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Pan-Eurasian Experiment

Seamless coupling approach: multi-dimensions (tools, scales, components and processes)
and linking to services and end-users through evaluation of impacts and consequences and assessments.

Enviro-PEEX: Downscaling & Meteorology/Chemistry/Aerosols Interactions
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Enviro " . E”V""EO . . Note: emission dataset d
SN S ¥ e Ty e —— Obiccti
(Environment — HIgh Resolution Limited Area Model) (Sillman, 1997) i i ectives
- CBMZ - Carbon Bond v.Z EnsCLIM, CarboNord, etc.
Data Assimilation Gas-Phase Chemistry . .
surface, upper-air observations EnVirO_HIRL AM S ¢ TO analyze the lmpOrtance Of the meteOI’OIOgy-ChemIStI'y-
f ™ . .
Components aerosols interactions and feedbacks;
Pre-processor: D . Pre-processor: i . ]
Boundaries ynamics core || gmissions ) * To provide a way for development of efficient techniques
meteo, chemistry, nestin TNO, ECLISPSE, IS4FIRES, ... . . . . .
. - < Deposition = Emissions for on-line coupling of numerical weather prediction and
ntegrated o HIRLAM NP > Seamless / online Dry & wet depositio e atmospheric chemical transport via process-oriented
i led i (Zhang et al., 2003) e : . . .
LIy s S (Stier et al, 2008) enen et ol., 2010) parameterizations and feedback algorithms;
4 : meteorology-chemistry- Biogenic . . .
— aerosols downscaling e VOCs & Leading to improvement of weather, climate and
o modelling system for | SHOsOR (Sanderson, 2009) heri " f -
v . Eul s ‘,.,,, srediefineweather and ;‘ff’;;;fj al., 2004) Fg;";};) f;r; atmospheric composition forecasting.
atmospheric composition Giolio et al., 2010 P
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Downscaling (with zooming)
over the Kola Peninsula area)

<« Difference fields between CTRL&DAE (top),
CTRL&IDAE (middle), CTRL&DAE+IDEA (bottom)
runs with the Enviro-HIRLAM model for monthly
(January) averaged (left) and maximum (right)
concentration of black carbon, BC (in pg/m?).
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Black carbon (BC) Ozone (0;) Atmospheric Composition:

Ozone (0O;) Black Carbon (BC) Organic Carbon (OC)

of SO, (top) and PM2.5 (bottom) based on the
Enviro-HIRLAM control run simulations.

Atmospheric composition: at 2 km horizontal resolution

Mesoscale Resolution Radar Data Assimilation

HARMONIE —
@ i i () . (© (top) Modelled precipitable

A —— e T T HARMO water vapor field
e ==l NI_E o .
o o | (a) Modelled spatial distribution of precipitable
| | water over territory of Finland;
il i (b) Impact of mesoscale radar data assimilation &
-~ | Jareas], II, and III outline specific regions in ,
C7 Relee 7T redistributing of precipitable water/; (bottom) impact of

radar data assimilation
over the Eastern Mediterranean.

(c) Vertical profiles of rain water in the atmosphere
for different model runs.
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Enviro-HIRLAM & HARMONIE models 1 Institute for Atmospheric and Earth System Research (INAR), Faculty of Science, Physics/  Thanks to the Centre for Scientific Computing (CSC; www.csc.ficsc) for technical support
EnviroPEEX on ECWMF HPC: University of Helsinki (UHEL), Helsinld, Finland and advice.

(httpszmww.atmuhelsinkifipeexindex.php/enviro) 2 University of Copenhagen (UCPH), Niels Bohr Institute (NBI), Copenhagen, Denmark The CSC and ECMWF supercomputing facilities (CRAY-XC40) were used as part of the CSC
PEEX Modelling Platform (PEEXAVIP) 3 World Meteorological Organization (WMO), Geneva, Switzeriand and EnviroPEEX projects.

(httpsZAmvwwatmuhelsinki.fipeexindex.phpmodelling-platform) 4 Odessa State National Environmental University (OSNEU), Odessa, Ukraine The ECVWF boundary conditions, meteorological and air quality observations/ datasets
IT Center for Science 5 The Cyprus Institute (Cyl), Nicosia, Cyprus were used for application, validation and verification of the models.

(CSC, Finland; httpszmwwwwcsc.fi) 6 Finnish Meteorological Institute (FIVIl), Helsinkd, Finland The work was supported by EnviroPEEX on ECWMF; AoF CiimEco; AoF Center of
European Center for Mediumrange Weather Forecasting Excellence programme, CoE-ATM (grant no. 307331); and others projects.

(ECVIWF, UK; httpsd/www.ecmwiint)



