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Table 1 The dates and lasting days of daily freezing-thawing cycles at various depths of the two sites in 2013
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Hydro-thermal dynamic and soil thermal diffusivity characteristics of
typical active layer on the central Tibetan Plateau

YUAN Liming'?, ZHAO Lin’, HU Guojie', MA Lu'?, ZHOU Huayun'?,
LIU Shibo"?, QIAO Yongping'

(1. State Key Laboratory of Cryospheric Science / Cryosphere Research Station on the Qinghai-Tibet Plateau, Northwest Institute of
Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 2. University of Chinese
Academy of Sciences, Beijing 100049, China; 3. School of Geographical Sciences, Nanjing University of
Information Science and Technology, Nanjing 210044, China)

Abstract: The spatiotemporal heterogeneity of freezing and thawing processes within the active layer, especially
on the ground surface, is the key to study the energy and water exchange between permafrost and atmosphere.
Therefore, this study used the daily data of ground temperature and moisture from the Tanggula and Tongtianhe
active layer observation sites in 2013 to compare variation of the daily freezing-thawing cycles, as well as the
soil thermal diffusivity characteristics. The results showed that the seasonal freezing-thawing processes could be
divided into four stages: unstable thawing stage, stable thawing stage, unstable freezing stage and stable freez-
ing stage. The duration of unstable thawing stage was significantly longer than that of unstable freezing stage.
The duration and depth of daily freezing-thawing cycles in alpine steppe were significantly bigger than those in al-
pine meadow. Most of the daily ground temperature dynamics showed obvious sinusoidal fluctuations, and the
amplitudes of all freezing-thawing stages were quite different. The amplitude of the daily ground temperature
changes in the unstable thawing stage was the smallest. Moreover, the amplitude of daily ground temperature in
alpine meadow was significantly lower than that in alpine steppe, which indicated that vegetation had a signifi-
cant impact on daily ground temperature dynamics. As a thermal insulation layer, vegetation cover can weaken
the influence of atmosphere temperature fluctuation on ground temperature. The thermal diffusivity within the 5
— 10 cm soil layer was significantly higher than that within the 10 — 20 cm soil layer, and the thermal diffusivity
in the warm season from May to October was significantly higher than that in the freezing season. The conduc-
tion-convection algorithm can reflect the moisture transfer trend of alpine grassland in permafrost regions.

Key words: Tibetan Plateau; freezing-thawing process; active layer; daily freezing-thawing cycle; thermal

diffusivity
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