
3rd National Congress on Physical Sciences, 29 Sep. – 2 Oct. 2016, Sofia
Section: Physics of Earth, Atmosphere and Space

Numerical Study of Atmospheric Composition in
Urban Areas – Some Preliminary Results for the City
of Sofia

I. Georgieva1, G. Gadzhev1, K. Ganev1, M. Prodanova2, D. Syrakov2,
N. Miloshev1
1National Institute of Geophysics, Geodesy and Geography, Bulgarian
Academy of Sciences, Acad. G. Bonchev bl.3, Sofia 1113

2National Institute of Meteorology and Hydrology, Bulgarian Academy of
Sciences, Tsarigradsko Shose 66, Sofia 1784

Abstract. Someextensive numerical simulations of the atmospheric com-
position fields in the city of Sofia have been recently performed and an
ensemble, comprehensive enough as to provide statistically reliable as-
sessment of the atmospheric composition climate of Sofia – typical and
extreme features of the special/temporal behavior, annual means and
seasonal variations, etc. has been constructed.

The simulations were carried out using the US EPA Models-3 system. As
the NCEP Global Analysis Data with 1 degree resolution was used as me-
teorological background, the system nesting capabilities were applied
for downscaling the simulations to a 1 km resolution over Sofia.

The national emission inventory was used as an emission input for Bul-
garia, while outside the country the emissions were taken from the TNO
inventory. Special pre-processing procedures are created for introducing
temporal profiles and speciation of the emissions. The biogenic emis-
sions of VOC are estimated by the model SMOKE. For describing the
ambient pollutant mix, an overall air quality index (AQI) is constructed,
which makes it possible to describe the air quality in a simple, under-
standable for the general public way.

The air pollution pattern is formed as a result of interaction of differ-
ent processes, so knowing the contribution of each for different meteo-
rological conditions and given emission spatial configuration and tem-
poral behaviour could be interesting. Therefore the CMAQ “Integrated
Process Rate Analysis” optionwas applied to discriminate the role of dif-
ferent dynamic and chemical processes for the air pollution formation in
the city of Sofia.

Different characteristics of the numerically obtained concentration
fields of as well as of the contribution of processes will be demonstrated
in the presentation.
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