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Abstract 

Surface concentrations of nitrogen oxides (NOx) are increasing at rates of up 10% per year in cities in Africa, 
driven by rapid population growth and urbanization in the absence of air quality policies. Models needed 
to inform air quality policies use out-of-date inventories for cities in Africa and most top-down emissions 
derivation methods require computationally costly models. Here we apply a recently improved method 
of deriving city NOx emissions from satellite (TROPOMI) observations of NO2 that involves rotation of each 
city NO2 plume along a consistent direction and selecting multiple sampling areas around emissions 
hotspots to fit a modified Gaussian to line densities to calculate emissions. We first test the accuracy 
of  this approach using synthetic data simulated by the GEOS-Chem model to find that emissions estimates 
are within ~70-80% of the “true” value simulated by the model over Lagos (Nigeria) and the Highveld 
urban and industrial hotspot in South Africa. Effective lifetimes obtained with the modified Gaussian fit of 
4-5 h are 2-3 h longer than the “true” midday (satellite overpass) chemical lifetime. The satellite-derived 
annual mean NOx emissions for the year 2019 successfully derived for 20 hotspots across Sub-Saharan 
Africa range from ~2 mol s-1 for Ibadan and  Hwange to132 mol s-1 for the Highveld. In general, city, 
industrial and power plant emissions in South Africa of ~30 to 130 mol s-1 exceed the rest of Sub-Saharan 
Africa (< 30 mol s-1). Work is underway to compare the TROPOMI-derived NOx emissions to global and 
regional inventories, considering the inherent uncertainty in the top-down approach determined with the 
synthetic GEOS-Chem data. 
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IGAC Activities 

GEIA: Global Emissions Initiative, TOAR: Tropospheric Ozone Assessment Report, ACAM: 
Atmospheric Chemistry and the Asian Monsoon 

IGAC Regional Working Groups 

ANGA: African Group on Atmospheric Sciences, China Working Group, Southern Hemisphere 
Working Group 


