I'evikég ITAnpooopicg MaOjpatoc- METATITYXIAKO

Tithog pabnpartog XHMEIA KAI $YXIKH THX
ATMOZPAIPAT
Kwouwog Madnuatog EMII02

E&dunvo ddackariog cOLPOVA e TOV XEIMEPINO
00MY6 XToVd®V

‘Qpeg ddaoKaAlng avd efOoprada 6
Movddeg ECTS 10
Ieprypaon Awdaktéag YAng

Evéotnro I

e Aoun mg atpudcapag
e XnuiKr 606TAoT TS ATUOCPOLPAG
e Iocoliyo AxtwvoBoAiog (padpo codpa, amoppdENnon, eKmouny oktivofoAiiog, to
@avOLEVO TOV Bepoknmiov)
e  MetafoAn tov kAipatog g I'mg — evdei&elg
e  Atpocoaipikny kKvklopopio  (Xtpopa ovapéng, OeploKpOGLOKY) OVOGTPOOT,
Boldooio Kot NTEPOTIKY adpa, YeEVIKN KukAogopia, kOKAol tov Hadley, vymid
younid  Popopetpkd, pétoma, PpoxOmT®OT, OANYElG AvEROL, HOLCMOVEC,
avTOAAOYEC  OTPATOCOUIPOS/TPOTOGPALPAS,  Hovomves, Kowdda, Nota
TAAQVTELON)).
Evotnra 11
e  BOoldccio Kvklopopia.
e O KOKAOG TOV VEPOL KO TO KAILLAL.
e Yynmuotiopog Kot £10m GOVVEQMV.
Evéotnra 111
¢ O xdxrog Tov avOpaka (010&eidto Tov dvBpaka) Kot To KA
e Icotoma dvBpaka, o&uyovov kot Beiov
Evomyra IV
e YTPaTOCOUPIKY] YNueia
1. Mnyavicpog Chapman
2. KotoAvtikol kOKAol KOTOGTPOPNG OTPATOGEAIPIKOD OLovtog (KVUKAOL
dpaGTIKOV VOPOYOVOL, alDTOV Kol AAOYOVOV)
3. Evooeig amodnkevong kot cvlevén kokimv
4. Tlapamnpnoelg ot oTpatds@opa Kot TPoPAEYELS
i. H tpoma tov 6{ovtog (apKTIKN Kot aVTOpKTIKT)
ii. TTolkd 6TpaTOGEAPIKA GOVVEPQ
iii. Etepoyeveic avtidpaoelg oe un moMKEG TEPLOYES TNG OTPATOCPOIPUC
iv. ODP aroyovoldymv evioemv
V. Emidpoaom agpomidvav (Supersonic)
vi. To otpodua tov Junge kot to COS.
Evéotqyra V
e  Tpomoceapikn Xnueio
A.OZov/Nox/CO
B. Ioolhy10 tov 6{ovtog Kot 0 pOAOG TV 0EEWIMV TOV al®MTOL




I'. EAet0epeg pileg : OH ka1 NO3
A. CHy
E. AvBpomoyeveic NMVOCs
2T. Bloyeveic NMVOCs
H. Kbdxhog tov aldtov
0. Kvkiog Tov Ociov
I. AAoyovovyeg eVOGELS
K. Yypn ¢don otnv tpondcoaipo
I. Henry’s Law Icoppomiec peta&d vypng kot aéplog @aong otnv
TPOTOGPALPA

I.  Avtidpdoeig og vypn eaon

iii. Air —sea exchanges
A. Zopotidtokn eAacn otny Tpondcealpo.

I.  DOvowkég 1B1OTNTES

I, Xapakmmpiopog

iii.  Xnukn obotoon

IV.  ATHOOCQUIPIKEC KATAVOUES GTO SLAPOPO. TUMLOTO THG TPOTOCPULPOG
M. OoToyNnKN TOPAY®YT] COUATIIMV
N. Etepoyeveic avTidpacelc TNy EMPAVELN OLOPOVUEVOV COUATIOIMV

®  ATUOGQOIPIKEG LETPNGELS LE XPNOT O0PLPOPOV
To padnpa mpaypotonoteiton pe cepd dStohéEewv

Ykomog Tov Madnpatog

210%0G Tov  pofnuotog ival n Tapovsiosn TV TEPPAALOVTIKAOV SEPYUCIOV TOV
emmpedlovv T cLGTUGT TNG ATHLOGPALPOS KOL TO KAILO TOV TAOVITY LOG, LE ERPOOT)
OTLG PUCIKOYMUKEG dlepyacieg mov Aappdvovy ydpa oty atpoceoipa. To pddnpo
amocKoTel Emiong va avadeiEel TNV cLVOEST HETAED ATUOCPULPOGS, OKEAVAV, ENPAG
Kot BAAGTNONG LEC® poNG evEPyeLag Kot LACoS (SLopOPETIKNG YNUIKNG GVOTAGNG Kot
(PLGIK®OV YOPOUKTNPIOTIK®V), TOL £ival KOBOPIGTIKY Yol TV TOLOTNTO THG OTULOGPAIPOS
Ko TO KAILOL TOL TAGVITI LOG

M£0060g A&roroynong otV
['pantég e€etdoelc 610 TEPIEYOUEVOV T®V OOAEEE®V (LLE ONUEIDGELS) KO OLTOLIKT
mopovcioon oe emAeyuévo BEua

IpoamorTOOPEVES YVMOOELS Y10 TNV OROATN TOPAKOLOVONON

IIpotewvopeva coyypappato
1. ZEnueidoelg tov pabnpotog and m diddoKovca
2. Atmospheric Change: An Earth Perspective, TE Graedel, PJ Crutzen, ISBN O
7167 2334-4, Freeman and Company, 1993.
3. The Physics of Atmospheres, J. T. Houghton, Cambridge University Press,
1986.
4. Atmospheric Chemistry and Physics, From Air Pollution to Climate Change,
J. H. Seinfeld and S. N. Pandis, J. Wiley & Sons, 1997.
Chemistry of Atmospheres, R. Wayne, Oxford,Clarenton Press, 1993.
Chemistry of the Upper and Lower Atmosphere, B. J. Finlayson-Pitts and J.
N. Pitts, Jr. Academic Press, 2000.
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General Course Information

Course title CHEMISTRY AND PHYSICS OF THE
ATMOSPHERE

Course Number EMP 02




Teaching semester (according to the winter semester
Study Guide)

Teaching hours per week 6h/week

ECTS credits 10
Curriculum

section | -Atmosphere
* Structure of the atmosphere
* Chemical composition of the atmosphere
» Radiation Balance (black body, greenhouse effect)
* Change in the Earth's climate - indications
» Atmospheric circulation (mixing layer, Temperature inversion, sea and land breeze,
general circulation, Hadley cells, High/Low pressure systems, fronts, precipitation,
trade winds, monsoons, stratosphere / troposphere exchange, Valley, ENSO).
section 11 —ocean- water cycle
* ocean circulation.
» Atmospheric water cycle and climate.
* Formation and types of clouds.
section 111 — Carbon cycle
* The carbon cycle (carbon dioxide) and climate
* Isotopes of carbon, oxygen and sulfur
section 1V - stratospheric chemistry
1. Chapman Mechanism
2. stratospheric ozone destruction- catalytic cycles (reactive hydrogen, nitrogen and
halogens)
3. Reservoirs and coupling of catalytic cycles
4. Observations in the stratosphere and forecasts
i. The ozone hole (Arctic and Antarctic)
ii. Polar stratospheric clouds
iii. Heterogeneous reactions in non-polar regions of the stratosphere
Iv. halogenated compounds/ODP
v. Effect airplanes (Supersonic)
vi. Junge layer and COS.
section V- Tropospheric Chemistry
- Ozone / NOx / CO
- Balance of ozone and the role of nitrogen oxides
- Free radicals OH and NO3
- CH4
- Anthropogenic NMVOCs
- Biogenic NMVOCs
- Nitrogen Cycle
- Sulfur Cycle
- Halogenated compounds
- Tropospheric aqueous phase
I. Henry's Law Balances between liquid and gas phase in the troposphere
ii. Reactions in liquid phase
iii. Air - sea exchanges




Tropospheric Aerosols
i.  physical properties
ii.  Characterization
iii.  Chemical composition
iv.  Atmospheric distributions in different parts of the troposphere
v.  Photochemical particle production
vi.  Heterogeneous reactions on particulate surface
Atmospheric measurements using satellites

The course takes place as a series of lectures

Purpose of the Course

The aim of the course is to present an overview of the environmental processes that
affect the atmospheric composition and Earth’s climate, with emphasis on the
physicochemical processes taking place in the atmosphere. The course also aims to
highlight the link between the atmosphere, oceans, land and vegetation through
energy and mass flow (different chemical and physical characteristics), which is
crucial for the quality of the atmosphere and climate.

Student Assessment Method(s)
Written examination on the content of the lectures and individual oral presentation on
a selected topic.

Background knowledge Prerequisites
Basic knowledge of chemical kinetics and organic chemistry

Suggested literature

— Course Notes from teachers as a book and additional literature available in the
library of the University:

- Atmospheric Change: An Earth Perspective, TE Graedel, PJ Crutzen, ISBN 0
7167 2334-4, Freeman and Company, 1993.

- The Physics of Atmospheres, J. T. Houghton, Cambridge University Press, 1986.

— Atmospheric Chemistry and Physics, From Air Pollution to Climate Change, J.
H. Seinfeld and S. N. Pandis, J. Wiley & Sons, 1997.

— Chemistry of Atmospheres, R. Wayne, Oxford,Clarenton Press, 1993.

- Chemistry of the Upper and Lower Atmosphere, B. J. Finlayson-Pitts and J. N.
Pitts, Jr. Academic Press, 2000.




