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Fig. 1

Comparisons in hourly soil heat fluxes between simulated by VIC-CAS algorithm and

EBM algorithm at seven depths in Tuotuohe station
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Fig.2 Comparisons in daily soil average temperature between observed and simulated
by VIC-CAS algorithm and EBM algorithm at seven depths in Tuotuohe station
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by VIC-CAS algorithm and EBM algorithm at three layers in Tuotuohe station
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Fig. 6 Comparisons in hourly soil heat fluxes between simulated by VIC-CAS algorithm

and CLM 5. 0 algorithm at seven depths in Tuotuohe station
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Improvement of VIC-CAS algorithm for thermal conductivity and
unfrozen water and its experimental study on simulation
of hydrothermal process of permafrost

LIFei"?, GUO Jiakai'?, ZHANG Shigiang'’

(1. Shaanxi Key Laboratory of Earth Surface System and Environmental Carrying Capacity, Northwest University, Xi’an 710127,
China; 2. College of Urban and Environmental Sciences, Northwest University, Xi’an 710127, China)

Abstract: Accurate simulation of permafrost hydrothermal process is of great significance for understanding and
predicting the impact of cryosphere changes on water resources and ecology, in which thermal conductivity and
unfrozen water are two key parameters in permafrost hydrothermal simulation. On the basis of VIC-CAS model,
this study attempts to replace the thermal conductivity and unfrozen water algorithm in VIC-CAS model with the
thermal conductivity algorithm of EBM and unfrozen water algorithm of CLM 5. 0, respectively, and carries out
the numerical simulation contrast experiment using the observation data of Tuotuohe station in the source region
of the Yangtze River, and analyzes the influence of different thermal conductivity and unfrozen water algorithms
on the simulation of soil layered temperature and humidity. The results show that the EBM thermal conductivity
algorithm is better than the original algorithm in simulating the temperature of shallow soil, but worse in deep
soil; The improvement of the shallow soil moisture simulation is not obvious, and it becomes worse in the deep
soil. CLM 5. 0 unfrozen water algorithm has little influence on soil temperature simulation, and soil moisture
simulation becomes worse in shallow soil, but it is better than the original algorithm in deep soil. The compara-
tive experiments of the two algorithms in this study provide a reference for further improving the algorithm of fro-
zen soil hydrothermal process in VIC-CAS model.

Key words: permafrost; hydrothermal simulation; VIC-CAS; thermal conductivity ; unfrozen water
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