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We present the Aerosol Chemical Profiling (AEROCHEMPro) methodology [1], an advanced
synergistic retrieval implemented within the GRASP (Generalized Retrieval of Atmosphere and
Surface Properties) inversion framework [2]. Unlike traditional classification schemes,
AEROCHEMPro utilizes a continuous optimization approach to resolve the detailed vertical
distributions and composition of multiple aerosol modes simultaneously. From these modal
properties, the method derives the vertical concentrations of six aerosol chemical components:
black carbon, organic matter, inorganic salts, sea salt, quartz, iron oxide, and associated water
content.
The framework’s robustness is demonstrated through a two-tiered implementation approach. First,
we apply the method to airborne observations from the NASA ACTIVATE campaign, utilizing
the synergy between the high-spectral-resolution lidar (HSRL-2) (2β+2α+3δ+1βatt) and the
Research Scanning Polarimeter (RSP). We demonstrate that the inclusion of high-spectral-
resolution lidar data provides innovative observations of the vertical distribution of fine, dust, and
sea salt particles, while polarimetric sensitivities to the complex refractive index enable the
accurate quantitative discrimination of chemical species. Retrieved vertical profiles are validated
against collocated in-situ aircraft measurements, showing high fidelity in capturing the vertical
distribution of carbonaceous, inorganic salt, and sea salt aerosols.
Furthermore, we extend the application to the spaceborne synergy of CALIOP and POLDER-
3/PARASOL, presenting preliminary results of aerosol chemical vertical distributions from space.

mailto:abou.merdji@lisa.ipsl.fr


This work highlights AEROCHEMPro’s capability to bridge the gap between remote sensing
observables and the mass-based variables required by Chemical Transport Models (CTMs),
providing a pathway for the next generation of satellite missions such as EarthCARE, PACE and
3MI.
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