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Abstract: The Shadong landslide, located in the Jinsha suture belt, exhibits significant signs of deformation. It is a
high risk of developing into a disaster chain of landslide, river blockage, and flood, posing a serious threat to major
engineering construction, transportation facilities, and people's lives and property. In this study, multi-source
remote sensing dynamic monitoring, engineering geological survey, and numerical simulation were used to
analyze the deformation characteristics and explore the risk of river blocking outburst of the Shadong landslide.
The results show that the Shadong landslide is a giant landslide with a volume of approximately 23 045x10* m’.
The landslide is currently in the stage of creep deformation, with continuous deformation from 2018 to 2023. The
reactivation deformation area of the landslide is mainly concentrated at the front edge of the slope, and the
deformation on the downstream side is stronger than that on the upstream side. The Shadong landslide slides along
the bedrock cover interface, exhibiting a traction type progressive failure. Based on stability analysis, three
potential instability modes have been established. Under natural conditions, the leading edge of the secondary
landslide C3 is unstable, with the landslide event lasting around 35 seconds. The maximum speed of the landslide
reaches 30 m/s. The height of the barrier dam is about 90 m, and the barrier lake capacity is about 1.62x10% m’,
with a maximum flood flow of approximately 3 535 m/s and a flood peak height of approximately 14 m at the
dam site of the Lava Power Station after the barrier dam failure. Under storm conditions, instability occurs in zone
I1-2, forming a 133-meter-high barrier dam with a lake capacity of approximately 4.10x10° m®. The maximum
flood flow could reach 11 315 m?/s, with a maximum flood peak height of approximately 31 m at the Lava Power
Station. In the event of both storm and earthquake conditions, II-1 and II-2 zone are unstable at the same time,
resulting in the height of the barrier dam of approximately 153 m, with a barrier lake capacity of approximately
5.66x10° m’. The maximum flood flow is approximately 19 960 m’/s, with a maximum flood peak height of
approximately 45m at the dam site of the Lava Power Station after the barrier dam failure. Given the high risk of
river blockage and the catastrophic potential of the Shadong landslide, continuous monitoring through integrated
sky, air, ground, and interior methods is recommended. Additionally, further study is needed to establish early
warning thresholds and accurately manage the risk of major geological disasters.

Keywords: development characteristics; river blocking outburst; the upper reaches of Jinsha River; Shadong
landslide
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Fig.1 Distribution of landslides in the Batang Baiyu Section of the Jinsha River (The base map after the 1 : 250 000 Geological Map and
landslide data adapted from Ref.[3])
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Fig.2 Deformation zoning and engineering geological profile fo Shadong landsilde



- 164 - TR SC b J5 TR b 5

55 6 1

3 BIREETRISE
3.0 WO R AR AR

I DX R W5 DX, A T 8H 0 i S AL X -y
2 X, RS X I A R R, A B R
e, W 3a, JRB I G AT WA BUZ, A i

FHZ R R A TR RS, UL 3 i DT 2%
3361 ~3519m, J5% & 3759 ~ 3850 m, /& 2 331 ~
398 m, YLK 106 ~ 648 m, F % 2 934 m, [ B 168
10* m?, ffi AR 3 360x10° m*, K& C5. C6 K1
TR (& 3¢), R WHHE AR TEILR, %X AR FEA TR E

B3 BERBEERHE

Fig.3 Deformation characteristics of Shadong landslide
T (@) IR BB SR (b) IR IX A B2 R (o) IRRIX. C5 IR e i it () A SOERIX. C1 RS ABEIR;
(&) RHBERIX. C1 W RZLEE(LF012); (F) AT HHEARIX C1 KGR IAREE(LFO11); (2) AR C3 YR ABELR;
(h) AR C3 IRGBATENE; (D) AR BOERIX C3 W IR AL4E(LF106)

I-1X, I2X, 03X, I4X ., I-5X, II-
6 X . -7 DX [ 21 Al o 3 3 AL IX (1] 2a) o

T -1 DX 9 e A v 35 T I 00, o 8 5 DU R
P HE R B 28 A, T2 05 7R 3198 m, S5 & R R
3361 m, 2% 163 m, K 396 m, # 5% 1179 m, T3
70x10* m?, i AR 24 3 500%10* m®, oK VL 357 5 748 I 3k
G, R T BT HAR &, B2 -2 XE5| XA E
eI, BT R T P A TR ERES

T0-2 XA F 1 T2 1 e, 4 8 56 DU 3R 1 Bl o
PR AT 2K A, A2 2 612 m, J5 %= 2 3 198 m,
R 2= 586 m, P 1236 m, 149 919 m, MIFH 110x10* m’,
fh R FLZY) 330010 m?, ZEJE R B M BEIR . 244k |
Mo, B A R, K FH C1—C3 % 3 Ab kg ik

([ 3d—1), LA C3 WG g il 2 28 E i A B, R AR
T O R AT REEEIRES o % XA R HEIE, 3
J& 20° ~ 30°, K 4 ZBE KA, S 1 B X R TR 25 b
KA EEEHEME 1 . BTZORIA X IR AR BE, 3 24
40°, ZEIZK w4 R 25 B AR T 42 W)

11 -3 DX ASE 5 3 A e 5 O 000, 13 688 555 D 3R T ok
HEFURRH A 2 R, BT S 3185~ 3309 m, J5 & &
FE 3476~ 3519 m, & 2 210 ~ 291 m, JA K 476 m, F¥k
B& 2 053 m, T AL 129x10* m?, fh B ARFLZ) 6 460x10° m*,
I R RS 2%, 10° ~ 20°, 20 i B KRNI b 20 A X, A
WARTE I 5, AR A T 2 . iR 3 AL FRER, W
0.5~2 L/s ANAE, SR i B30 T UMb R 7K 36 134 o

I -4 DXASE 9 3 AT % v 38, o 8% 565 O & 1 e 3



2024 4F

FRMURE , 5« VDT LW v A e I R 7 ARRAIE 55 3 V38 B T 20 - 165 -

R A A, AR X T2 FE 2 615 m, J 2k A
3336 m, &2 721 m, ZA K 1320 m, 4§ 5% 460 m, T 2
56x10* m?, ffi B AKFL 29 1 680x10* m’, J& 2% 1 UL 3 14 %
PeBEIR M BLEE, K DLHTE AL 52, BEARBCRRE -

I1-5 DX A T 5 3 A i & B e 0, o 8% 56 U &
WA R, B XATZ AR 2 759 m, J&
L FE 3279 m, 1 2% 520 m, K 954 m, #5769 m,
1 A 80x10* m?, i 57 A FL 2 2 400x10* m*, B 23T
HLIE, Y 20° ~ 30°, Rk B BEIR, BEI S B 1 ~
S5m, BIE RN LN T EEBEIR . 2L5% . FEHL, R UWLBr
AR B 4, BEARIEATE G, KN & E 4 kK
T8, SRy A W 45 b 2 K ) T2 B A

11-6 DXAS T ¥ 3 AR i 2 i, s 8 26 DU & i
Pe e B e 26 B AR HT S S R 2869 m, S5 &
FE 3174 m, 55 2% 305 m, 2K 681 m, 1 5% 404 m, [ 2
31x10* m?, fil BAR T2 930%10° m, 28I R B Jy whily
WA oy 35 45 358, B AR R AR AR

T -7 DXASE 90 B A i L QA 3 5 565 D 2R i it AR
BRTR AT 2 AR, TR JE X, BLE 2 iRaT, I Hb Iy
DLBEHb o 3, BT 2 5 1 2618 m, JT 4k AR 2759 ~
2869 m, 2% 141 ~ 251 m, LK 872 m, 8 & 548 m, T
FH 44x10* m?, {5 AR FRZ) 1 320%10° m?, ok W AR 42,

RSEARGE . RIS A X B AR BE, I B 24 450,
FETK A phRIAE R AR AR R 25 IR AR .
3.2 WYY 208 B h A W
K1 2019 4E 6 7 . 2020 4F 6 J1 . 2023 42 A K
AW G LA i R B (32 1. & 4a—c), 2019 4F
6 H Z iV AR k& 244 94 4b | BEIR 32 4k, 2019
4R 7 H —2020 4F 6 J1 4 %1 4% 21 4k, 2020 4 7 H —
2023 4F 2 F BT 44 67 Ab | BEIR 2 b, G RN BE AL
iR BRI IR RS, R
IR, T-1 X, T2, T3, T4, T-5KX.
M-71X, Hrp, T2 XMEMPEREBTHRERZL, &
WA, SEPAMR A LS R — 5, REEAR IRk R
R E, M AAEIR PR G &, 1 2 P08 W2k R
A7, PL4E R 58 A BT, 244858 10 DL 10081 115 ML 0y
B (3 2. &l 4e), YR G 1A 3 )5 358 D A /> it P1IR 5
1 DEBMERNIBEEER

Table 1 Remote sensing data source of Shadong landslide
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Fig. 4 Multiphase optical remote sensing images, cracks histogram, and rose diagram of Shadong landslide
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Table 2 Cracks information of Shadong landslide with a length of more than 100 m

P FARAHIE S3AT X35, K% /m FE /() T/em FKIFEE /em Z5Hl RAZ S} E]
LF001 e, 2L RA -5 195 139 3~10 5~10 hrak sk 2019-06-30
LF003 K, ZIUERA I-51X 101 131 5~10 5~10 Pk sk 2019-06-30
LF006 K, ZIUERA I-51X 122 4 5~10 5~10 Pk sk 2019-06-30
LF011 TR A, B A M-21X 183 158 50 ~70 30 ~ 40 Pk 45E 2019-06-30
LFO016 K, ZYOE R A I-21X 146 122 15~20 15~25 R S 2019-06-30
LF020 R, RO A IM-21X 178 92 10~20 20 ~25 hikdse 2019-06-30
LF021 TR, RO A I-21X 172 60 10~20 20 ~25 R S S 2019-06-30
LF022 WA, Y A I-21X 300 69 50 ~ 70 20 ~ 30 IR S 2019-06-30
LF023 A, RN A M-2X 159 106 50~70 20 ~ 30 IR S 2019-06-30
LF024 A, BYE A I-21x 181 98 20~ 30 20~ 30 hrikZisE 2019-06-30
LF025 WA, BN A M-2X 123 104 20 ~ 30 20 ~ 30 hrak sk 2019-06-30
LF032 W, RYUERA M-2X 158 163 30 ~ 40 20~ 30 hrak sk 2019-06-30
LF036 W, 2L RA I-21X 145 157 30~ 40 20 ~30 hrak sk 2019-06-30
LF037 K, ZYUE R A IM-21X 122 118 20 ~30 20 ~ 30 Pk sk 2019-06-30
LF038 K, ZIUERA I-21X 166 92 20~ 30 20 ~ 30 Pk 45k 2019-06-30
LF041 K, B EEIE A M-21X 103 126 50 ~70 20 ~ 30 ik ZeLE 2019-06-30
LF043 K, ZYOE R A M-21X 164 6 50 ~70 20 ~ 30 R S 2019-06-30
LF058 R, RO A IT-41X 153 84 20 ~ 30 20 ~ 30 ik gE 2019-06-30
LF063 K, RO A I-21X 174 79 50 ~ 60 20 ~ 40 IR S S 2019-06-30
LF064 WA, Y A I-21X 190 71 50 ~ 60 20 ~ 40 IR S S 2019-06-30
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Fig. 5 InSAR deformation monitoring of Shadong landslide
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Fig. 6 Numerical simulations of the sliding mass at different times during the instability of C3 front edge under natural conditions
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Fig. 7 River blockage and collapse prediction of Shadong landslide
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Table 3 Barrier lake scales under different instability modes of
Shadong landslide
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