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ABSTRACT

Soil temperature is an important variable for the process of land-air interaction. The temperature
difference between air and land determines the surface sensible heat flux, which controls the growth of the
atmospheric boundary layer. Soil thermal diffusivity is a key factor that affects the soil temperature. We
used the past soil temperature records (until 1997) at eight ground stations of Central Weather Bureau to
analyze their annual variations, damping depths, and thermal diffusivities. The results show that annual soil
temperature is nearly sinusoidal in time with amplitudes decreasing exponentially with the soil depth. In

addition, the time lags in soil temperature are proportional to the soil depth.

The wave amplitude of the surface soil temperature increases with latitude. For example, the amplitude
is 4.5 °C at Hengchun (22°00° N), and 7.4 °C at Hsinchu (24°49’ N). The ratios of the standard deviation to
the mean of soil temperature also decrease exponentially with depth. Except for Hengchun, the contribution
of the first harmonic to the variance is more than 96 %. The values of the damping depth estimated by the
soil temperature amplitudes are consistant with those by the time lags. The estimated damping depths are
between 2.1 m and 3.6 m. The estimated thermal diffusivities are between 4.69x 107 m*s™ and 1.28 x 10

m?s™,

Key words : Soil temperature, Thermal diffusivity, Damping depth.



