retour sur innovation

Coupling Hyperspectral imaging and Lidar measurements to estimate gas and
aerosols emissions from industrial and anthropogenic sources

Ramazi Idoughi?, Pierre-Yves Foucher!, Adrien Deschamps?, Xavier Briottet!.

1 : ONERA (the French aerospace lab)
2 : CEA (the French Alternative Energies and Atomic Energy Commission)

Current developments in Hyperspectral imaging and Lidar technologies provide new opportunities, for high spatial resolution monitoring of emission factors
for anthropogenic sources and biomass fires. We aim to develop a method to improve the 3D characterization and quantification of anthropogenic

emissions at high spatial resolution for gas species (CO,, CH,, SO,, NH;, VOC, ...) and aerosols (BC, organic, sulfate, mineral...).
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‘ Validation : simulation Tools 3D polluted scene simulation (gas + aerosols)
i> for the spectral range [0.4-12um)]

» Ground : ONERA Database (emissivity for different materials with high resolution)
> Gas : PNNL / GEISA / HITRAN

»> Aerosols properties : Industrial plume specific properties (Flamant et al.,
ESCOMPTE data ) / OPAC database / Laser measurements (specific refractive index
estimation) % Coming measurement campaign : ONERA (Lidar + hyperspectral) + in-situ

> Radiative transfer model : MATISSE (ONERA) / 4A / MODTRAN R (Ground truth)

‘ Validation Campaign

» Validation on airborne hyperspectral images

\__% Existing images : (Telops, SPIM,...)
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