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Fig. 1 Frozen soil temperature map of the source area of the Yellow River
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Fig.2 Landform map of the source area of the Yellow River
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Fig. 3 Profiles of lithological compositions and measured water contents at depths within representative landform types
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Table 1 Distribution of soil layers and data in different landform types
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A - -
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Table 2 Physical indicators of different soil types
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Fig. 4 Ice reserves in unit area of different landform types and total ice reserves
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Table 3 Ice distribution of permafrost at different depths in the source area of the Yellow River
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Estimation of permafrost ice reserves in the source area of
the Yellow River using landform classification *

WANG Shengting'>, SHENG Yu', CAO Wei', LI Jing',
MA Shuai'*, HU Xiaoying"’

(1. State Key Laboratory of Frozen Soil Engineering, Northwest Institute of Eco-Environmental and Resources, CAS,
Lanzhou 730000, China; 2. University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Ground ice is a distinguishing characteristic of permafrost soil. As permafrost profoundly influences the hy-
drology, ecology and engineering design in cold regions, it is important to accurately estimate the underground ice re-
serves of permafrost. Thus, this study investigated landforms and their genetic types in the source area of the Yellow
River. The lithologic composition and water content were analyzed using field data from 105 boreholes. The
underground ice reserves at depths of 3. 0—10.0 m were estimated in the source area of the Yellow River. This re-
search also focused on the spatial distribution of shallow underground ice. The results show that (D the total amount of
ice reserves at depths between 3.0 and 10. 0 m was approximately (49.62+17.95) km’ and the ice reserve per unit
was (0.293+0. 107) m’; @ in the horizontal direction, high ice contents were associated with lacustrine-marshland
plain and periglacial hill landforms, while low ice contents correlated with erosional platform and alluvial-proluvial
plain landforms; and 3 in the vertical direction, high ice contents were observed close to the upper limits of perma-

frost and gradually decreased with depth.

Key words: landform classification; the source area of the Yellow River; permafrost; underground-icereserves
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