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The Generalized Retrieval of Atmosphere and Surface Properties (GRASP) algorithm has been successfully used 
for inferring aerosol optical depth and microphysical properties from space-borne spectral multi-angle 
polarimeters [Dobuvik et al., 2011][Chen C. et al., 2020] and radiometers [Chen C. et al., 2022]. Although the 
focus has been on retrieving aerosol, the surface properties are retrieved simultaneously in GRASP.  

The reflectance spectra of water contain rich information about the biogeochemical state of water. Parameters 
such as Chlorophyll concentration, particulate backscattering coefficients can be retrieved from water-leaving 
reflectance [Werdell J. et al., 2018]. These parameters are related to concentrations of phytoplankton and other 
underwater particles, and can be used for large-scale monitoring of water quality [Matthews M.W., 2014], 
estimating the global oceanic carbon sources and sinks [Cavicchioli et al., 2019][Behrenfeld et al., 2005], etc. 
Spectral multi-angle imagers and polarimeters such as POLDER and MODIS have been used to retrieve water-
leaving reflectance and the biogeochemical parameters. Various future ocean color satellite missions such as 
Plankton, Aerosol, Cloud, ocean Ecosystem (PACE) also utilize spectral multi-angle polarimeters extensively 
[Chowdhary et al., 2019][Frouin et al., 2019].  

GRASP inversion is based on the Multi-term Least Square Method (LSM) [Dubovik et al., 2021]. This unique 
approach unifies various forward models of surface and atmosphere, allows multiple a priori constraints and 
retrieves an extensive set of parameters. It is designed to take advantage of the excessive information content 
provided by spectral multi-angle polarimeters. Due to the flexible modular design of the algorithm, we can 
implement various bio-optical models for the water-leaving reflectance and select an optimal approach. Water-
leaving reflectance, chlorophyll concentration, backscattering coefficient and other parameters can be retrieved. 
Validation against in-situ measurements and existing satellite products will be conducted. Analysis of the results 
on global open ocean, coastal waters and inland waters will be presented.  
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 Poster 
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Topic (check all that apply) 

 Inversion algorithms - achievements and new ideas to derive aerosol, clouds and surface properties 
 Characterization of aerosol, clouds and surface  
 Modeling and inverse modeling of aerosol and clouds climatic effects 
 Measurement synergy approaches 
 In situ observations and field campaigns  
 Upcoming and current satellite missions 
 Other: if checked, enter description here 


