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We present the latest RemoTAP developments for aerosol retrievals from Multi-Angle Polari-meters (MAP). Firstly, Multiple Collaborated Neural Networks (MCNN) are developed and usedto perform global aerosol MAP retrievals over land and ocean. The combined use of MCNN witha full physics inversion in RemoTAP-Hybrid, significantly improves accuracy and computationalspeed of SPEXone aerosol retrievals. Secondly, following an analysis on AERONET data, we ex-tend the aerosol description to a parametric 4 mode by adding a fine non-spherical mode, inaddition to a fine spherical, coarse non-spherical, and coarse spherical mode. The new aerosoldescription extends retrieval capability for scenes dominated by non-spherical fine particles.RemoTAP-Hybrid retrievals for SPEXone, using the 4-mode aerosol description, shows improvedagreement with AERONET compared to the original version of RemoTAP. RemoTAP-Hybridalso provides aerosol composition (black carbon, brown carbon, dust, fine/coarse water/non-absorbing components, fine non-spherical non-absorbing component) using the retrieved com-plex refractive index and aerosol volume per mode. Thirdly, we present our extended oceanbody model in our joint atmosphere-ocean retrievals. With the new ocean body model in theRemoTAP-Hybrid algorithm, for the first time we demonstrate good agreement of SPEXone-re-trieved global ocean color product of Remote Sensing Reflectance (Rrs) with AERONET-OC, evenat 400nm, where the atmospheric contribution to the top-of-atmosphere signal is large. Finally,we present the extension of RemoTAP-Hybrid to aerosol above cloud retrievals with applicationto SPEXone.
References

[1] G. Fu, S. Lu, M. Gao, J. Rietjens and O. Hasekamp, (2026)"Collaborative Neural Networks significantly Im-prove Global Aerosol Retrievals From Multi-Angle Polarimeters," in IEEE Transactions on Geoscience andRemote Sensing, doi: 10.1109/TGRS.2026.3685881.
[2] Fu, G., Rietjens, J., Laasner, R., van derSchaaf, L., vanHees, R., Yuan, Z., et al. (2025). Aerosol retrievalsfrom SPEXone on the NASA PACE mission: First results and validation. Geophysical Research Letters, 52,e2024GL113525. https://doi.org/10.1029/2024GL113525.

Preferred mode of presentation: Oral

https://doi.org/10.1029/2024GL113525

