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    The Lop Nur is a huge lake occupying of more than 10,000km2 in ancient times, by which the old “Silk Road” passes. However, the lake vanished during the last century. The “ear” feature is the most attractive characteristic of the dry lakebed in satellite images and is believed to be the trace of lake shorelines left during its recession. Generally, identical elevation is assumed along the same “ear” stripe. But such hypothesis is lack of confirmation as high precision elevation measurement is difficult to achieve due to geographical inaccessibility. Our objective is to give a comprehensive description of the topography of Lop Nur lake basin using Geoscience Laser Altimeter System (GLAS) altimeter data. 
    The elevation discrepancy of Lop Nur basin is less than 5m, while the horizontal scale of the basin exceeds 50km. Several field topographic measurements indicate incompatible results due to various difficulties of in-situ work. The study took GLAS land surface altimetry data for the Lop Nur “ear” region distributed by the National Snow and Ice Data Center (NSIDC) via the product GLA14. The high precision elevation data obtained by GLAS is confirmed valid in this area and is useful to give a comprehensive understanding of the topography in Lop Nur basin.

    The topographic data for the “ear” region provided by GLAS indicates a 4 m elevation discrepancy in the area. Nonetheless, a discrepancy of 1 m in OH on the same “ear” stripe was observed, with a lower height in the north and a higher height in the south, which is not in accord with the conventional hypothesis. 

    The impact of the wind stress on water surface when the “ear” stripes formed is considered as the possible explanation for the non-identical elevation along particular stripe. A 2-D hydrostatic simulation of the “ear” stripe profile is preformed. The simulation shows great similarity with GLAS measurements along four independent “ear” stripes, while some differences were noticed. These differences could be attributed to the simplifications in the 2-D model used and inaccurate topographic and wind data; a 3-D hydrodynamic model is needed in order to refine the simulations. The results show that the formation of the “ear” stripes is controlled by both topography and wind, and the mechanism may also explain some differences in the stripes between the northern and southern parts of the Lop Nur Basin.
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