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® Recent studies show effec( of n, chemistry and aerosols on climate on regional and local scale.
For the purpose of g ying ani yi of climate forcing due to atmospheric chemistry/aerosols
on regional scale, the development of couplmg of regional climate model and chemistry/aerosol model has been started
on the Dep: of and ion, Faculty of Mathematics and Physics, Charles
Umversl!y in Prague For this coupling, existing regional climate model and chemistry transport model are used. Climate
is calculated using model RegCM while chemlstry is solved by model CAMx. Meteorological fields generated by RegCM
drive CAMX, transport a dry/wet utility was ped on the department for transforming
RegCM provided fields to CAMx input fields and formal
® As the first step, the distril of can be for long period in the model couple. There is critical
issue of the emission inventories available. The next step is the inclusion of the radiative active agents from CAMx into
RegCM radiative transfer scheme to calculate the changes of heating rates. Only the modification of radiative transfer
due to atmospheric chemistry/aerosols will be taken into account first, the indirect effect of aerosols will be taken into
account later, there are still many uncertainties in understanding of this issue and possibility of inclusion of appropriate
processes into the model. Monthly and yearly coupled climate/chemistry/aerosol model runs are scheduled in
framework of ongoing projects.
® Here, the results of high resolution run nested into low resolution domain is presented. Modeled hourly and daily means
of ozone concentration were evaluated against station measurements. The period of model run is year 2
o All the work is done in the framework of EC FP6 CECILIA Project, Work Package 7:"Climate change |mpacts on air
quality and health” in accordance wnh its objecnves
> of the of levels to climate change based on data analysis of long
simulations of offline chemistry air quality models (AQM) driven by Regional Climate Models (RCMs) for present
climate and for future projections.
2 Comparison of air-pollution levels simulated by online and offline regional air-quality models during certain episodes
of the present climate.
2 Estimation of the key species exceedances of the EU limits for the protection of human health, vegetation and
ecosystems as well as WHO guidelines for present climate and for future projections.

® To study the impact of climate change on air quality
To study the contribution of air composition change to climate change impact
® To estimate the importance of bigger urban and industrial areas in local scale by high resolution modelling
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The model RegCM used here was originally developed by Giorgi et al. (1993a,b) and then has undergone a

number of improvements described in Giorgi et al. (1999), and, finally, Pal et al. (2005). The dynamical core of
the RegCM is equivalent to the hydrostatic version of the mesoscale model MM5. Surface processes are

represented via the e Transfer (BATS) and boundary layer physics is
for local vertical di h (Giorgi et al. 1993a) Resolvable scale precipitation
is represented via the scheme of Pal et al. (2000), which ii ap ion for cloud water and

allows for grid box accretion and re—evaporatlon of falling precipitation. Convective
preclpltatlon is represented uslng a mass flux convective scheme (Giorgi et al. 1993b) while radiative transfer
using the radi of the NCAR Community Climate Model, version CCM3 (Giorgi et al.

1999) This scheme descnbes the effect of different greenhouse gases, cloud water, cloud ice and
ic . Clou: is d in terms of cloud fractional cover and cloud water

content, and the fra n of cloud ice is di the sch as a ion of temperature. We use 23
vertical g-levels reaching up to 70hPa,with time step 1505
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Eulerian photochemical dispersion model

«emission inputs from many emissions processors — SMOKE, CONCEPT, EPS
+Two-way grid nesting

«Multiple gas phase chemistry mechanism options (CB-IV, SAPRC99)|
«Multi-sectional or static two-mode particle size treatments
+Wet deposition of gases and particles

«Plume-in-grid (PiG) module for sub-grid of
«Ozone and Particulate Source Apportionment Technology

point

EMEP 50 km x 50 km inventories are interpolated (spatial and )]
Biogenic emissions of isopren and monoterpenes by Guenther et al. (1993 1994). Followmg figures
show monthly emissions from June 2000 for ] fr and isoprene on the
coarse domain.
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One-way coupling: RegCM drives CAMXx's transport and dry/wet deposition. A preprocessor utility was
developed for transforming RegCM fields to CAMx input fields and formats. As the first step, the
distribution of pollutants can be simulated for long period in the model couple For the coarse domaln,
initial and boundary condmons are set to CAMXx's top of time)

et al., 2003), the iti of high 1l 10km domain was taken from the
concentratlons on 50x50km domaln run RegCM-CAMx based on ICTP ENSEMBLES RegCM@25km
(see poster E. Katragkou et al.). In our setting CB-IV chemistry mechanism is used for both domains
(Gery et al.,1989).
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The next step is the inclusion of the radiative active agents from CAMx into RegCM radiative transfer
scheme lo calculate the changes of heating rates. Only the modification of radiative transfer due to
will be taken into account first, the indirect effect of aerosols will be
taken into accounl Iater, there are still many uncertainties in understanding of thls issue and possibility
of inclusion of appropriate processes into the model. The f of on climate
will be studied in terms of monthly and yearly ges of 2 m and of the top-of-the-
atmosphere (TOA) radiative forcing, the results will provide the estlmate of the effect of interactive
atmospheric chemistry and aerosols on climate in regional and local scales.

This work is supported in framework of EC FP6 Project CECILIA (GOCE 037005) as well as partially EC FP6 IP QUANTIFY
(GOCE 003893) and under support of the local grant of Programme Informacni spolecnost, No. 1ET400300414 and Research
Plan of MSMT under No. MSM 0021620860. Authors wish to express their thanks to ICTP for RegCM and Environ for CAMx
made available as well as NCEP for boundary conditions available and EMEP for the emissions.
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