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Existing algorithms for satellite remote sensing of CO2 assume that all atmospheric aerosol parti-
cles are spherical. This assumption, however, is only valid for the atmosphere in the absence of 
dust particles that are non-spherical by their nature. Here, a theoretical analysis is conducted for 
the dusty atmosphere to analyze the impact of aerosol non-sphericity on the accuracy of CO2 re-
trievals from space. The analysis begins by adding new capabilities to the UNL-VRTM, a UNified 
and Linearized Vector Radiative Transfer Model [1] (http://unl-vrtm.org) which can calculate both 
the four Stokes parameters and their respective sensitivities to aerosol properties. The new capa-
bility builds upon the existing non-spherical scattering property database [2,3] and develops an 
analytical method to calculate the Jacobians of these scattering properties to aerosol size distribu-
tion parameters, index of refraction, and particle shape factors. With this new capability, the UNL-
VRTM is upgraded to compute radiative transfer for the spectrum of Tan-Sat [4], and the subse-
quent retrieval of CO2 [5] is conducted by using the UNL-VRTM synthetic data. In the presenta-
tion, we will describe the development and validation of UNL-VRTM’s new capabilities and pro-
vide an analysis of CO2 retrieval errors due to the lack of consideration of aerosol non-spherical 
shape in dusty conditions. 
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