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Abstract

Observations of daily minimum and maximum air temperatures, Tmin and Tmax, have traditionally been obtained through in situ observations at meteorological stations.
While the station network is extensive, many land masses, such as much of the African continent and polar regions, are poorly observed. Moreover, observations at stations
are ‘point’ observations and may not be representative of air temperatures at neighbouring locations. Satellites provide the means to observe surface skin temperatures at
spatial scales of tens of metres to kilometres. But although skin and near-surface air temperatures may be strongly coupled, the two quantities can differ by several degrees
over land, where the magnitude of the difference is variable in both space and time. This study describes how satellite data have been used to estimate daily Tmin and Tmax
at the pixel scale. A linear regression model is constructed by regressing observed station data against collocated daily minimum and maximum satellite land surface skin
temperatures (LST), fraction of green vegetation (FVC), latitude, elevation, urban fraction and distance from coast. The dominant explanatory variable is found to be the
satellite LST, which accounts for around 70-80% of the variance in air temperature. The relationships between air temperature and each of the of the explanatory variables
show seasonal variability. To account for this variability, a new model is constructed for each day using a moving 11-day temporal window centred on the day in question; this
approach also ensures a reasonable pool of data is maintained for the regression since the satellite data suffer from gaps owing to cloud contamination. The example
presented in this study is for Europe, where two years of data from the Spinning Enhanced Visible and InfraRed Imager have been used to estimate daily Tmin and Tmax.
Analysis of model residuals and evaluation with independent in situ station air temperatures suggests that for most days, more than 50% of the estimated air temperatures are
within 3 deg C of collocated station observations, with around 80% within 4 deg C and 90% within 5 deg C. Results for Tmax are slightly better than for Tmin. The mean bias
of the satellite-estimated air temperatures oscillates around zero and shows little seasonal variation, although the variance is noted to be lower during summer months.
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