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INTRODUCTION

The land surface temperature (LST) Is a parameter widely considered in the urban area mapping from space. LST has been often retrieved and mapped to
evaluate the surface urban heat island (SUHI) using different spaceborne platforms, such as AATSR, ASTER, MODIS and Landsat. But the satellite sensor
spatial resolution may be a limiting factor in detailing the fine scale spatial variability in a urban texture, especially in the presence of impervious surfaces and
sharp transitions (e.g., buildings, roads, parking lots, riverside, restricted vegetated zones). The growing demand of remote sensing maps with finer and finer
spatial resolution to successfully monitor the SUHI effects at district level and to avoid temperature underestimation stimulates the development of downscaling
techniques when the actual sensor measurements do not meet the spatial detail requirements. In this work we perform the downscaling of coarse resolution
LST maps from MODIS and Landsat to finer resolutions with the aim to increase the information content of the original maps, using summer satellite images
over Milan and Florence, Italy.

DOWNSCALING APPROACH

The downscaling is the enhancement of the spatial resolution of the original pixel data using ancillary information at higher spatial resolution. Different
physical and statistical downscaling approaches have been proposed In literature: in this work, a statistical LST downscaling approach using different
spectral indices (Sl) over heterogeneous urban landscape Is proposed. This analysis allows to select the spectral indices and their combinations providing
the best results in the LST image sharpening. The technique fits a ordinary least-squares regression function between each index Sl(i) (the predictors) and
the LST (the predictand) derived from the satellite Image at coarse resolution (subscript CR):

LSTr=8,+ a;-SI(1)cg + 8,-SI(2)cR---+ a,-Sl(N) R
Then, each pixel within the finer resolution (FR) image Is estimated by:
LSTr=8,+ a;-SI(1)g + a,-SI(2)eg. .-+ a,-SI(N)eg + AT R
where AT -y IS the difference between the model estimation (LST.) and the correspondent observed LST (LSTgge) [1]:
ATer = LSTrer —LSTR
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Images at different resolutions were generated at growing pixel sizes (240 m, 480 m and 960 m) and

Processing of MODIS and Landsat 5 TM images the aggregated coarser resolution at 960 m was downscaled and validated.
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