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Fig. 1 Study area and geological setting
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Fig.2 The relationship between swatch profile of elevation and geological profile: (a) the swatch profile of elevation; (b)the geologic profile
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Digital Features of Tectonic Landform of the Gyirong
Watershed in the Middle Himalayas, China

1,2* 3 . 1
CHEN Lu " , HE Jun’, RAN Qinghong
(1. Institute of Humanity Resources in Western China, Chengdu Normal University, Chengdu 611130, China;

2. Institute of Science & Technology Information of Tibet Autonomous Region, Lhasa 850001, China;

3. Shannan Branch of Hydrology and Water Resources Survey Bureau of Tibet Autonomous Region, Shannan 856000, Tibet, China)

Abstract: Rivers developed in orogen record the history of mountain uplift, and the watersheds contains rich
tectonic information. To research the tectonic geomorphology in the orogenic watersheds is of great significance to
reveal the dynamic mechanism, scale effect and response process of geomorphology development. The discussion on
the relationship between topographic features of small-scale watershed and tectonic response is often difficult to
explain due to scale differences in topographic data. In this paper, 14 km in width x 76 km in length swath
elevations, 200 m contour interval topographic relief, and average slope angle of a small-spatial-scale Gyirong
Watershed in the middle Himalayan orogen were calculated using Aster GDEM2 data with 30 m spatial resolution.
Based on the regional geological background and Himalayan uplift process, the digital topographic characteristics of
Gyirong Watershed and their relationships with structure, lithology, and climate were analyzed. The results showed
that the periodic spatial change at the summit level on swath elevation curves had a clear relationship with the
regional tectonic distribution. This regularity was manifested by summit level, namely the maximum elevation
curve, uplift in the contact surface of reverse faults and anticlinal wing; in the north of Southern Tibet Detachment
Structures, summit level declined with the north-dipping normal faults and folds axis. Average elevation increased
at first and then stabilized, indicating that the Gyirong Watershed is characterized by high-elevation and low-relief,
which provided topographic evidence for the long-term action of tectonic uplift and erosional accumulation process.
The topographic relief and average slope changed consistently, which reflected that 4000 m elevation is the vertical
differentiation boundary for the lithology and climate. The method of extracting basic topographic indexes from
common digital elevation model products is suitable for the analysis of the structural geomorphology of small-scale
watershed with significant terrain change characteristics. It also provides an easy access to studying geomorphic
development laws. This study verifies the ability of Aster GDEM2 data to analyze and interpret digital topographic
features, as well as some defects in identification of typical geomorphic signs. Therefore, this study can serve as an

informative reference for further studies on digital topographic scale effects and topographic interpretation.

Key words: digital topographic feature; topographic interpretation; tectonic landform; Gyirong watershed;

Himalaya orogen



