
1

We use GPS-derived shortening deformation to test different crustal thickening mechanisms
for the region across the Kunlun Mountain.
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GPS uplift rates
To obtain GPS-derived uplift rates, we assess the following factors:
§ Reference frame drift
§ Common mode errors
§ Hydrological mass load variations
§ Glacier retreat
§ Postseismic transients
§ Time-correlated noise
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GPS-derived uplift rates (tectonic signal)
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§ Xidatan cGPS site
Liang et al (2013) Our Xidatan profile

Citation: Liang et al, Three-dimensional velocity field of present-day crustal motion of 
the Tibetan Plateau derived from GPS measurements, JGR (2013), 118 (10), 5722-5732

Potential bias: -0.6 ~ -0.2 mm/yr
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Uplift rates and geologic structures

§ The steeply dipping thrust fault is unlikely according to 
Anderson’s faulting theory.

§ Earlier studies have suggested lower crustal flow as a 
driving mechanism for steep thrusting and uplift of 
Kunlun Shan (Karplus et al., 2019).

Shallow-dipping thrust fault
dip 26 ° and slip rate of 3.7 mm/yr

Medium-dip thrust fault
dip 37 ° and slip rate of 2.9 mm/yr

Steep thrust fault
dip 63 ° and slip rate of 2.1 mm/yr

Citation: Karplus et al, Receiver-function imaging of the lithosphere at the Kunlun-
Qaidam boundary, Northeast Tibet, Tectonophysics (2019), 759, 30-43 Distance (km)
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1) The patterns of GPS-derived uplift rates correlate with the topography.

2) Low- and intermediate-angle south-dipping thrust faults are probably present beneath
the southern margin of the Qaidam Basin.

3) Erosion-driven uplift at the piedmont of the Kunlun mountain is unclear. The effects of
Cenozoic sedimentation in the Qaidam Basin on the present-day regional uplift remain to be
addressed.

Conclusions
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