 6

04m 0750 2 0541 4 0769 1 0578 5 0662 1 0681 3
43 08m 0750 3 0531 5 0700 3 0581 4 0.609 4 0.647 4
K4 12m 0712 4 0556 3 0675 4 0608 3 0597 5 0640 5
YA 1.6m 0679 5 0597 2 0674 5 0649 2 0651 2 0701 1
20m 0603 6 0626 1 0609 6 0683 1 0639 3 0687 2

4.1 [MERESMBHXEKES T
1) GNSS 453 FLAAS SRR A G fR ok, MIZKSPRLA8 a1, B He K A AL Pl i i 52, 9
FREE AR AT 1A 3 T B R 7R AR s R SR 3T, [ e — AR K e s A3, SR
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(AT T B /KRG N 5 55— 3RV AR T HE . P, 3R B ORI S | S R AROK I AK | it
A, SEEEEN AR, T2 AR, IR KPR AR AN 5 R ) SR AR

2) TR (EB15 2 m RS 4 m | 156 m, IRER15 16 m | RER15 36 m) KR SR =AY
IR BERE I, T HX IO Ay 2 L B 5 A RN o ) SRR BE XD 5 TRER (TR 15 44 m) TE BN A% | KRS 5 R TR
TR AR /N, B R R GSH A KRS 52 AN TR )2 22 18] AR Shal)2 B AR T B2 . BRI T+
R PFLBUKE , S8 RN £ 2 2 B 2R & A AR Ak, AKSE DT ) RS AR AL 5 TR Yl B
PRS2 A A B (AT J5ORD S PR - AR 20 SRR M, o TR G IR AR T B RS 11 B35 M ml REAE X /).

3) BEMIEXT0~44 m B BYRENA , BESEIRIIE IR/, FIAREIREER N, HIRNK L S B IRE , )2
YT B 7 R Y L, T TR R I A S RN A S Rl NG (TR AN RS X R N e 7 U
4.2 TEEKESMABREBKEST

mERenT T3S /KRS MR 0 SR S RETR R N TR B A5 S5 S GRS EE G | KPS +
KR SCIR BE YA/ N A B, (EVIE R B I S RS R R B K. SZ RN R, IS KRN, - 0k
IKRERK , 5 B RS AR AT K 5 TRIE, SR A v b B 25 7Kk RS2 IR AR AN AR FRS A K, 0k 2 /K i
4, W RPN R R. 25, T RIS AR AR 2 Z R ZILFRVER , BRIENINASZ IR |
B AE R R 52, 3 5 /KR 5 W B B 1) SR B /N R
5 4t

AR SC LA IR BB RO WO ST S, IR | A B A B AGFERE L Sl R S R A | W
DBHEACFE | 32 F K 6B R RS | R . RIS KR T o0, 3 RIRE N . R AT O T 3 6 8 K+
B KRR I FR | HE— 2 o - A TR BT A R ) i o Ao

1) W3R AR S /KR M AN R T B AR b i BE AR, U AR R IR RN A5 T, VR )2 ALy
A, SEOEYAE B EE . WU AR N, 2 R, AR A R LAk
NG, DASARAAINT SRS, BRI R AR R , U IR 2T R A 7K 3w AL A B 2

2 ) A TRT I [1) ) R X e AR T EL A 0 3 R A P ) O a2 e o N PR el 2 3 KO - T, FLBRK R
K@, 51 EREMRIZZSIE ; Kb 8] b a0 a8 B AR R 2 SRz B, fJUETHE , B4
SRS TR SR 2R . BN [B) R, Vi 30k A st oo 1 R 5 [ Bkl , SRR e 1

3) REOSCERATHT RN, P . FERNATIR S5 TRZ LR 2 18] 0 B (3 i T2 008, 12 A R o 4%
SEFL. IR S | 2 B N RRAE SR O B B AR S R RERE T, R I AR B A R R
LR PR AR AL T LA

25 b, WERDEAR I S P Mg . - REE R | RN A5 1 HAT LA | R R R AR ARSI R R
RO A HE IR R LR . BFFEas ST 2 X i i 2 B sh ST o XU T ) 5 el s —
E=3
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