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Abstract: The Grand bend of the Yarlung Zangbo River, located at the boundary between the middle and lower reaches of the

basin, is one of the most developed areas for debris flow activities in China. This study focuses on the Paiba gully and Qulu
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Valley on the south bank of the entrance section of the Yarlung Zangbo River’s grand bend. We collected and sorted out the
historical optical satellite image data of the region in the past 50 years. By combining multi-period remote sensing image
comparative interpretation and field investigation, we carried out the research on the characteristics of the development and
distribution of debris flow sources, the characteristics of sediment transport, and the historical evolution of debris flow
activities. The results show that from 1980 to 2023, the annual average sediment volume of the Paiba gully entering the main
river was about 1900 m®. Before the construction of a retaining dam in 2016, the annual average sediment volume of the Qulu
Valley entering the main river channel was about 700 m®. Both Paiba gully and Qulu Valley experienced large-scale debris flow
around 1980. Over the next 40 years, Paiba gully was mainly characterized by floods and small-scale debris flow, while Qulu
Valley experienced multiple debris flow events of varying scales. In recent years, the number and area of material sources in
Paiba gully have increased relatively slowly, and the susceptibility of debris flows is moderate. In contract, Qulu Valley has
seen significant increases in the quantity and area of channel and slope material sources, leading to high debris flow
susceptibility. Sources developed in the Qulu Valley, and the quantity and area of these material sources have increased
significantly in recent years. The susceptibility of debris flows is high, and the previously built control projects are functioning
well and can effectively reduce the risk of debris flows.

Keywords: remote sensing; Yarlung Zangbo River; debris flow; activity characteristics; sediment transport characteristics
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Fig. 4 Optical satellite images of the lower reaches and mouth of Paiba gully over the past 50 years

i A AT, %94 8T 1980 4F 8 A PR IER
12 i 2o A0 B BRI A0 T 6 3), YA i 22 1 7]
2—3 h, YA I HE A AR T, RIS A BT,
HE S R T — s MBI A S 30, R %t
AF[R], R P4 R IR R e A 2% 4

(2) &4

TE 197248 11 A, 8383 R B R0 e il T~
e B3 32 VA T PR A L B 308 R RIS U A 3 HE R 43 A1 5 #E
1987 4F 3 H, iZ i i3l rb T i Be 1 38 9 AT UL K
H g R i (B S) o 456934 nl A, 1%

B 5 HMEATHEAIOIE S0 £HFHE

Fig. 5 Optical satellite images of the lower reaches and mouth of Qulu gully over the past 50 years
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Fig. 6 Remote sensing interpretation map of the distribution of debris flow material sources in the study area
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Fig. 7 Characteristics of sediment transport in Paiba gully
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Fig. 8 Characteristics of sediment transport in Qulu gully
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Fig. 10 Photos of sediment transport characteristics in Qulu gully
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