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Ice Thickness and Volume Based on GPR, GPS and GIS: Example from the
Heigou Glacier No. 8, Bogda-Peak Region, Tianshan, China
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Abstract: In support of GIS (geographical information system) technology. this study takes Heigou glacier No. 8, Bogda-peak
region, Tianshan as an example to analyze ice thickness, ice volume and their changes, based on GPR(ground penetrating ra-
dar) ice thickness data and high accuracy RTK-GPS(global positioning system) surveying data in 2009, Results indicate that
the mean ice thickness in the tongue of Heigou glacier No. 8 is 58. 7 m with the ice volume of 115. 1>X10° m*(103. 5X10° m?
water equivalent). During 1986—2009, the ice tongue thinned by 1346 m, with the mean thinning rate of 0. 5740. 26 m «
a~ ', corresponding to the loss in ice volume of (25. 54=11. 8) X 10° m* ((22. 9710. 6) X 10° m® water equivalent) , which direct-
ly resulted from the rapid increase in temperature. By comparison of IDW (inverse distance weighted) , RBF (radial basis func-
tions) and OK (ordinary kriging) interpolation methods, the precision of OK interpolation method is higher (Mean:
—0. 166 5; RMS: 2.822), suitable to the study of ice thickness of the mountain glaciers, such as Heigou glacier No. 8, Moreo-
ver, the thinning rate of Heigou glacier No. 8 is approximately consistent with those of the other monitored glaciers in western
China. Integrated use of GPR, GPS and GIS technology in the field of glaciology can effectively facilitate the data capture, pre-

cise positioning, and spatial analysis, which has a promisting prospect for multi-applications.
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Fig. 1 Location map of Heigou glacier No. 8
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Fig. 2 GPR measuring lines of Heigou glacier No. 8
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Fig. 3 Radar image along the sounding transect C1-C2 on
Heigou glacier No. 8
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Table 1 Comparison of ice thickness using different interpolation methods
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Table2 Comparison of the changes of the typical monitored glaciers in western China in recent years
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