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Inverse modeling of SO2 and NO, emissions using an adaptive nudging scheme implemented in CMAQ model in North China during

heavy haze episodes in January 2013
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Abstract: In this study, SO2 and NOy emission sources in North China during a heavy haze episode in January 2013 are retrieved using an adaptive nudging scheme

implemented in the Community Multiscale Air Quality (CMAQ) modeling system based on the 2006 INTEX-B emission inventory. SO and NO9 concentrations during two

sustaining heavy haze episodes on 9-15 and 28-31 January are simulated using the Weather Research Forecasting (WRF)-CMAQ model system. Emissions are
essentially from INTEX-B for 2006 with improved emission estimates for January 2013. Simulated results are compared with the observations at 47 stations from the
China National Environmental Monitoring Centre (CNEMC), and the difference caused by the two emission estimates and the advantage of nudging source over the initial

emission inventory are analyzed. Inversed SO2 and NOy emissions are evaluated using the 2012 MEIC emission inventory developed by the Tsinghua University (MEIC

v1.2 inventory). Results showsthat (D the adaptive nudging scheme based on CMAQ model is suitable for simulating the heavy haze pollution processes. Temporal and

spatial variations of simulated SO2 and NO2 concentrations are consistent with those of observations, and the dynamic variations of SO and NO, emission sources can
also be captured. @ Inversed source is obviously superior to the initial 2006 INTEX-B emission inventory for the simulation of SO2 and NO2 concentrations. Temporal
variation trends and peak values of simulated SO and NO> are in good agreement with the observations. &) The regional SO and NO2 distributions simulated by

inversing emission sources are in accordance with the observations, with the peak values well reproduced. @ Correlation coefficients between the simulated and

observed concentrations of SO and NO2 increase and biases decrease using the inversed emissions compared to the initial emissions. There are greater improvements
in the simulation of SO» than NO2 due to different impacts of emission sources. ©) Differences in the spatial distribution and intensity of SO2 and NOy emission sources

between the initial emission estimate and the MEIC v1.2 inventory are larger, whereas the results with the inversed emission sources are close to those with the MEIC

v1.2 inventory with high emission source intensity of SO and NO2 in the key areas being inversed. The results of this study will provide new technique and idea for
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improving air quality forecasting during heavy haze pollution episodes, reducing the uncertainties in the emission inventory developed by bottom-up approach, and

assessing the impacts and dynamic control of regional SO and NOy emission sources under different weather conditions.
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