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Outline

• Active tectonic motion and macro relief in southeast Tibet

• Mass movements and fluvial processes
(Cases of Yarlu Tsangpo Grand Canyon and Palong Tsangpo River)

• Discussion: negative feedback of valley morphology to mass 
movements in tectonic active regions



Ever-increasing uplift 
of the Qinghai-Tibet 
plateau 
Continuous incision 
of river channel



Qinghai-Tibet 
Plateau

Source: https://commons.wikimedia.org/wiki/File:Tibet_and_surrounding_areas_topographic_map.png

The lower Yarlung 
Tsangpo and major 
tributaries

Erosion rate: ~5mm/year (Zeitler et al., 2014)

Uplift rate: 
6.3 mm/year in the past 73k years (IMHE, ITS, 1999)
~15mm/year during 1999-2002 (Shang et al., 2010)



The great bend area of 
the lower reaches of the 
Yarlung Tsangpo River
Gravitational & glacial 
erosion



Glacier distribution in the Palong Tsangpo basin (Remote sensing data: ETM+)

Warm & humid 
air flow from 
Indian ocean



Distribution of mass 
movements (avalanche, 
landslide, debris flow) 

Deep incision

High annual 
precipitation

Fragmented 
landforms
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Channel bed siltation and planform variation of a stretch of river reach in the Yarlung Tsangpo
Grand Canyon caused by landslides (debris flow) from Sedongpu Gully



Glacial erosion, 
sediment transport, 
and moraine deposit



Streambed structures develops on glacial moraine



The Yigong landslides and 
the dammed lake



Planform pattern of 
the lower Yigong 
Tsangpo in different 
periods before and 
after the landslide 
in 2000



The stair-case like longitudinal profile and channel gradient 
along the Palong Tsangpo

① Quzong R.
② Bodui R.
③ Yigong R.



A new ‘stair’ 
is forming

Longitudinal profile of a stretch of Palong R.: A new ‘step’ has been developing since 
debris flows in recent years transported huge amount of sediment into the River.



Stability 
loss

Extrinsic 
disturbances

Mass 
movements

Critical equilibrium of 
valley morphology

Earthquake 
Rainstorm

Rapid temperature increase
Avalanche 
Landslide

Debris flow

Tectonic movement
/ uplift Erosion / incision

• River morphology and slope from (quasi-) 
equilibrium to non-equilibrium state;

• Attendant rapid sediment incoming, valley 
bottom siltation and erosion benchmark 
rising;

• Negative feedback, driving the river 
morphology to a new round of 
development to equilibrium.

Mass movements & 
Negative feedback 
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Concluding remarks

Mass movement events in southeast Tibet: 
• key disturbing forces to fluvial processes 

Dynamic adjustment of valley/fluvial morphology 
• Negative feedback

Longterm river (valley) morphology evolution
• Alternating sections of gorges and wide valleys 
• Staircase‐like longitudinal profile
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