/;9232 2#44:% %/ﬂﬁ UL 5 Rr iR B Sedimentary Geology and Tethyan Geology V;L.::ZZON;; 2

DOI:10. 19826/ j. cnki. 1009-3850. 2022. 04008

TRAUAL =2, B 5, RFi %, AL IR, 224k, 2022 75 58w JRUZR S e s 7 ¥ 9 58 22 30 0 2 WU AR RRAE . DU S e S 0 b 5T, 42.(2) :310-
318. DOI:10. 19826/j. cnki. 1009-3850. 2022. 04008.

ZHANG Y S, RENS S, GUO C B, WUR A, DU G L, LI J Q,2022. Multi-dynamic and multi-phase evolution of high-position avalanche hazards on the
eastern margin of the Qinghai-Tibet Plateau. Sedimentary Geology and Tethyan Geology,42(2) :310-318. DOI; 10. 19826/j. cnki. 1009-3850. 2022. 04008.

FOOR IR Sk ma NI K 2 2 ) 2 WK AL A AIE

KA, HEZ4', FRE, 2, AR, FeHK
(1. FEBRRFRACHRFEMEF LI, Tl BRIE 0500615 2. b BH FA 2 B MR A £ 5
REE, ALw 1000815 3. WALMRA¥, T BHRE 050031

R TR JRUR SO R R B AT SR X, o S A5 DX AR BE I , 1o (2 i 0 K T 22 o R e SRR 5% St i ) £ il L B8
BRI A58k WETE T VU JRI% A IR VA 0 5 T LA 57 8 A Aok v 32 T R AR A ) 22 30 ) Z I Ui A ArAIE . WP 4 R 3R
WY 2 (1) ¥ BEWR T4 T A A 1Ay o 13 00 9 6 22 D0 A2 AT iR P9 8l 3 AN AR 8l 1 4 PSSR Al AT 5 (2) 9% B 5 28 94 G TR 1 LA
ke I HERUIE Y 50T 43S 4 399, 53502 T LAVK VAR F b 2 R vk e P M AR oty b 5 | 5 0 s 62 A0 0 — 4 S i B A
W75 5% T UK — S AR T AR B A T A A5 (3) 2 ST LR TRIA (T 2% 5500 4R SEJa A2 1 8 U LA B0 R HUASE i o S
R ARSI T R S AP AR AR R ) S R R ol TS TR O 5 R A 1) B DR AN (), 52 5% TR0 P REAPTE S
R 2E 5 5 (4) ITAF AR S A ER AR AR WA, DK — v B T OB, mT RE AL Ay e D e A X iy o 22 i i it 9 35 AT 9 ) 8
ARSI T s A 9 9 7 2 U A e A A RO T e D 2 DX Al i R 3 s R R B — RE R AR B

X 8RBT E LR AR SR A vk - A

HE %S :P694 XEARIRAG A

Multi-dynamic and multi-phase evolution of high-position avalanche hazards on
the eastern margin of the Qinghai-Tibet Plateau

ZHANG Yongshuang', REN Sanshao', GUO Changbao’, WU Ruian’, DU Guoliang’, LI Jingiu'
(1. Institute of hydrogeology and environmental geology, CAGS, Shijiazhuang 050061, China; 2. Institute of
Geomechanics, CAGS, Beijing 100081, China) ; 3. Hebei University of Geosciences, Shijiazhuang 050031, China)

Abstract; The eastern margin of the Qinghai-Tibet Plateau is an important active tectonic zone in the world, with
steep slopes and frequent high-position avalanche hazards in the plateau canyon area. Combined with remote
sensing interpretation, field investigation, borehole exploration and dating analysis, the multi-phase evolution
characteristics of two high-position avalanches are studied in Luolong county and Yigong county, Tibet, China. The
research results show that: (1) Most of the high-position avalanche hazards occurring along steep gullies are caused
by complex factors, with the characteristics of alternating internal and external dynamic action; (2) The formation
sequence of the deposits since the Late Pleistocene in the Chada gully, Luolong county, can be divided into four

phases, which have respectively experienced the accumulation of moraines dominated by glaciation, the
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accumulation of high-position avalanche-debris flow triggered by paleo-earthquake, and the accumulation of ice-

rock avalanche in the context of climate warming and the accumulation of recent gravity avalanche; (3) In the past

5,500 years, the Zhamu gulley in Yigong county has experienced more than 8 times large-scale avalanches. The

dating results show that the giant avalanche event has a recurrence cycle on the order of hundreds years. Due to the

different causes of giant avalanches in different stages, the recurrence cycle may be long, medium, or short; (4)

In recent years, affected by global climate change, ice-rock avalanche hazards have occurred frequently, which

may become the focus of research on high-position and long run-out geological hazards in plateau and canyon areas.

The understanding of the multi-phase evolution process of high-position avalanche hazards in this paper has certain

enlightenments for the prevention and mitigation of major geological hazards in the plateau canyon areas.

Key words: high-position geohazard; paleo-earthquake; glaciation; recurrence period; ice-rock avalanche
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Fig. 4 Remote sensing image (a) and panorama characteristics (b) of the Yigong high-position avalanche
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