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[Tapovcialovtar GuvomTIKA TO TPOPANLOTO GTOVG VITOAOYIGLOVS TOV
0QEIAOVTOL GTI TEPUTAOKOTNTO KOL 11 YPOUUIKOTNTO TG XNUELNS KoL TNG
(QLGIKNG 6TO TEPPAALOV KO TG AT ETAVOVTAL.

[Mapovcialovtar Baoeig dedopévav Exmopunmv Atuocseaipikdv Pomov mov
ypnoonoovvtar o€ Movtéda [Totdtntog tov Aépa kot KMUATIKA LOVTELD,
Eidn ekmoundv kot amd T e&opTmvTol (TapaUETPOTOMGELS), O TPOTOG
dnovpyiag Bhoswv ekmoundv, tapadeiypota, hands-on ce donpovpyia Kot
¥PNOMN OEDOUEVMV EKTOUTAOV KOl PO cOyxpovev Moviélmv Alacmopdg Kot
Xnpetog pe SodkTuakéG 0oKNGEL.

[Ma v og BaBog Katavonon g ¥pNOOTNTAS TV OPOUNTIKOV
TPOCOUOIDGEMV, O POUTNTNG KaAeitan va elpapatiotei pe tov HY,
OMUOVPYDOVTOG TO SIKGL TOL TPOYPAUUOTO GE YADCGO TPOYPOULUUATIGLOV
fortran ko Aettovpycd meptPaiiov linux yio v KoTovONoT ETAEYUEV®V
TEPPAALOVTIK®V S1EPYACLADV.

TéLOG 0 POUTNTAG HLEITOL GTHY YPNOT YADGCGOS TPOYPUUUATIGHOD og python
Yo TNV ONUIOVPYio SLOYPAULAT®OV KOl TNV GTOTIOTIKN ene&epyacio dedopuévav
To padnpa Tpaypotonoteiton Le ol S10AEEEDV KOl VTTOAOYICTIKAOV
0GKNGEMV.

Ykomog Tov Madnpatog

21006 TOV PHaBNUaTOC €ivat 1 LONOT TOV HETATTLYLOK®V QOITNTAOV GTO Tl
elvat kot Towg puropoHv vo, xpnoipomomBovv ta aptBuntikd tepBoiiovtiKd
HOVTEAQ Y10 TV KOTOVONON TOV TEPIPAAAOVTIKOV OEPYUCLDY, TNV
TOGOTIKOTOINGN TOV EMOPAGE®Y TOV avOP®TOL GTN POTTAVEN TOV
TePPAAALOVTOC, TN AEITOLPYIO TOV OIKOCVGTNUATOV Kol TO KATUA.

M£0060g A&roroynong Portntov
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Ipoamartodpeveg YVOOELS Y10 TNV OROAN TOPAKOLOVONON
Boowéc yvooeig ypnon HY

Ipotewvopeva cuyypappato
INUEIDOGELS TOL pobNpatog amd T d10acKkovsa Kot emmAcov PipAoypapio dtabéciun
ot BipAo61kn 1 610 dradikTvo:
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Seinfeld & Pandis, Atmospheric Chemistry and Physics, From air pollution to Global
Change, John Wiley & Sons, 1998;

Jacobson M.Z., Fundamentals of Atmospheric Modeling, Cambridge Univ. Press,
1999.;

Atkinson R, Evaluated kinetic and photochemical data for atmospheric chemistry:
Volume | — gas phase reactions of Ox, HOx, NOx and SOx species, Atmos. Chem.
Phys., 4, 1461-1738, 2004 (kinetic data) & 2005;

General Course Information —Graduate course

Course title NUMERICAL MODELING OF
ATMOSPHERIC PROCESSES

Course Number EMP 09

Teaching semester (according to the summer semester

Study Guide)

Teaching hours per week 6h/week
ECTS credits 10
Curriculum

- The lectures outline 1) the problems in the numerical calculations of
atmospheric composition and climate impacts that exist due to the complexity
and nonlinearity of environmental chemistry and physics as well as 2)
procedures used to resolve or overcome these issues.

- Emission Databases of Air Pollutants used in models of Air Quality and
Climate models are presented, emission types are explained and the
parameters on which they depend (parameterizations), how to create bases
emissions, examples, hands-on in the creation and use of emission data and
using modern Modeling Dispersion Chemistry with online exercises.

- For in-depth understanding of the utility of numerical simulations, the student
is asked to create its own programs in fortran programming language and in
operating environment linux, to simulate selected environmental processes.

- Finally, the student is initiated to the use of programming language python to
create charts and for statistical processing of data.

- The course is based on a series of lectures and computer exercises.

Purpose of the Course

The course aims the introduction of graduate students to environmental modeling and
how numerical models can be used for understanding environmental processes,
quantifying human impacts on the environment, the functioning of ecosystems and
climate.

Student Assessment Method(s)
Written examination on the content of the lectures and an individual programming
project.
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Background knowledge Prerequisites
Basic knowledge of computer use

Suggested literature

- Course Notes from the teachers and additional literature available in the library
or at the internet: Seinfeld & Pandis, Atmospheric Chemistry and Physics, From
air pollution to Global Change, John Wiley & Sons, 1998; Jacobson M.Z.,
Fundamentals of Atmospheric Modeling, Cambridge Univ. Press, 1999.;
Atkinson R, Evaluated kinetic and photochemical data for atmospheric
chemistry: Volume | — gas phase reactions of Ox, HOx, NOx and SOx species,
Atmos. Chem. Phys., 4, 1461-1738, 2004 (kinetic data) & 2005;

Also basic knowledge:
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