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Evaluation of air quality model performance for simulating air pollution in Ulaanbaatar,

Mongolia
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Ulaanbaatar faces severe air pollution caused by increasing coal combustions. This study applied the Community
Multiscale Air Quality modeling system (CMARQ) to air quality simulation in Ulaanbaatar. The input meteorological and
emission data were respectively produced from the Weather Research Forecasting model (WRF) and emission inventories
including anthropogenic emissions for the Hemispheric Transport of Air Pollution (HTAP). CMAQ substantially
underestimated air pollutant concentrations in Ulaanbaatar probably because of inaccurate spatial and temporal
distributions in the HTAP emission inventory. By revising the emission data, CMAQ tended to better simulate air pollution
in Ulaanbaatar. This result indicates that the improvement of emission data is the most important requirement to apply the

model to Ulaanbaatar for understanding the air pollution situation.
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Fig.2 Spatial distributions of mean SOz, NOx and PM1o emissions
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Fig.3 Time series comparisons of observed and simulated temperature
and wind speed in Ulaanbaatar
Table.1 Statistical evaluation of WRF performance in Ulaanbaatar

i i HE AT D1 D2 D3
Temperture B (C) 6.3 6.3 6.3
FHRSEY (C) 4.6 48 5.7
R 0.99 0.99 0.99
MBE (C) -1.7 -15 0.6
MAE (C) 2.0 2.0 1.6
RMSE  (C) 2.9 2.9 2.7
IA 0.99 0.99 0.99
wind speed BRI (mfs) 15 1.5 1.5
FHRESEY) (mis) 3.0 2.9 2.3
R 0.66 0.61 0.52
MBE (m/s) 1.6 14 0.9
MAE (m/s) 1.6 15 1.1
RMSE  (m/s) 1.9 1.8 1.4
IA 0.59 0.60 0.65
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Table. 3 Statistical evaluation of CMAQ performance in Ulaanbaatar, Date in 2014 (Local time) ) :
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Fig. 5 Spatial distributions of mean PM1o emissions before and after
revision in D3
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Fig. 6 Time series comparisons of concentrations simulated with
original and revised emissions in Ulaanbaatar
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