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Abstract

Clouds cover roughly 50% of  Earth’s  surface. They are mostly distributed above the 
tropics and mid-latitudes at altitudes (cloud tops) up to 15 km, varying strongly in type 
and  properties.  As  a  result  of  the  shielding  effect,  clouds  hide  a  large  fraction  of 
tropospheric  trace  gas  columns  from  satellites  view,  leading  to  uncertainty  in  the 
retrievals.  On  the  other  hand,  clouds  can  induce  an  enhancement  in  tropospheric 
retrievals due to multiple scattering and extended absorption paths.  Nitrogen dioxide 
(NO2) is  one of  these gases which are affected by cloud uncertainties,  with a short 
atmospheric life-time of a few hours. NO2 is located near the surface and lifted up from 
its sources.

In this study, the GOME-2A and OMI instruments were used to retrieve cloud and NO2 
datasets. Additionally, the last two versions of GOME-2A and OMI cloud algorithms 
(FRESCO+  and  OMCLDO2,  respectively)  were  compared.  A statistical  analysis  of 
tropospheric NO2 and cloud data was performed. The results show that cloud fraction 
and cloud pressure distributions change according to the region, season, and instrument 
(regarding  its  cloud  algorithm).  The  tropospheric  slant  column  density  of  NO2  is 
affected by clouds depending on cloud cover and cloud top height. The shielding effect 
of high clouds has a major impact on NO2 retrievals at large cloud fractions while low 
clouds enhance NO2 retrievals because of the high cloud albedo and multiple scattering. 
A layer of aerosol or a thin cloud allows the satellite signal to penetrate into the lower 
troposphere retrieving NO2. Such a layer is treated by cloud algorithms as a small cloud 
fraction (up to 30%) of optically thick clouds due to their optical thickness. Although the 
cloud correction of NO2 AMF is taken into consideration including small cloud fractions 
(0-20%) the  NO2 VC appears  to  be  particularly  uncertain  around  very  small  cloud 
fractions (underestimation) and very large cloud fractions (overestimation).


