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Table 1 Description of weather gradient tower instrument in Tanggula observation field
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Table 2 Description of eddy correlation system instrument in Tanggula observation filed
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Table 3 10 cm soil layer freeze-thaw time and duration
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Fig. 6 Diurnal variation of surface soil energy fluxes in different soil states
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Fig. 7 Changes in surface energy fluxes from 2012 to 2014
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Table 4 Annual average surface energy fluxes from 2012 to 2014
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2014 86.3 41.5 41.5 0.3
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Surface energy processes during freeze-thaw cycle in Tanggula
permafrost region of Qinghai-Tibet Plateau

LIU Yitian'?*, YAO Jimin'?, ZHAO Lin', XIAO Yao', QIAO Yongping', SHI Jianzong'
(1. Cryosphere Research Station on the Qinghai-Tibet Plateau, State Key Laboratory of Cryospheric Science, 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: There are few studies on the influence of the freeze-thaw cycle on surface energy in the permafrost re-
gion of the Qinghai-Tibet Plateau. Based on the measured data of Tanggula permafrost, to divides each stage of
the freeze-thaw cycle of the active layer according to the 10 cm soil temperature. Combine with surface energy
closure and surface energy fluxes to discuss the influence between freeze-thaw cycle of active layer and water-
heat exchange. The results show that: each stage of the freeze-thaw cycle of the active layer is affected by cli-
mate change. The starting time of the thawing process is advancing and the starting time of the freezing process
is delayed. As a result, the duration of soil complete thawing increases and gradually approaches that of com-
plete freezing; in different freeze-thaw states of shallow soil, the energy closure rate different is large, and the
energy closure in the stage of complete thawing is generally better than that in the stage of complete freezing ; the
net radiation value in the stage of complete melting is higher than that in the stage of complete freezing, sensible
heat flux dominates in the stage of complete freezing, latent heat flux dominates in the stage of complete melt-
ing, and surface soil heat flux is positive in the stage of complete melting and negative in the stage of complete
freezing.

Key words: Qinghai-Tibet Plateau; surface freeze-thaw status; energy balance; daily freeze-thaw cycle
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