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Catastrophic landslides triggered by the 1950 Medog—Zayu M8.6 earthquake
in Xizang Autonomous Region, China
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Abstract: On 15 August 1950, an M8.6 earthquake struck the Medog—Zayu region in the Eastern Himalayan
syntaxis, with a maximum intensity of XII and an area with intensity = VIII of about 2.19 X 10° km?. This mainshock-
dominated event released seismic energy in a highly concentrated manner and triggered extensive landslides and
related geological hazards. To systematically reveal the spatial distribution and the river-blocking patterns of
coseismic landslides, we integrate multi-temporal historical imagery since 1961, archival records and field
investigations to analyse the intensity distribution. For the high-intensity zone (X - XII) from Milin Wolong to

downstream of Duden in the Namcha Barwa region, a coseismic landslide inventory is constructed for the first time,
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resulting in a dataset of 920 landslides. Quantitative analysis reveals that landslides predominantly occurred at
2 000 - 4 000 m elevation, on 20° - 50° slopes, and within 4 km of active faults. The landslide distribution is
strongly controlled by the main central thrust fault, the Motuo fault, and the Apalong fault. Based on statistical
analysis and morphological characteristics, we delineate four types of earthquake-induced landslide-damming
patterns: seated landslides, high-altitude remote hazards, whole gully-scale landslides and multi-landslide clusters,
typified by the Gengbangla, Zelongnong Gully, the Jamaqiming Gully, and Zhaqu— Xirang landslide groups,
respectively. The maximum duration of river blockage reached 15 - 16 hours. The unique geomorphic and tectonic
environment of the Eastern Himalayan Syntaxis provides favorable conditions for the occurrence and evolution of
high-altitude remote geological hazards. As the region is currently in a seismically active phase, it is critical to
enhance research on the failure mechanisms and early warning of under extreme earthquake conditions, thereby
improving disaster preparedness, resilience, and emergency response capabilities in the region.

Key words: slope engineering; Medog — Zayu M;8.6 earthquake; extreme earthquake; earthquake-induced
landslides; high-altitude remote geological hazards; Eastern Himalayan Syntaxis
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Fig.1 Distribution of active faults and earthquakes(M = 7) since the 20th century in the Qinghai—Xizang Plateau and adjacent

regions
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Fig.2 Isoseismal map of the 15 August 1950 M:8.6 Medog—Zayu earthquake, Xizang Autonomous Region(Modified from Department
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Fig.5 Contributing factors for analyzing the spatial distribution of landslides triggered by the 1950 M; 8.6 Medog—Zayu earthquake
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(a) Seated landslides
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(b) High-altitude remote hazards
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(c) Whole gully-scale landslides
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(d) Multi-landslide clusters
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Fig.7 Seismic landslide damming modes triggered by the 1950 M; 8.6 Medog—Zayu earthquake in the Namcha Barwa Region
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Fig.8 Historical imagery and longitudinal profile of the Genbangla Mountain high-altitude rockslide
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Fig.9 High-altitude remote geological hazards in the Zelongnong Gully triggered by the 1950 M;s 8.6 Medog—Zayu earthquake



*332-

A1 TR

2026 4

PKNRAR - YEIL - HEFEWAT e o e . U FE TR UK
JWFEHLFE RN T KA RS, FECRMBIKE SRE
VIEVAIE 1 3E NS G AR VL VT, SRR ]
K& 6 h(MLE 9(d))-

it — 2R AR 0l 9 AU 43 AT B Al SEAIR T
KAWL Voellmy BEHA RIS 1950 4 58t

1

{

%

LU /m

. 157.1

(a) BRVTPIEEE A 2

(a) Maximum deposit thickness counter map

2L

F£/(10>m)
&
T

— SR I RE 175 R 1 o 0 0 AR AT T B
SOERLE 10(a), (b)). B2 EBS SHH
AT, B L E 2 B R IR LR A
(Y1) P BK R X (BQ1 5 BQ2), HAaAifr
BSERBE 3 . BTIFESER, W T E
578 Ja SR B T H R (O 10(c)) .

(b) RAKIBEEEN AT = H

(b) Maximum flow velocity counter map

T Hh T £
566 m.a.s.1

IE 40
351 ey
~ T AT
o
25 . ) ) ) ) ) ) ) 2847m.as.l |
0 15 30 45 60 75 90 105 120 135 150

FE /(102 m)

(c) B - B'IHI
(c) Longitudinal profile along section B - B
B 10 OB 5 9 vea i 3 o T 30 70 B I8 A5 T
Fig.10 The dynamic analysis and longitudinal profile of the Zelongnong disaster event in 1950
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Table 3 Source material types and parameters of the Zelongnong gully triggered by the 1950 Medog—Zayu earthquake

IR e g ATLE YRR I3 AT v R A # (volume)/
(source type and ID) (distribution location) (distribution of material sources in elevation range)/m (10° m?)
HRYTD) T 90 Ab7A) Ja 2 B 5740~6 230 15 682.43
TKII(BQL) T B S8 JL VA VA 3E A 3790~4 300 63 110.03
TKTI(BQ2) T & 4-%) e VA V) 3 1A 3790~4 690 158 690.64
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Fig.12 Belt-like distribution of landslide clusters triggered by the 1950 M; 8.6 Medog—Zayu earthquake
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Fig.13 Three-component seismograms of the 1950 M 8.6 Medog—Zayu earthquake recorded at Nanjing Seismic Station(Source:
Institute of Geophysics, China Earthquake Administration)
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