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Abstract

To evaluate uncertainty in the spatial distributmiair emissions over India, we compare satehiel
surface observations with simulations from the UEBvironmental Protection Agency (EPA) Community
Multi-Scale Air Quality (CMAQ) model. Seasonally presentative simulations were completed for
January, April, July, and October 2010 at 36km >m6using anthropogenic emissions from the
Greenhouse Gas-Air Pollution Interaction and SyesrdGAINS) model following version 5a of the
Evaluating the Climate and Air Quality Impacts dio&-Lived Pollutants project (ECLIPSE v5a). We use
both tropospheric columns from the Ozone Monitoringtrument (OMI) and surface observations from
the Central Pollution Control Board (CPCB) to clgsexamine modeled nitrogen dioxide (MMiases in
urban and rural regions across India. Spatial @eeevaluation with satellite retrievals indicatewa bias

in the modeled tropospheric column (-63.3%), whieflects broad low-biases in majority non-urban
regions (-70.1% in rural areas) across the subkoemtto slightly lesser low biases reflected imsearban
areas (-44.7%), with the threshold between senmasuemd rural defined as 400 people pef.Kmcontrast,
modeled surface N{concentrations exhibit a slight high bias of +®25.&%hen compared to surface CPCB
observations predominantly located in urban ar€aswersely, in examining extremely population dense
urban regions with more than 5000 people pef {dense-urban), we find model overestimates in tueh
column (+57.8) and at the surface (+131.2%) conthb&weobservations. Based on these results, we find
that existing emission fields for India may oveiraste urban emissions in densely populated regamiass
underestimate rural emissions. However, if we oelynodel evaluation with predominantly urban swefac
observations from the CPCB, comparisons reflect ehduigh biases, contradictory to the knowledge

gained using satellite observations. Satellites therve as an important emissions and model el@iuat
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