
Geophysical Research Abstracts
Vol. 16, EGU2014-592, 2014
EGU General Assembly 2014
© Author(s) 2013. CC Attribution 3.0 License.

HPC simulations of the atmospheric composition climate of Bulgaria
Georgi Gadzhev (1), Kostadin Ganev (1), Nikolay Miloshev (1), Dimiter Syrakov (2), and Maria Prodanova (2)
(1) NIGGG,Bulgarian Academy of Sciences, GEOPHYSICS, Sofia, Bulgaria (ggadjev@geophys.bas.bg), (2) National
Institute of Meteorology and Hydrology, Bulgarian Academy of Sciences, Sofia, Bulgaria

Some extensive numerical simulations of the atmospheric composition fields in Bulgaria have been recently per-
formed.

The US EPA Model-3 system was chosen as a modelling tool. The system consists of three components: MM5
- the 5th generation PSU/NCAR Meso-meteorological Model used as meteorological pre-processor; CMAQ -
the Community Multiscale Air Quality System CMAQ; SMOKE - the Sparse Matrix Operator Kernel Emissions
Modelling System – the emission model.

As the NCEP Global Analysis Data with 1 degree resolution was used as meteorological background, the MM5
and CMAQ nesting capabilities were applied for downscaling the simulations to a 3 km resolution over Bulgaria.

The TNO emission inventory was used as emission input. Special pre-processing procedures are created for in-
troducing temporal profiles and speciation of the emissions. The biogenic emissions of VOC are estimated by the
model SMOKE.

The numerical experiments have been carried out for different emission scenarios, which makes it possible the
contribution of emissions from different source categories to be evaluated.

The air pollution pattern is formed as a result of interaction of different processes, so knowing the contribution
of each for different meteorological conditions and given emission spatial configuration and temporal behaviour
could be interesting. Therefore the Models-3 “Integrated Process Rate Analysis” option is applied to discriminate
the role of different dynamic and chemical processes for the air pollution formation.

The obtained ensemble of numerical simulation results is extensive enough to allow statistical treatment – calcu-
lating not only the mean concentrations and different source categories contribution mean fields, but also standard
deviations, skewness, etc. with their dominant temporal modes (seasonal and/or diurnal variations). Thus some
basic facts about the atmospheric composition climate of Bulgaria can be retrieved from the simulation ensemble,
which makes it possible to:

- clarify the role of the atmospheric pollution transport and transformation processes (accounting also for heteroge-
neous chemistry and the importance of aerosols for air quality and climate) from urban to local to regional (Balkan
and country) scales,

- track and characterize the main sources and pathways that lead to atmospheric composition formation in different
scales,

- provide high quality scientifically robust assessments of the atmospheric composition and its origin - the air
pollution fields response to emission changes (model sensitivity to emission input) is obviously a task of great
practical importance, obviously connected with formulating short-term (current) pollution mitigating decisions
and long-term pollution abatement strategies.


