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Inversion of typical glacier thickness and estimation of ice volume
in Karakoram region based on glacier velocity
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Abstract: This paper focuses on the three large and representative glaciers, respectively named the
Chogolungma Glacier, the Siachen Glacier and the Baltoro Glacier in the Karakoram region of Qinghai-
Tibet Plateau. With the laminar flow theory, the thickness inversion and ice volume estimation of the
glaciers are carried out based on digital elevation model(DEM) and glacier surface velocity data, which
is obtained by pixel tracking algorithm with Sentinel-1A satellite synthetic aperture radar(SAR) ima-
ges. Then, the accuracy of inversion result is evaluated by using global glacier thickness data prod-
ucts, and the internal mechanism and uncertainty of the laminar flow theory for inversing ice thickness
are discussed. The results show that the laminar flow theory is feasible in the inversion of glacier
thickness, and could provide reference for the study on dynamic changes of the cryosphere in the
Qinghai-Tibet Plateau.
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