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Fig. 3 Transverse GPR sounding profiles of Tuolainanshan Glacier No. 6
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Table 1 Ice volumes, sounded by GPR, of some glaciers on the Tibetan Plateau and surrounding areas,
compared with the ice volumes estimated from volume-area scaling of glaciers
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Fig. 6 Fitting relationship between area and volume for
the cirque glaciers and the cirque-valley glaciers

based on surveyed data
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Analysis of ice thickness sounded by ground penetrating radar and ice volume
of Tuolainanshan Glacier No. 6 in the Qilian Mountains

CHE Zheng'?, WANG Ninglian'*®, LIANG Qian'?, CHEN An’an'’

(1. Shaanxi Key Laboratory of Earth Surface System and Environmental Carrying Capacity, Xi’an 710127, China; 2. Institute of
Earth Surface System and Hazards, College of Urban and Environmental Sciences, Northwest University , Xi’an 710127,
China; 3. CAS Center for Excellence in Tibetan Plateau Earth Sciences, Beijing 100101, China)

Abstract: The measurement of ice thickness is the key to the ice volume estimation. In 2019, a ground penetrat-
ing radar system (with a 100 MHz antenna) was used to sound ice thickness along one longitudinal transect and
eight transverse transects on the trunk glacier of Tuolainanshan Glacier No. 6 in the Qilian Mountains. The map
of ice thickness distribution of trunk glacier was acquired by using ordinary Kriging method, the spatial ice thick-
ness gradually thickening from margin to inner, and the average ice thickness was found to be about (39. 61+
5.32) m. The total ice volume [ (0. 0504+0. 0082) km®] of Tuolainanshan Glacier No. 6 was estimated by com-
bine with shallow ice approximation, and the maximum thickness [ (100. 78+1.78) m] was sounded in the de-
pressed basin located near the 4 770 m a. s. 1. of longitudinal transect. The transverse transects of ice bed was
typical U-shape, and the width of glacier valley decreases with rising elevation. The existing volume-area scal-
ing of glaciers was not suitable for estimation of the ice volume for single glacier, but the scaling fitting by gla-
cier shape had the potential to reduce the error of the estimated results.

Key words: ground penetrating radar (GPR) ; ice thickness; ice volume estimation; Tuolainanshan Glacier

No. 6; Qilian Mountains
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