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Short description

The Research Group ‘Atmospheric Physics and Chemistry — Numerical
Applications’ operates within the Department of Physics at the National
and Kapodistrian University of Athens, Greece. The group addresses
topics in the field of Atmospheric Physics and Chemistry through
numerical modeling. The group is led by Assistant Professor Elissavet
Bossioli.

Research Topics

The main aim of the group is the investigation of the physical and
chemical processes in the atmosphere (troposphere), the atmospheric
composition, and the air pollution, in combination with the investigation
of the structure of the Atmospheric Boundary Layer. To address these
topics prognostic atmospheric models fully coupled with chemistry and
aerosols are used. The specific Research activities of the Group are:

Physical processes in the atmosphere

* Atmospheric Boundary Layer structure - Surface fluxes.
* Aerosol-Radiation Interactions.
* Aerosol-Cloud Interactions.
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Predicted cloud droplet concentrations during a cold outbreak north of the UK. The aerosols’ number
concentrations are estimated by using different chemical mechanisms (RADM and CBMZ) and aerosol
schemes (MADE/SORGAM and MOSAIC) (Bossioli et al., in preparation).

Chemical processes in the atmosphere

* Atmospheric composition - Numerical simulations of gases and
aerosols concentration levels in mesoscale and local scale.

* Air pollution.

* Sources contribution (anthropogenic, natural, biogenic, biomass
burning) in urban and pristine environments.

* Effect of atmospheric parameters on atmospheric composition.

* Effect of Chemical mechanisms on atmospheric composition.
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Aerosol optical depth (AOD) at 550 nm modeled (top) and satellite MODIS aqua (middle), and terra
(bottom) during an extreme warm-air advection in the Arctic with varying cloud characteristics
(elevated-cloud - Elev-Cl; optically thick fog - Thick-F; optically thin fog -Thin-F; tenuous-cloud -Ten-Cl)
(Bossioli et al., 2021).

Air-Sea fluxes of volatile organic compounds (VOC)

* Parameterisation of sea surface biogenic VOC in the Eastern
Mediterranean.
* Parameterisation of sea-to-air biogenic VOC fluxes.



Impact of marine biogenic VOC emissions on the chemical
composition, marine aerosols, radiative forcing and the marine
boundary layer clouds.
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Estimation of dimethysulphide (DMS) sea water concentrations (left) based on empirical models
linking remotely-sensed data of chlorophyll, sea surface temperature, and photosynthetically
available radiation and DMS sea-to-air fluxes (right) in the Eastern Mediterranean (Kourakos et al., in
preparation).
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