
PACE SPEXone V4 Processing Notes 
 
Release Date: April 2026 
 
SPEXone Level-1A/B/C Data 
 
Changes from Version 3: 
• Improved radiometric accuracy 
• Modified stray light correction by switching from a multi-kernel to single-kernel 

approach 
• New parameterization of ISRF available 
• Minor L1C format changes (temperature stability flag, pixel mask creation date) 
• Automated updating of pixel mask 
 
Known issues: 
• Improvement of radiometric and polarimetric performance at the edges of the 

wavelength grid under investigation. 
 
SPEXone Level-2 Products 
 
AER_RTAPLAND (Aerosol and Land Properties, RemoTAP Algorithm) 
AER_RTAPOCEAN (Aerosol and Ocean Properties, RemoTAP Algorithm) 
 
Changes from Version 3: 

• Using the RemoTAP Hybrid algorithm ( G. Fu, S. Lu, M. Gao, J. Rietjens and O. 
Hasekamp, " IEEE TGRS, vol. 64, pp. 4107019-4107019, 2026, Art no. 4107019, doi: 
10.1109/TGRS.2026.3685881) 

o Extended aerosol description to four modes (fine and coarse non-spherical + 
fine and coarse spherical) 

o Using a Neural Network retrieval as 1st guess. 
• Using V4 L1C as input 

Known issues: 

• The change in L1 processor may have caused a small but noticeable bias in 
radiance and DoLP when the signal is low. This likely causes an overestimate of the 
Angstrom Exponent over remote ocean. 

 



MAPOL_OCEAN (Aerosol and Ocean Optical Properties, FastMAPOL Algorithm 
 

Changes from Version 3: 

• Uses Version 4 L1C data, with the same FastMAPOL retrieval algorithm previously 
applied to Version 3 data. 

• Retrieval performance is similar to the reported validation results against AERONET 
and AERONET-OC observations (Gao, M., K. Aryal, P. Zhai, K. Knobelspiesse, B. 
Franz, B. Cairns, I. Cetinić, G. Fu, O. Hasekamp, A. Ibrahim, A. M. Sayer, and P. J. 
Werdell. 2026. “Where Sky Meets Sea: Integrated Aerosol and Ocean Color Retrieval 
from PACE SPEXone Multi-Angle Polarimetry.” Remote Sensing of Environment, 345, 
115603. https://doi.org/10.1016/j.rse.2026.115603). 

• Rrs1 and Rrs2 have been renamed Rrs_angular and Rrs_nadir, respectively, 
representing angular Rrs before and after BRDF correction. 

Known issues: 

• Ocean Rrs bias is reduced, but still with a positive bias of approximately 0.001 sr⁻¹ 
in the blue bands. 

• Over coastal waters, Rrs and AOD exhibit stronger coupling and higher retrieval 
uncertainties, as discussed in the above paper. Improvements are planned to better 
account for complex water optical properties (Aryal, K., M. Gao, P. Zhai, B. A. Franz, 
K. Knobelspiesse, A. Ibrahim, and J. Werdell. 2026. “Aerosol and Ocean Color 
Retrievals from the FastMAPOL/Component Algorithm Using NASA's PACE 
Polarimetric Measurements.” Optics Express, 34(16), 29139. 
https://doi.org/10.1364/OE.607432). 

 
SPEXone Level-3 Products 
 
SPEXone Level-2 products are composited into global Level-3 binned and mapped 
products.  Daily, 8-day, and monthly Level-3 mapped products are produced on an 
equirectanular grid at 0.1-deg and 1-deg resolution.  The available list of mapped product 
types now include: 
 
• AER_RTAP: aerosol optical and microphysical properties over land and ocean from 

RemoTAP algorithm 
• AER_RTAPLAND: retrieved land surface parameters (Ross-Li) from RemoTAP 
• AER_RTAPOCEAN: retrieved ocean surface parameters (phytoplankton chlorophyll) 

from RemoTAP 
• MAPOL_OCEAN: aerosol and ocean properties from FastMAPOL algorithm 

  

https://doi.org/10.1016/j.rse.2026.115603
https://doi.org/10.1364/OE.607432


PACE SPEXone V3 Processing Notes 
 
Release Date: June 2025 
 
SPEXone Level-1A/B/C Data (Provisional) 
 
Changes from Version 2: 
• Fixed a geolocation bug which assigned wrong latitudes and longitudes to water bodies 

in high elevation regions. 
• Updated the algorithm for computing the Stokes Q and U and the rotation angle from 

the local meridian plane to the scattering plane. Whereas the degree of linear 
polarization was unaffected, there was ambiguity in the sign of Q and U and polarization 
reference planes used. In Version 3 Level-1C products, SPEXone and HARP2 use a 
common convention. 

• Level 1C products now contain more radiance and polarization data near the poles. 
• Updated bad pixel mask of the detector. 
 
Known issues: 
• A positive radiometric bias (~2.5%) in SPEXone V3 L1C data has been identified.  The 

source of the issue is understood, and it will be corrected in a future reprocessing (V4).  
• Improvement of radiometric and polarimetric performance at the edges of the 

wavelength grid under investigation. 
 
SPEXone Level-2 Products 
 
AER_RTAPOCEAN (Aerosol Properties over Ocean from RemoTAP Algorithm) 
AER_RTAPLAND (Aerosol Properties over Land from RemoTAP Algorithm) 
 
This is the first release of Level-2 and Level-3 products from the RemoTAP algorithm as 
applied to SPEXone Version 3 Level-1C. The RemoTAP algorithm generates a large suite of 
aerosol optical and microphysical properties and surface properties, including but not 
limited to the products listed below.  The Level-2 data over ocean and land surfaces are 
separated into different files, but the suite of products in each is identical.  
 
Provisional Products 
• Aerosol Optical Thickness (aot) 
• Single Scattering Albedo (ssa) 
• Effective Radius of Fine Mode Aerosols (reff_fine) 
• Effective Radius of Coarse Mode Aerosols (reff_coarse) 
• Fine Mode Fraction (fmf) 
• Fine Mode Fraction by Volume (fvf) 
• Real Index of Refraction (mr) 



• Imaginary Index of Refraction (mi) 
 
Known issues 
• Because of a positive radiometric bias (~2.5%) in SPEXone V3 L1C data, the retrieved 

SSA has a positive bias of 0.01-0.02.  
 
MAPOL_OCEAN (Aerosol and Ocean Properties from FastMAPOL Algorithm) 
 
This is the first release of Level-2 and Level-3 products from the FastMAPOL algorithm as 
applied to SPEXone Version 3 Level-1C. The FastMAPOL algorithm generates a large suite of 
aerosol and ocean properties.  A subset is listed here. 
 
Provisional Products 
• Aerosol Optical Thickness (aot) 
• Single Scattering Albedo (ssa) 
• Effective Radius of Fine Mode Aerosols (reff_fine) 
• Effective Radius of Coarse Mode Aerosols (reff_coarse) 
• Fine Mode Fraction (fmf) 
• Fine Mode Fraction by Volume (fvf) 
• Real Index of Refraction (mr) 
• Imaginary Index of Refraction (mi) 
• Wind Speed (wind_speed) 
• Chlorophyll a Concentration (Chla) 
• Angular Remote Sensing Reflectance before BRDF correction (Rrs1) 
• Angular Remote Sensing Reflectance after BRDF correction (Rrs2) 

 
Known issues 
• Small negative Rrs offset (~-0.001) is often observed at wavelengths > 600 nm. 
• BRDF correction does not fully remove Rrs angular dependence (as seen in Rrs2). 
• High Rrs bias at 678 nm likely due to influence of the Oxygen A-band. 

 
SPEXone Level-3 Products 
 
SPEXone Level-2 products are composited into global Level-3 binned and mapped 
products.  Daily, 8-day, and monthly Level-3 mapped products are produced on an 
equirectanular grid at 0.1-deg and 1-deg resolution.  The available list of mapped product 
types now include: 
 
• AER_RTAP: aerosol optical and microphysical properties over land and ocean from 

RemoTAP algorithm 
• AER_RTAPLAND: retrieved land surface parameters (Ross-Li) 
• AER_RTAPOCEAN: retrieved ocean surface parameters (phytoplankton chlorophyll) 



• MAPOL_OCEAN: aerosol and ocean properties over ocean from FastMAPOL algorithm 
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