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Development history and activity characteristics of typical debris flows in the Grand Bend of
the Yarlung Zangbo River since the Holocene

Abstract: Multi-period debris flows have been developed in the last glacial period of the late Pleistocene—Holocene
near the Grand Bend of the Yarlung Zangbo River in southeast Tibet, which combined to form a modern large-scale

fan-shaped accumulation. The debris flows in the Bangga gully, Pai Town, were explored by ground survey,

borehole, and "*C dating methods to investigate the chronological sequence of formation, accumulation depth, and
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outrush range. The analysis results show that there are still small-scale debris flows in the tributaries of the Bengga
gully, and they are widely accumulated in the channel, but no debris flow accumulation has been found in the
existing accumulation fan area. The Holocene debris flows in the Bunga gully were active around 8500 years ago,
and the cumulative accumulation depth of a single period is about 10. 9 m. The two carbon samples in the light gray
silt sand formed by the shallow lake facies (fluvial facies) show that the modern riverbed of the Yarlung Zangho
River was deposited at a depth of about 0. 4 m in 40 to 100 years, and the annual average deposition rate was about
4~10 mm. The boreholes at 2906. 1 ~2896.7 m and 2849. 4 ~2848.2 m above sea level reveal a thickness of 9. 4
m and 1.2 m cake-like bluish-gray clay in turn. It is assumed that two river-blocking events occurred. The above
results could provide a reference for the study of the debris flow activity characteristics since the Holocene in this
region.

Keywords: Grand Bend of the Yarlung Zangbo River; Holocene; debris flow; history of development;

activity characteristics
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Fig. 1  Characteristics of the research watershed and fan-delta accumulations
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Fig. 2 Characteristics of the Bengga watershed

TRERYR T BV A,
3k

(a) Geological map of the study area; (b) Topographic map the Bengga watershed

AT 2
Bpl © SRS KB o g5 450 )
—— B — #HE L—1  Im A

W3 43l fE o4 A

Fig. 3  Location map of the boreholes

K #5 A, ZKKOL B LR BE 535 m, JF T

513 m Abd B 3L . 7 HIWE LB AL 9 5 N
ZK139—7K142, #ifL¥E ¥ H 100 m H K #8 &%
S

M TR g %, B A ZK135 Bl L P AR =
AbBRAE, HLE bR 2 B LK AR 4 12,6 m
13.0 m J 38.5 m; 7 138 ZK139 B L w4k
WAt , BT b 2 3 B LR ER 20 0 61,0 m AN
61.8 m (£ 1), BRI 10 g X E BETA iR
5% (Beta Analytic Radiocarbon Dating Laboratory) ,
R S AMS ik 4% ot 3% 30 A7 45 1 g 400 Lok
DURRBRAE" C D4R, DU AF 48 0 43 Sl 5 R T80 55 12 ik
W MAEZJF A T 4R (cal. B.C. ) RoR,
WEBE R IntCall3, BRARIR A1 & & D7 s 0ok
FHAERAFEARE RO & Uil ik 4 (18 4), Hp s
] A R e A Ui T R R AR AR R AR ZE 1Y
AR T HEAT I (P 4b; BRKIEAE, 2014),
2.2 RARWIEEMN

TARAERLX FERERATFRZ —, H
R TEFTREEY NS S, ARy
VRALZRRRAE , SCHER W SR - R AR 3 5
BRAL XS 8 BT B 1 W) B B AT AR (AT
Tang et al. , 2011; Marc et al. , 2015; Jaboyedoff et
al. , 2020; Leong and Cheng, 2022)

V=Axh (1)
H, v oRRARYEAERE, m'; A BRAR



1028 iR https ; //journal. geomech. ac. c¢n 2022

x1 WEBREHERREHEMESITER
Table 1 Statistical table of the samples for dating and

their locations
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Fig. 4 Debris flow investigation

(a) Side moraine ridges in the channel flowing area; (b) Ring

chronology investigation
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Fig. 8 Distribution characteristics of landslide sources and channel accumulations in the Bengga watershed
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(a) Spatial location of the dating data; (b) Elevation of the dating points
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