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Study on temperature field variation rule of shallow loess in winter
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Abstract: Through field tests of shallow loess in seasonal frozen ground, temperature field variation in shallow loess is studied.
Testing results show that temperature changes of deeper soil lags when temperatures rise after the winter. Temperature variation
range of the ground surface is the largest. Maximum peak temperature appears at 14:00 or so. The peak temperature goes gradually
backwards in time as the depth increases. The diurnal variation of the soil temperature decreased as the depth increases without con-
sidering temperature diurnal variation when the depth is more than 30 cm. A numerical model of temperature of unsaturated loess
was given, and parameters of the model which applies to the Weibei upland were summarized. The comparison of calculation results
with the tests results of Bin country in the Weibei upland indicates that the numerical calculation method is reasonable. Simulating
different air temperatures in the Weibei upland, the changing law of the maximum frost depth was discussed, and the relationship
between the maximum frost depth and air temperature in the Weibei upland was obtained by fitting.
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Fig.1 Test temperature
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Fig.2 Temperature variation of shallow loess with time in
different locations
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with depth in Binxian County
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Fig.4 Diurnal variation of temperature at earth’s surface in Binxian County
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Tab.2 Solar radiation energy in Binxian Area
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Fig.5 The results of numerical calculation
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