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Abstract

The land surface temperature is a vital parameter in environmental studies, climate change, soil
moisture content, evapotranspiration and urban thermal islands at different scales. The main purpose
of this paper is to calculate the Land surface temperature (LST) using the split window model applied
to Landsat 8 OLI and TIRS band images and calibrate it by a rational function properly. The split
window algorithm uses spectral radiance and emissivity parameters. The spectral radiance parameter
is obtained from TIRS bands of Landsat 8 and land surface emissivity is also calculated using the
fractional index and NDVI vegetation index for TIRS sensor thermal bands. Also, in this study, with
the help of air temperature of meteorological stations, the temperature obtained from the split window
model is calibrated by Rational Functions to estimate the near-surface air temperature accurately. In
his way, one optimal models of rational functions were selected for calibration of Land surface
temperature to estimate near surface air temperature which the RMSE of these models during the two
calibration steps decreased from 13.464 °C to 13.169 °C and 0.668 °C. According to the results of this
study, it can be concluded that the degree and number of terms in the rational functions have a very
great impact on the results of the proposed model and choosing the best terms increase the accuracy
of these functions.

Keywords: Land Surface Temperature (LST), Calibration, Split-Window (SW) Alghoritm, Landast 8§,
Rational Function.
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