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Vertical geomorphic zone of eastern Tibetan Plateau: (a) glacial geomorphic zone and periglacial geomorphic zone ;
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Fig.2  Schematic diagram of geomorphic vertical zone in the eastern Tibet Plateau
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Fig.3  Outline map of geomorphology of the Tibet Plateau
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Fig.4 Schematic diagram of uplift and evolution of glacial mountains
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Fig.5 GPS velocity field in vertical motion over the Tibet Plateau and its surrounding areas

(relative to stable blocks outside the plateau) [2')
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BIRP - - - - TPLJ 87.71 27.35 2509 1.60
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NAGA 85.52 27.69 1852 -0.10 SHEN 88.71 30.93 4635 -1.40
KKN4 85.28 27.80 1896 -0.20 XZNM 87.23 31.80 4503 -2.00
JIR2 86.19 27.66 3024 2.80 XZSH 88.83 33.20 4902 -3.00
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Abstract; Based on the theory of vertical zonality in geomorphology, this study introduced a geomorphic evolution

model to calculate the uplifting time of the Tibet Plateau, which then was justified by the calculation obtained by
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GPS modern vertical displacement data.

The plateau surface of the Tibet Plateau at an altitude of 4000 — 5000 m is a periglacial geomorphic zone, with
glacial geomorphic zone above it and flowing water geomorphic zone below it. The tectonic uplift rate of the Plateau
is not expected to exceed the rate of freeze-thaw erosion and stripping of weak rock layers such as sandstone slate;
the Plateau surface is in a geomorphological steady state; the Plateau elevation is controlled by periglacial climate
and has nothing to do with uplift rate.

Glacial mountains above the Plateau ground composed of hard rock formations, such as granite and limestone,,
have strong resistance to frost weathering; the Plateau uplift overcomes frost denudation, leading to an unstable
geomorphological state, with a steady rising in Plateau elevation. According to the peak elevation of Mount
Qomolangma, the thickness of denuded rock layer, the elevation of the Plateau surface and the average rate of uplift
measured by GPS in the Himalaya regions, by our model we estimate that the uplift time for the Qinghai-Tibet
Plateau from the start of uplift to the elevation of the present-day periglacial geomorphic zone is 2.5 —7.8 Ma.

Key words: geomorphic vertical zone; geomorphic evolution model; GPS uplifting time ; the Tibet Plateau
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