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Table 2 The results of fitting unfrozen water content with temperature in different depths of soil
(cm) a b R? (cm) a b R?
5 0.093 —-0.18 0.878 175 0.062 —0.565 0.976
10 0.125 —-0.229 0.941 210 0.028 —0.944 0.904
20 0.145 —-0.225 0.956 245 0.113 -0.376 0.979
70 0.621 -2.662 0.529 280 0.131 —-0.339 0.983
140 0.034 —0.948 0.777 300 0.143 —-0.335 0.979
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Characteristics of Hydro-thermal Transfer During Freezing and
Thawing Period in Permafrost Regions

HU Guo-jie, ZHAO Lin, LI Ren, WU Tong-hua, PANG Qiang-qiang,
WU Xiao-dong, QIAO Yong-ping, SHI Jian-zong
(Cryosphere Research Station on Qinghai-Xizang Plateau, Chinese Academy of Sciences; State Key Laboratory of Cryospheric

Sciences; Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou

730000, China)

Abstract: Using the meteorological data and the soil hydro and thermal data at different depths in the active layer

measured at the Tanggula observation site, the soil hydro and thermal characteristics of the active layer during freezing and

thawing period in the permafrost region with higher elevations were analyzed. Results showed that the variation laws of soil

temperature at the different soil layers were consistent. Variation of soil temperature lagged to air temperature and the lag interval

increased with the soil depth increasing. The surface soil temperature changed relatively greatly but the change became gentle

when the depth increased. Decrease of air temperature resulted in decrease of soil temperature, which led to water transfer. During

the freezing period, the water migrated to the freezing front but the middle of the active layers were dry; when in the thawing

period, there were high moisture content in the bottom; it reflected that the water migrated to phase change interface during

freezing and thawing period. The unfrozen water content and soil temperature relationship were fitted and the mean value of

correlation coefficient was 0.89. This research provides the foundation for the hydro-thermal coupling simulation on freezing-

thawing soils in the active layer in permafrost regions with higher elevations in Qinghai-7ibet Plateau.

Key words: Freezing and thawing period, Soil temperature, Soil water content, Active layer, Permafrost
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