Using BEAR resources to interpret information from NASA satellite products
Challenge:
Use observations made on-board the NASA DC8 research aircraft and a chemical transport model
to interpret information from new products of upper tropospheric nitrogen dioxide (NO2).

Background:
Nitrogen oxides (NOx  NO + NO2) in the upper troposphere (altitude: 8-12 km) have profound
effects on the composition of the atmosphere and on climate, but the factors controlling their
concentrations are poorly understood. We use two new satellite products of upper tropospheric
NO2, together with aircraft measurements and the GEOS-Chem chemical transport model, to
assess current understanding of upper tropospheric NOx sources. The satellite products are obtained by researchers at NASA and KNMI using observations from the Ozone Monitoring Instrument (OMI) onboard the NASA Aura satellite.

Results and Implications:
We find that the NASA product is more consistent with aircraft observations than the KNMI product and that the NASA product can only offer useful information at very coarse scales: seasonal
averages at 20° × 32° (~2000 km × 3200 km). Correlation with satellite observations of lightning
flash frequencies shows that lightning is the dominant source of NOx to the upper troposphere
everywhere except the extratropical latitudes in winter. We infer a global lightning NO x source of
5.6 Tg NOx per year and show that the amount of NOx generated per flash increases with the
footprint (surface area) and energy of lightning flashes.
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