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Weather characteristics and simulation analysis on causes of air pollution in Dalian. FU Yu', LI Hong-binl*, YU Hui-qing?,
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Abstract: Based on the observational data, upper air and ground surface synoptic field during 2014~2015, and NCEP/NCAR
reanalysis data in December 2015, combined with WRF-CMAQ numerical model, the characteristics and the cause of the air
pollution process in Dalian were analyzed. The results showed that there were 145 pollution days, accounting for 20%, and
35pollution processes in Dalian from 2014 to 2015. The upper air circulations during air pollutions were mainly northwest air flow
field after the trough (accounting for 63%), and the southwest air flow field before the trough (accounting for 21%). The ground
surface synoptic field were mainly in two types, which are uniform pressure field with weak wind (accounting for 68%) and intensive
isobars with high-speed wind. The atmospheric stratification was stable, with weak average horizontal wind during 5air pollution
processes in December 2015 in Dalian, which suppressed the dispersion of pollutant in the vertical and horizontal directions, leading
to the deterioration of air quality. Results of the numerical model simulation showed that nitrate, ammonium and sulfate are the main
components of aerosols during the pollution process. And the nitrate provided the first contribution and the most obvious increase
during the pollution processes, which means the vehicle emission and coal-fired emission already had important impacts on the
formation of urban pollution in Dalian.
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Table 3 Statistics of observed and modeled meteorological elements and particle mass concentration
il SH(C) 5 (hPa) W (%) A (m/s) PM, 5(ug/m’) PM(pig/m’)
T4 1.18 1016.56 62.66 2.76 89.08 124.74
BeplF-2 3.51 1015.14 75.11 5.31 11431 119.88
R R 0.89 0.88 0.60 0.66 0.79 0.77
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