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Fig. 1 The Parlung Tsangpo basin and Tianmo alluvial fan: (a) drainage network of the Parlung Tsangpo basin and

location of the Tianmo Gully; (b) a remote-sensing image of the Tianmo gully from ZY-3 Satellite in 2016

(¢ —d) UAV aerial images of the Tianmo alluvial fan and the nearby Parlung Tsangpo reaches
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Fig.3 Field surveys at the Tianmo alluvial fan and its flow channel
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Fig. 11 Strong bed structures developed in the alluvial fan channels of the Tianmo gully near the confluence of the Parlung Tsangpo
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Development and Geomorphic Characteristics of a Typical
Debris Flow Fan in Alpine Valley: A Case Study of the Tianmo
Gully in the Parlung Tsangpo Basin, Southeast Tibet, China

HOU Weipeng' >, YU Guoan' , YUE Pengsheng'*

(1. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences and
Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China; 2. College of Resources and
Environment , University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Debris flows in alpine-valley areas play a crucial role in regional geomorphologic evolution by severe
dynamic geological effects. A debris flow fan is an interactive result of external geomorphic agencies occurring at a
confluence reach between main river (main gully) and its tributary ( branch gully) ; its morphological change
reflects water-sediment dynamics and geomorphological process of a debris flow channel itself, and also helps to
understand the long-term geomorphological evolution trend of alpine valley. Investigating the development process
and driving factors of a debris flow fan helps to determine the geomorphic genesis and evolution of an alpine-valley
landscape. Unfortunately, due to poor field working conditions and insufficient technical data, there were still few
observation-based research to be conducted regarding to the development processes of debris flow fans in alpine-
valley areas.

In this research, a debris flow fan (named after Tianmo fan) developed at the outlet of the Tianmo Gully, a
tributary of the Parlung Tsangpo River in the Southeast Tibet, China was aimed for a case study of debris flow fan
evolution. It used remote-sensing images, DEM data, UAV aerial photography, RTK topographic survey, and other
fieldwork to outline the development process and geomorphic characteristics of the fan after subjected to four times
of debris flow events.

It found (1) the formation and developing process of the debris flow fan was controlled by both episodic debris
flow events and perennial stream flow. Debris flow events caused dramatic changes in macro-morphology of debris
flow fans, such as silting fan surface, expanding fan body; in the case of debris flow fan eroded by perennial stream

flow, it had been scoured and reshaped during an intermittent period between debris-flow events, demonstrated by
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incision of gully bed or lateral migration of flow channels. (2) Strong interactions existed between the development
of the Tianmo fan and the Parlung Tsangpo River. The shape of the outer edge of the Tianmo fan was scoured and
reshaped by the runoff of the Parlung Tsangpo River, and the headward erosion was controlled by base level of
erosion. Consequently, the local landform of the main river has developed from a relatively narrow and deep single
channel into kind of wandering braided river channels.

The study can provide some scientific data support for sedimentology of debris flow, engineering site selection

in debris flow fan and risk prevention and control of debris flow disaster.

Key words: debris flow fan; alpine valley; geomorphic effect;the Tianmo Gully; Southeast Tibet
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