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Abstract: Sedongpu gully, situated in the Yarlung Zangbo Grand Canyon in Xizang, is an area of frequent massive river-
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damming landslides that threaten the geological safety of border towns and major engineering projects. This study focused on a
detailed analysis of two river-damming events that occurred on April 15 and May 14, 2024. The disaster formation processes,
main causes, and developing trends were widely analyzed. From the methods of water level monitoring, ground motion
monitoring, investigating by helicopter, and survey by high-altitude and Unmanned Aerial Vehicles, the formation and
development processes of these river-damming events were identified and analyzed. It was found that the disaster body slid
along the gully reached 8 minutes and the river-damming lasted over 10 hours. The second disaster was relatively more serious
because the landslide-dammed lake had not completely burst, which significantly aggravated the damming of the main channel
of the Yarlung Zangbo River. Their causes were examined from topographical and geological conditions, seismic factors, and
climate factors. It was determined that the Sedongpu gully has large height differences, fractured rock structures, and a rich
source of loose deposits, which provides favorable conditions for disaster formation; the temperature rising during the
alternation of the spring and summer leads to the acceleration of glacier melting and the enhancement of hydrodynamic effect,
triggering the occurrence of river-damming disaster chain. Furthermore, it is believed that Sedongpu gully has entered an active
period of river-damming disaster chain, based on the interpretation of the comprehensive remote sensing images. Our findings
revealed that the major river-damming hazards that occurred in 2018 had caused significant changes to the river morphology of
the Yarlung Zangbo River; subsequent large-scale river-damming events resulted in more and more clogged up with the river
channel, which increased the risk of forming a giant landslide dam. Finally, this paper provided some suggestions for addressing
the issues related to river damming, rising water, outburst flooding, monitoring, early warning, and disaster reduction measures

for the high-altitude and long runout disasters in the Sedongpu gully.

Keywords: Sedongpu gully; glacial debris flow; evolutional process; causes; developing trend

0 3|5

2024 4F 4 15 H 17 WA, VO URE S V1T i
K A30] B (0 7R 00 AR e A i A (LA R ik “ 4157
¢F ), B TE G AT VLT Y e ZE W, L ]k
W% 8 km, FEAZ) 0.2x10° m®, 2024 4F 5 H 14 H 21
5, 7R 85 1 PR R AR e A T TR E (LLT fj Bk
“5e 147G ), Zy 8x10° m? e A L b I 1T, JFHERLZE
“40 157 JCEIR AR Z b, B 15 ~ 20 m AYSEIEN, 3E
FEM MK 1 20 km, FEZSZ) 1.2x10° m®,

IR VARG 220008 B e e b K, S S
FEAT VLT B, 7 1R IES | T HESE I 1 e ANt PRt
ARRBS: , 7™ B A i SRR R L BT 2 4, A2 B T R
bhaE iz et Y, 2018 4510 A 17 HAT10 A 29 H,
0 2R3 V) 32 5 PR IR e A ot v 7 o T -0 18 -4 Y-t K
BER I E, R BT 80m [ [ AU HE SE I, HE FE I 2R A
AT 6x10%m’, 5t Pk K B R b IR 3k 32 000 m/s, iX
PR 98 S 30 33 J3E R B 1, 5 000 A A B HRES .
2021 4F 3 J1 22 H, AR PR R AEETLHKE, B
HERRAR BT 557 2018 AR IR IR AR Z |, 1 W7 Ak 45 A1 VL
T AR ZEI, Yk H HEFE M AR I, 1t DRI K R Rt
T IA 2 570 m/s, pPEE T T UE SR B T f . 2023
9 H 28 HAN10 A 3 H, ARG ZELZL IR &K

e AT A, AT KA e e L 14 m, HE FE T 5
J5 Fe R I 3K 10 200 m¥/s, 2023 4E 9 H 28 HIEEIT
PEFE WP R IREy, InPrR A R SF A AR
85 31 NHE IR, XY R BBt 1 B v D LA 7 KA
9 J1 29 H 5 sk RHEAR G F 22

XEIE ST T 2018 4 (0 7R 35 VLK A4
I TE R B ARHE, A 2R V) o (s e K 3 R TE R R Y
HOE A M BT 24 | SRR EL L VKB 3l | bR A i
TG 5 R LA VE IR Y, F S TE A I Ta] 4 22 0
Ko Li SEUIR A D7 s 1AL SR R R A R B T
IR 1974 4F LRI K FH R F R, 286 08 TR
TR 2, YO AAEAR AL . BEI i L 1 0 Y 5
TG Bl 2 T B AR I E R ) AR IR R . Gao “5VR|
ZiG TR B IRATC AL SRR Tk, K EAAR
e o7 32 A I T R A A AR 1 N M AR BT T3, 4 2 2017
AERMR 6.9 HomiEFE AL, FEOREW R ORAET
8 UKHUMEAN S5 1Y I F SE VLA, 51 & T 5 2L [EA Y
B % A T M S TR AL

0 AR VA 2 ey {0 A2 R M T R AR X, AR 2
YO AR R AR Yt Sl P b 5 ¢ 36 i, ™ ol o 30 i Il
AR M BT 2 A, AR O TR i R i = 1 A UL N i
Sk, T8 BUR R R K & Rt b A fp it — 20 g B, 1Rk



26 - Hh T B S B R oA AR

% 6l

MR IF L T THFSE . AR SCLA 2024 4F “40157 5 “ 5014”7
PR TTICE = R o, 3 ad b A= s W L w8 B JE A HL
T | 25 SR AR 12 L K SCUETIN L A5 W | S b o A
LHARTF B, X9 F i AR BT IR AT, Z5 5
i IR VA VTR R R B, I Hh A I X 3R L

1 BREBAXEHIE

2R 90 57 T PO R B AR VLR R B A R L oK
MATIRE NPT T HEZ 7 km &b, FEIRFE L 67 km?, T2

121 TE AHLALIN 52
lisgg

SRR, LR T, R, SR
11 km, M3 A - BE TR 22, PABEBE R, FWHMAF
6 2% S, F i AL 1 22 W AR 7 294 m, VA FFESHE
ATVLIFR 2 775 m, Be KR 25 4 519 m(J&] 1a) . AR
Sy, KA FEKTTI, FLAT 4800 m 247, L
TR N A TR . Hes 2w i
FUARE(PLLN)DIR S A, A FE A . Fid . IR’
G, INHERR VKB AR BIOAR, 2 th 2K
UKV 355 S0 R0 (57 Fid Y S LT 38

B 1 &REATANMNBER
Fig. 1 Sedongpu gully images obtained by unmanned aerial vehicles
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Fig.2 Water level fluctuations during the two Sedongpu-river damming hazards on April 15 and May 14, 2024, from the Jiala village station
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Fig. 3 Ground motion signals created by the Sedongpu river-damming hazard on May 14 from the Dalin Village Station
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