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Abstract
Constituting the northwestern margin of the Tibetan Plateau, the present-day Western Kunlun is a spectacular
mountain range, extending from the Pamir Plateau in the west to the Altyn Tagh fault and the Eastern Kunlun
Range in the east. Dramatic climate variations have a significant control on the fluvial dissection, glacial erosion
and wind transport.
The West Kunlun Mountains is one of the key regions for understanding the uplift history of the Plateau and
the climate change of Central Asia. The activities of tectonic and erosion make the topography of West Kunlun
Mountains complex and varied. However, due to its remote location, there is still limited knowledge about the
geomorphologic and geological features in West Kunlun Mountains .This paper tries to figure out the geomorpho-
logic and geological features of this region qualitatively through studying the data of Shuttle Reader Topography
Mission (SRTM) and topographic maps by digital elevation models (DEMs) and constructing profiles, aiming to
make clear what functions the tectonics and climate exert on the topography of the West Kunlun Mountains.
The West Kunlun Mountains, the northwestern margin of the Qinghai-Tibet Plateau, have strong tectonic activities.
From south to north[U+FF0C]West Kunlun Mountains developed three major faults: Kangxiwar fracture, North
West Kunlun fault and Iron Creek fault. At about 25 Ma B.P., the West Kunlun began to uplift, and from about 5
Ma B.P., the West Kunlun began to grow rapidly. By using topographic analyzing software to make more than 10
vertical profiles across the main faults from south to north, it is obvious that there is a height difference between
the upper and lower plate fracture, and the elevation of terrain profiles generally decreases from south to north.
There is ∼4,500m elevation difference between the main ridge of the West Kunlun Mountains out of
Kangxiwar (5500-6000m) and the northern foot of the Tarim Basin (1200-1300m). The same progressively
decreasing trend is also found from west to east. According to the previous studies, there are 5500 meters, 4000
meters and 2000 meters elevation of the three major surfaces in the West Kunlun region by the SRTM maps.
They probably formed in different periods of tectonic uplift, when ancient planation surfaces were eroded. It need
further study to confirm which factors control these processes.
The study area developed a number of rivers due to glaciers and orographic precipitation. Most of them flow north
into the Tarim Basin, with tectonic activities playing significant roles on their flow direction and development
patterns. By using longitudinal section maps of major rivers and topographic profiles of drainage area, we find
that rivers’ longitudinal sections match well with structural phenomena of drainage. The rivers cut through a large
number of valleys due to high gradient. The shaping of the erosion features was also largely influenced by the
glaciations. In particular, spatially variable erosion resulting from climate gradients may localize exhumation and
deformation in orogens and thereby influence the geologic structure and morphology of mountain ranges.
Our results support the view that tectonics formed the basic pattern of geological features and is the first-order
control on the morphology of the West Kunlun Mountains. Climate variations play a significant role in the



geomorphologic formation.
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