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Abstract: Based on the observations of three different kinds of underlying surface temperatures and the au-
tomatic meteorological sensor measurements during January and February of 2009 winter in Enshi and Jin-
sha, Hubei Province, this paper studies the relationship of the three kinds of underlying surface tempera-
tures and the air temperature by establishing multiple regressions accordingly with the statistic analysis
method as well as the meteorological conditions of icy underlying surface. The results show that the range
of soil and concrete road surface temperature is less than asphalt, and the former two variation trends are
highly consistent. Air temperature is one of the most important factors influencing the underlying surface
temperature. The underlying surface temperature in different weather conditions predicted by multiple re-
gression are well validated, with 0. 9 above correlated with observations except for 0. 88 of asphalt underly-
ing surface in Jinsha. Besides, the revealed close relationship between the low temperature around 0 C on
the underlying surface and the wet state for the road ice development will benefit the meteorological de-
partments for their practical operation to some extent.
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Fig.1 Mean daily variation of three
kinds of underlying surface temperatures

and air temperature in winter of Enshi
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Table 1 Typical values of heat capacity of road materials
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Table 2 Radiation characteristics of different underlying surface
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Fig. 2 The correlation between three kinds of underlying surface temperatures

and air temperature: (a) Enshi, (b) Jinsha
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Table 3 The fitting correlation coefficients between

three kinds of underlying surface temperatures and air
temperature in diurnal and nocturnal Enshi and Jinsha
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Table 4 Statistics of three different weather
conditions in Enshi and Jinsha
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Table S Parameters of fitting formulas in different weather conditions in Enshi and Jinsha
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Table 6 The correlation coefficients between simulations and observations
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Fig.4 Scatter diagrams of simulated underlying surface temperatures versus
observations in three different weather conditions in Enshi
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Table 8 Analysis of absolute errors of three kinds of

underlying temperatures below 0 ‘C in Enshi
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Fig. 6 Comparison of three kinds of daily underlying surface

temperatures and four meteorological factors

(a) wind speed, precipitation, relative humidity and icing date, (b) diurnal three kinds of

underlying surfaces and air temperature, (c) same as (b), but for nocturnal observations
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