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The PACE mission [1] was successfully launched on February 8, 2024, and the
SPEXone[2] payload on board it is a Multi-angle Polarimetric (MAP) hyperspectral
payload. For aerosol retrieval from MAP measurements over the ocean it is important to
accurately account for the contribution of the ocean-body to the top-of-atmosphere signal,
especially for wavelengths < 500 nm. Performing online radiative transfer calculations in
the coupled atmosphere ocean system is too time consuming for operational retrieval
algorithms. Therefore, mostly lookup-table are used that store the reflection matrix from
the ocean body that is being used as the lower boundary in an atmospheric radiative transfer
model. For hyperspectral measurements such as those like SPEXone, also the use of lookup
tables is unfeasible because they will become simply too big. In this talk we will compare
two different neural networks (NN) [3] to model the ocean body reflection matrices for
aerosol retrieval over ocean [4]. The two NN approaches will be applied for the synthetic
retrieval with the SPEXone setup and also the real data collected by SPEX airborne [5]
during the ACEPOL campaign. The aerosol optical thickness will be validated with the
HSRL-2[6] lidar data.

References (Preferred mode of presentation: Oral)

[1] Werdell, P.J.; McKinna, L.I.LW. Sensitivity of Inherent Optical Properties From Ocean
Reflectance Inversion Models to Satellite Instrument Wavelength Suites. Frontiers in Earth
Science 2019, 7, doi:10.3389/feart.2019.00054.

[2] Hasekamp, O.P.; Fu, G.L.; Rusli, S.P.; Wu, L.H.; Di Noia, A.; de Brugh, J.A.; Landgraf, J.;
Smit, J.M.; Rietjens, J.; van Amerongen, A. Aerosol measurements by SPEXone on the NASA
PACE mission: expected retrieval capabilities. J Quant Spectrosc Ra 2019, 227, 170-184,
doi:10.1016/j.jqsrt.2019.02.006.

[3] Fan, C., Fu, G., Di Noia, A., Smit, M., H.H. Rietjens, J., A. Ferrare, R., Burton, S., Li, Z., & P.
Hasekamp, O. (2019). Use of A Neural Network-Based Ocean Body Radiative Transfer Model
for Aerosol Retrievals from Multi-Angle Polarimetric Measurements. Remote Sensing, 11

[4] Zhongping Lee, Junwu Tang. The Two Faces of “Case-1” Water. J Remote Sens.
2022;2022:doi:10.34133/2022/9767452

[5] Smit, J.M.; Rietjens, J.H.H.; van Harten, G.; Di Noia, A.; Laauwen, W.; Rheingans, B.E.;
Diner, D.J.; Cairns, B.; Wasilewski, A.; Knobelspiesse, K.D., et al. SPEX airborne
spectropolarimeter calibration and performance. Applied Optics 2019, 58, 5695-5719,
doi:10.1364/A0.58.005695

[6] Burton, S.P.; Hostetler, C.A.; Cook, A.L.; Hair, J.W.; Seaman, S.T.; Scola, S.; Harper, D.B.;
Smith, J.A.; Fenn, M.A.; Ferrare, R.A., et al. Calibration of a high spectral resolution lidar
using a Michelson interferometer, with data examples from ORACLES. Applied Optics 2018,
57,6061-6075, doi:10.1364/20.57.006061.



