High resolution surface temperature and urban thermal anisotropy simulations: validation against airborne remote sensing TIR data over Toulouse city (France).
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Simulation results

Airborne FLIR camera measurements

Conclusions

The angular distribution of the directional temperature anisotropy is quite well reproduced by the simulations, especially the hot spot.

But the anisotropy values (differences between off-nadir and nadir brightness temperatures) are still under-evaluated.

Improvements in the modelling of anisotropy can be expected from a better assessment of surface characteristics (thermo-radiative parameters) at the district scale and from a finer geometry resolution.

The representation by an unique, averaged street-canyon is relevant only to rather uniform districts.

This method provides the directional TIR anisotropy averaged at scales between a few hundred meters and a few kilometres. It seems well adapted for interpreting remotely sensed data from large swath spatial sensors. 

  the local surface temperatures over an urban area, due to the geometrical complexity of the canopy and to the diversity of the thermal properties of the different materials, generates strong thermal anisotropy effects at the district scale. Airborne thermal infrared measurements obtained over Toulouse (France) during the CAPITOUL experiment (http://medias.cnrs.fr/capitoul/) have been analyzed in view of developing an approach to correct TIR satellite remote sensing from the canopy-generated anisotropy. Both of the two presented studies are based on the SOLENE software. SOLENE simulates the air-solid thermo-radiative transfers coupled with the visible and thermal infrared radiative transfers. Parameterizations of thermal inertia and heat exchange through walls are also modelled, with several layers. The computations are made with fine meshes (≈ 1 m²) over all the facets of the urban canopy described by a 3D model. The inputs are the meteorological data and the simulations are performed with a 15 minutes time step over periods long enough to ensure representative thermal regimes.
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  Representation of the resulting directional brightness temperature and thermal anisotropy at the district scale -Comparison against the thermal anisotropy obtained from the airborne FLIR camera data (8 oriented flights)
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