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Nitrogen oxides are heterogeneously distributed in both space and time due to their short
atmospheric turn-over time and the variable distribution of their sources and sinks. Further,
nitrogen dioxide (NO2) has a chemistry-mediated climate impact through nitrate aerosols,
ozone,  and  thus,  methane.  Therefore,  it  is  fundamental  to  monitor  this  trace  gas
concentration  in  high  resolution.  Since  2004,  the  Ozone  Monitoring  Instrument  (OMI)
onboard Aura has provided global daily measurements of NO2, with a spatial resolution of
12x24 km2. Additionally,  since 2017,  the Tropospheric Monitoring Instrument (TROPOMI)
onboard the Copernicus Sentinel-5 Precursor (S5P)has extended the observations with a
resolution of 7x3.5 km2. 
In this work, we use a Deep Learning approach to improve the spatial resolution of OMI NO2
fields  over  South  America,  based  on  supervised  adversarial  learning  carried  out  over  a
Residual Network. The model successfully improves low-resolution data (OMI, 25x25 km2)
into a high-resolution product (6.25x6.25 km2) after being trained using the latent information
assimilated from TROPOMI data. A stochastic approach is proposed, training the model to
infer parameters of a Gaussian distribution for each pixel maximising the likelihood of finding
the desired value. Our model outperforms a bicubic interpolation according to several error
metrics while allowing to estimate the uncertainty of the prediction. In the first evaluations
over central  and southern Chile,  the proposed approach obtained robust noise sensitivity
results, maintaining its metrics almost constant for noises up to 10%, always better than the
base case. Since the methodology has been proven to be adequate, our work considers the
application to reconstruct the OMI NO2 v3 product for South America for the period 2005-
2021.


