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Abstract: Soil heat storage and transfer plays a key role in energy cycle of the earth system. In earth system i A

model and land surface model it is especially important to accurately reproduce the observed diurnal cycle of soil
temperature. In order to improve the performance of numerical models, we employed an analytic solution of the
soil thermal diffuse equation to analyze the impact of discretization scheme, grid scheme and time step on the soil
temperature simulation. We found the explicit discretization scheme is the most accurate scheme, Crank-Nicolson
takes the second place, and the implicit scheme is the worst. Furthermore, on the basis of ordinary grid scheme,
an optimal grid scheme was suggested, and both of them were applied in the simulation of Badanjaron Desert's soil
temperature. The optimal time step for ordinary grid scheme is 5358 s, with which the standard deviation takes
the minimum value as 0.156 K. By using optimal grid scheme, the minimum standard deviation error is 0.0465 K,
while the optimal time step is 1694 s. Comparison of two simulated soil temperatures at a depth of 10 cm for a
site in Badanjaron Desert shows that the standard deviation error drops to 0.21 K from 1.61 K by switching from
ordinary grid scheme to optimal grid scheme.
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