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Progress of Soil Temperature Prediction Equation
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Abstract: Soil temperature (especially surface temperature) is a key physical quantity in the interaction between land and
atmosphere, and plays a very important role in the earth system. Soil temperature prediction technology has always been the core
scientific problem in land surface model, numerical weather prediction and climate prediction. This paper systematically reviews
the research progress of soil temperature prediction equation, from the classical heat conduction equation to the heat conduction
convection equation that takes into account the physical process of vertical movement of soil moisture, from the single sine wave
approximation to the Fourier series approximation of the daily change of surface temperature, from the assumption that the
diurnal change of convection parameters is constant to the consideration of its diurnal change, and emphatically summarizes the
creation, improvement and solution of the soil heat conduction convection equation. Finally, this paper reviews the application of

heat conduction convection equation in the study of surface energy balance, vertical movement of soil moisture, water flux,
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earthquake and frozen soil heat transfer. At the same time, it is pointed out that the influences of soil water phases and plant roots

on the heat conduction-convection equation are warranted for the future research of soil temperature prediction equation.
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