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Monte Carlo Testbed Retrieval Simulation Approach

randomly chosen GRASP “true” observgbles. instrument simulated
ocean and aerosol —» Forward > (total and polarimetric - -»> _
state (“truth”) RT Model radiances, lidar profiles) noise models observations
) }
“true” state RMS Errors in retrieved state GRASP
variables AOD, > AOD*. PSD* n* & k* - variables AOD*, [«=— Aerosol
PSD, n, k, etc. d ' PSD*, n*, k*, etc. Retrieval

Loop over 2,800 random perturbations of state vector for various combinations of five instruments:
MISR, MODIS+MISR, Polarimetric MODIS+MISR, Elastic lidar (2B8) and HSRL lidar (1a+2p)

Typical simulated size distribution PDFs of AOD and SSA simulated in this study
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Polarimetric retrievals are sensitive to assumptions of fine mode shape
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* Targets based on APS requirements proposed by Mischenko et al. (2004)



Fine mode angular scattering: spheres vs spheroids

‘_T'Uf — 0.12um I—SPH' = 0% (spheroids)
—~ 5 ror = 0.15um ——SPH = 49%
'% rvf = 0.20pum —SPH = 100% (spheres)
< -
o9
Low /
0.2 - sensitivity
0 60 120 180 0 60 120 180
Scattering angle (degrees) Scattering angle (degrees)
_ High L
0.6 sensitivity spheroids
o 0.4 —
502
E‘ .

|
0
Adapted from: spheres
02t Espinosa et al, (2019) 1 | |
0 60 120 180 0 60 120 180
Scattering angle (degrees) Scattering angle (degrees)



Joint retrieval example: elastic lidar + polarimeter

A synergistic retrieval of total and polarimetric radiances paired with elastic
backscatter lidar profiles can yield accurate, mode-resolved extinction profiles

(at least in relatively simple scenes)

This is unachievable with elastic lidar or polarimeter data alone
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Uncertainty estimates of vertically integrated variables
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Ingestion of lidar data into
polarimeter slightly
enhances the retrieval
accuracy of some column
integrated properties

AOD & SSA
integrated over the
PBL show the most
benefit from joint
lidar+polarimeter
retrieval compared
to polarimeter alone



