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Table 1  Stratigraphic column and water content

at various depth at the study site
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Tabel 2  Thermophysical parameters of the soil stratum
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Soil temperature profiles under moist sand of various depths on Jan. 15 (a), April 15 (b),

July 15 (c) and Oct. 15(d) in the 10th operation year
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Fig. 4

Soil temperature profiles under dry sand of various depths on Jan. 15 (a), April 15 (b), July 15 (¢)

and Oct. 15(d) in the 10th operation year
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Numerical simulation of the effect of aeolian sand accumulation on permafrost

WANG Luyang'”, WU Qingbai', JIANG Guanli'
( 1. State Key Laboratory of Frozen Soil Engineering, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences,

Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049 , China )

Abstract; Aeolian sand accumulation caused by desertification is a significant local factor for permafrost in the
Tibetan Plateau. However, the mechanisms about the effect of the aeolian sand on permafrost are still unclear. In
this study, based on the soil phase change heat transfer theory and Comsol Multiphysic software, the states of soil
temperature and the active layer depth of warm degenerate permafrost under 13 dry and moist sand covers are
simulated for 10 years in the sand hazard area in Honglianghe. The results show that the shallow permafrost tem-
perature range and the maximum seasonal thawing depth, as well as the heat cycle in cold and warm seasons, de-
crease with the sand cover thickness. In addition, the decreasing amplitude of permafrost temperature, active lay-
er depth and heat cycle with dry sand cover are larger than that with moist sand cover. Therefore, aeolian sand
accumulation can slow down the permafrost degradation in different levels in the research area. The thicker the
sand cover is, the stronger the slowing effect is. Furthermore, the slowing effect of dry sand cover is stronger
than that of moist sand cover obviously.

Key words: Tibetan Plateau; aeolian sand accumulation; permafrost; numerical simulation
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