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AKOONUALKO TPOCWTILKO

Bapwtooc Kwvotavtivog, Kabnyntng

KaptaAnc Kwvotavtivog, KaBnyntnc

Tounpou Maplia, KaBnyntpla

OAoka EAeva, KaBnyntpla

AonuokorovAouv Mapyapita, AvanAnpwtpla Kabnyntptla
2odlavoc 2apaving, AvanAnpwtng Kabnyntnc
Mavvakakn EAEvn, Entikoupn KaBnyntpla
MrnoowwAn EAlcafet, Emikouvpn KaBnyntpla
TCavnc Xpnotog, Emikoupoc KaBnyntng

TupAnc Evayyehog, Enikoupoc KaBnyntng
KaAtoouvidng Nikog, EmLoTNUOVIKOC oUuVEPYATNG
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AVTIKELPEVO TNC KateVBLvVONC

KAlpa
MetewpoAoyia

ATpéo‘(paLQa - Atpoogalokr) Pbmavon

Meronoeig

Duvokn Kat AvVapLKT) /
Twv QKeEAVOV AOQUEPOQLKA
dedopéva

AOTIKO - Aotwkn Oeouikr) voida
H&QLﬁéU\/\OV - Evepyeiaxkog

OXEDLATHOG KTLOLWV
Evéoyela
MukpoxkAipa



Elcaywyn oTic KateuBUVoELC

AN E¢apnvo

Qpeg/ePd

ECTS

Elcaywyn oTn Quolkn
10 EKA 03

Atpoodalpog

npoteivetal oto 4° eéapnvo (eopvo),
aAAa propel va SnAwBel kat oto 6° ) 8° e€apnvo




Etcaywyn otn Quotkn ATtnoodalpolg

ENOTHTA A. Aopn kat cvotaon tng atpuoodalpog.
Oeppoduvapkn ¢ atpoodalpac. DUOLKOXNMLKEC
dlepyaoiec otnv atpoodatpa.

ENOTHTA B. MaBnuatiky mnpooopoiwon TNg
atpoodapac: loolUylo  aktwvoBoAiog, Looluylo
VOPATUWY, €VEPYELOKO L0oJUYLO, ATHOOPALPLKEC
KLVAOELC.

ENOTHTA TI. ®@ulUon Kol XapOKTNPLOTIKA TNC
okTwoBoAlog ToOu nAlou, NG ynNg KAl  TNC
atpnoodapac. H évvola tng paocpatikne vmoypadnc.
BaolkéC  apxe¢  kal  upnxoviopoi  duddoong
NAEKTPOMAYVNTIKAC OKTWWORBOALOC oTnV atpoodalpa.
loolUylo  aktwvoPBoAiag  otnv  kopudry  ING
atpoodalpac kot 1o €6adoc.  Dawopevo
BeppoknTiou.

ENOTHTA A. Auvapelg eni aepiwv polwv. Eidn
avél.xwv. Kol mAavnTikAG KALHOKAC Kol KUTTapa
atpoodalplkng kKukAodopiag.
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QaoPATIKI KOTAVOLL TNG
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Etcaywyn otn Quoikn Atpoodatpag

EpyootnpLlaKEG OLOKNOELC:
e AKTLVOBOALO pHKpOU Kol LEYAAOU UAKOUC KUMOTOC.

e Oepuokpaocia kat vypaocia otnv atpnoodatpa. Enpavelokog
AVELLOC.

e Katakopudn BeppolypopeTpLk) SOUN KOl OTATLKN TNG
Tpomnoodalpac. Osppoduvaulkd dtaypappota
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Ertthoyn ¢ koppou (avetaptntwg katevBuvong)

Qpec/cPd ECTS
10 EKO 01 | Mnyowvikn Il 5 U
10 EKO 02 |HAektpopayvntlopog I 5 7
10EKO 03 |KBavtikn Mnxavikn Il 5 7
10 EKO 04 |Xtatiotikn) Quoikn 5 7
AuvopLKn Twv Peuotwy
10EKO 05 |(UTMOXPEWTIKO yla Tnv KateuBuvon 5 7
K3)

E€dpnvo eapvo:mpotelvetol oto 4° e€apnvo (eapva), aAAd pmopet
va ONAwBel kat oto 6° 1] 8° e€aunvo




EKOO05. AYNAMIKH TQN PEY2TQN

. Etcaywyn. Kivnuotikn Ko vopot dtatnpnonc. E€lowoelg
Euler, Navier-Stokes.

. E¢lowaon Bernoulli. Yépootatikn tcoppormia. Kbpata umo
Vv enidpoaon Baputntoc.

. H €vvola tng aotaBelac. Aotabela Rayleigh—Taylor.
AotaBela Kelvin-Helmholtz.

. Etcaywyn otnv TupPn. TupBwdeLc poEC Kall O VOLLOC
dtatipnong tn¢ TupBwdouC KIVNTIKAC EVEPYELOLC.

. [ewdUOIKA PEVOTA: ZUCTHUOTO CUVIETAYMUEVWVY KL N

enidpaon tne neplotpodnc tnc N'nc. Avaluvon KALpaKkoc.
Alatripnon tou otpofLAlopo.

. H kukAodopia ota yewduolkd peVOTA TTopoucia
nepLlotpodnc: Newotpodikn pon. Ztpwpoata Ekman. Mpappika
Bapotporikad KU LLOTA.

. H emidpoon tTNC oTpWUATWONG OTA YEWOTPODLKA PEVOTA:
[ewdUOLIKEC POEC, KUMATO KoL Ll0TAOELEC TTOpOUCLA OTPWHATWONC
RalL TEPLOTPOPNC. -
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YroxpewTka KatevOuvonc

10 YK3 01 [2UVEHIKN TNG
Atpoodoalpag

Quowkn Atpoodatplkou
OplakoU 2TPWUATOC
Epyaotnpto KateuBuvong
Quowkncg MeptBaAlovtoc

10 YK3 02

10 YK3 03




YK3 01. AYNAMIKH THZ ATMOZ®AIPAZ

e Baolkec evvolec. Auvapelc. EELowoelg kKivnong, EVEpyELA,
OUVEXELOC KOl OL ATTAOTIOLNUEVEC MOPDEC TNG: ACUUTILEDTN,
aveAaoTlkn, Boussinesq. Kataotatikn e€lcwon.

e JUoOTNUA avodOopaAC Kol CUOTHLLOTO CUVIETAYUEVWY. H Ttieon
Ka n duvntikn Bepuokpacio we KATAKOPLUPN CUVIETAYUEVD.
BaBuida tng niteonc.

o XapPAKTNPLOTIKEC KAIMOKEC OTHOCHOLPLKWY SlaTapoXwV.
AvaAuon KALAKWVY. ATIAEC popPEC TwV Baolkwy eELCWOEWV.
OepULKOC avepoc. Zrieipa Ekman.

e JTpOBLAlopoc. Awatripnon otpofLAlopou (amoAuTtou Ko
oXETLKOU). Metadopa otpoBAtopou.

e EuotadBsla/aotabela (Beppoduvapikn). Avvopikn
gevotaBela/aotadela. Mikpeg Statapaxéc. Kopata Kelvin-
Helmholtz, Rayleigh-Taylor, Rossby.

e Etlowon Taylor-Goldstein. Ecwteplkd/e€wtepikad KUpATA
Baputntog, akouoTka Kat Kupata Lamb. Mayidevon kupdtwy

® oTnv atpoodalpa. 2
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Wind Forecast Equations
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Continuity Equation
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YK3 02. QYZIKH ATMOZQ®AIPIKOY OPIAKOY 2TPQMATO2

Elcaywyn. Aopn kat avarntuén. O poAog Tou GUVOTTLKOU
OUOTHLLATOC.

2TpwTN Kot TupPBwdnc pon. Huleumelpkeg Bewpiec tupPnc.
Oplakec cuvBnkec. Pon opunc kat Beppotntac oto €dadoc.
Anuovpyla oTpwWHATOC AVAUELENC. MNXOVIOMOC ELOPONC OTNV
kopudn.

TupPBwdnc KvNTLKN eveépyela. Asiktec evotabelac.

TupPBwdec opoyeVvEC aTUooPaALPLKO OPLOKO OTPWUL.
OaAAOoOLO OTHOODOLPLKO OPLAKO OTPWHLAL.

Mn opoYEVEC OTHOCHALPLKO OPLALKO OTPWHA. ECWTEPLKO OpLAKO
OTPWHA. ACTLKO OPLOKO OTPWHLAL.

‘Evtovo avayAudo. Pory mavw amo Aodo, KataBatikog —

VA PATLKOC AVELOC.



Aopn — avamrtuén kot e€€AEn tou AOZ , , ,
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YK303. EPTAZTHPIO KATEYOYNZzH2 DYZIKHZ
MEPIBAAAONTOZ2

® Avaluon xoptwv Katpou.

® Kotatoun avepou pe to LY oc.

® Edappoyec Sopudoplknc TNAEMLOKOTINONG YL TN MEAETN
Tou TtepLPaiAovroc.

® YroAoylopoc upouc avapLenc.

e Katavoun tng atpoodalplkng pumaveongc.

® EpyaoTnpLaKn Epyacia Kol rmapouoiaon.
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Yuotnua Lidar TuApatoc Quotknc

Ronge Comected Backscatter ignal of 1064 nm
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MaOnuata emhoyng katevBuvonc

‘Qpeg ECTS g&aunvo
k3 01 HOLOTT]TOL Atpoodatpikol A . .
MepBailovtoc
10 EK3 02 |Quolkn Qkeavoypadia 4 6 7°
10 EK3 03 | KAlpa - KAlpotik) AAAayn 4 6 8°
Avavewoluecg MNnyec Evepyelog —
10 EK3 04 |Evepyelakog 2XeSLOOUOC 4 6 80
Ktnplwv
10 EK3 11 |Xuvormtik Metewpoloyia™ 4 6 80

* METAMTUXLAKO LABONUO TTOU TIPOODEPETAL KOLL OE TIPOTITUXLAKOUC POLTNTEG.




EK301. NOIOTHTA ATMOZz®AIPIKOY NEPIBAAAONTOZ

e AvOpwroyeveic Kol PUOLKEC TTINYEC ALEPLWV KL CWHATIOLAKWV
pUTIWV. PwToxNUELa otnV Tpomoodatpa. XnUela Tng tponoodaLpac.

o XnuULKN Loopporia. EvBaAmia. Eviponia. EAeUBepn evepyeLla
avtidpacewyv. XNULKA Kvntkn. Tayvtnta aviidpaonc. Mnxoaviopot
avTIOPACEWV.

e Baowkec €vvolec uTtoAoyLlopoU tne atpoodalplkic pumavonc.
Oewplec atpoodalpkng dtaxvonc. H mpooeyylotiki e€lowon Gauss.
E¢lowon duayvonc.

e Elwoaywyn ota poviéAa dtaxuonc kot Staomopadc punwv: Mepypadn
APXWV KOl POCIKWY TIOPOAUETPWY, OTOLXElO ELl0O0SOU OTA LOVTEAQ,
epapuoyEC.

e MeBoboloyia petprioewv GUCLKWV TOPOUETPWY KOl OTHLOCHALPLKWY
pUTIWV. Metpnoelc puoikne atpuoodalpac. MeTpnoeLg
atpoodalplknc pumavonc.

e Mnyaviopol kaBaplopol tne atpoocdatpac. A€plo pumavon o€
OLOTLKEC TIEPLOXEC.

e [lowotnta atpoodatlpkol EPLBAAAOVTOC KOl AOTLKO LLKPOKALMAL.



Tropopause

75-80% of the total mass
of the atmosphere

TROPOSPHERE
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Photochemical smog




EK302. ®YZIKH QKEANOIPADIA

Quolkec BLotnteg Tou Baddootou vepou. Emidavelakn Kot kot
BaBoc katovoun Twv GUOLKWV TOPOUETPWY OTOV WKEAVO.
Eélowoelc kivnong otov wkeavo. Eélowoelg dlatripnonc.
PeUpata anovoia TpPnRg, e€lowoelc afabouc wkeavou Kat n
gvvola Tou oTtpofBLAlopov.

PeUpata tapouvoia tpBc: Avepoyeving kukAhodopia, n Bswpla
tou Ekman, ko n evrtatikomnoinon ponc oto SUTLKO OPLO TWV
WKEOQVWV.

KOpato otnv emidavela Tou wkeavol. Ecwteplkd KUpATAL.
NaAippolec. Qkeavia KUpATA TTopousia yRwne mepLotpodnc.
Oepuoalatikni KukAodopia.



MEPOZ |. Nepypadikn Duaoikn Qkeavoypadia

*QUOLKEG LOLOTNTEC TOu BaAdoolou vepou

*Mé£BoboL mapatipnong KoL mpoyvwong tn¢ Baldoolac kKukAodopiag
*Emidavelakn kat Katd faboc katavoun Twv GuUCIKWY TIAPAUETPWY OTOV WKENVO

CTD salinity for A16 25W
& F L [

Equatorial
Current

BO*wW 207w 20°E EQE 1G0°E
IR TEMP. LOHGITUDE




AQ4 Q, Equatorial

MEPOZ Il. Auvapuwkn Quotki Qksavoypadia Qu — region

*To SUVAULKO TIAQLOLO TWV WKEAVWV (EELOWOELCG ik
dlatipnong — n avapLén otov wkeavo) rz;:g;

*E¢lowoelc afaBolc wkeavou

*Pebpata anovoia teBAg

*Pebpata tapoucia tpBAC - avepoyevic kukAodopic

*OQeppoaiatiki KukAodopia

eKUpato amouvaoia mePLOTPODNC

sKUpata mapovoia ynwvne nepLotpodnc

<

M | aVu = —2Vp— gz + vV (1)
a u ll——; D — gz 14 u
Vu =0 (2)

oS

a-l— uVvs = ksV28 + 8° (3)

aT 0

— T = °T 4 =@

ey +uV ke VT + cpp( )

p=po[l—a(lT—To)+B(S—S)] (5)




EK303. KAIMA — KAIMATIKH AAAATH

e [evikn KukAodopia TnC atpoodalpoc.

e Evepyelako LoolUylo tne 'nc. loolUylo vepou. YOpOAOYLKOG
KUKAOG. KUkAoc avBpaka.

o KAlpaTIKEC TAELVOUNOELC.

e To aEpLa TOU BeppoknTiov KAl Ta AlwPOoUEVA cwpaTidlo:
OL TtNY£C Kol 0 pOAOC TOUC.

e H atpoodatlpa kot To KALLATIKO oUoTNHOL. XNULKEC Kol
dUOoLKEC Slepyaoiec ou ennpealouv TNV Loopporia Twv 4
KUKAWV (looluylo aktvoBoAioag, tooluylo vdpatpwy,
EVEPYELAKO LoOLUYLO, ATHOCHALPLKEC KIVIOELC).

o DUOLKEC KALUOTLKEC SLOKUUAVOELG TNE ATHOChALPAC KL TWV
wKeavwv. AvBpwroyevelc petaBoAEc.

e Mnxaviopol ko xpovol cUlevénc atpoodatpac - Oalacoac
- edadouc. KALpaTikog e€avaykoouoc.

e AUVOULKO TTAYKOOULAC BEppavaonc.

e Baolkec e€lowoelc mpooopoiwong Ttou KAMATOG. APXLKEC KOLL
OpLOKEC cuvOnkec. Mnxaviopot avadpaonc.
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MATHEMATICAL SIMULATION OF THE ATMOSPHERE Atpéopapa
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EK304. ANANEQz2IME2 T[MHIEX ENEPIEIAZ — ENEPIEIAKO2
2XEAIAZMO2Z KTHPIQN

ALOALKN eVEPYELAL: AVELOC KoL XOPOLKTNPLOTLIKEG TIALPAETPOL TOU OVELLOU.
Enibpaon tou edadouc otn por Tou aveUou. ALaBEaLun aLOALKT) EVEPYELQL.
ALOALKEC NXOLVEC.

HAwakn evépyeta: HAlakn aktwvoBoAia. Mabntika kot evepynTika Aok
ocvotnuata. QwtoPfoAtaika. Edpappoyec.

Biopala: MNapaywyn Bropalag. Mnyeg Blropalag. MeBobol emetepyaaciag Tng
Blopadac. MNpoiodvta. MAsovekTAMATA — LLELOVEKTAMOTAL.

FewBeppia: Tallvopnon yewbBepuikwy nedlwv. EkpetaAAelolpo yewBepuLka
niebia. Xpnon Kat epappoyeC yewBepuLkng evépyetac. MeptBaAlovika
Bcparta.

Y&ponAektplka £pyat: BoOLKEC EVVOLEC. XAPAKTNPLOTIKA UOPONAEKTPLKWVY
HovAadwv. MNepIPAANOVTIKEC ETUMTWOELS. AUVATOTNTEC EKUETAAAEVONC.
Ktplo: BLOKALLATLKOC Kol AeLpOPOC EVEPYELOKOC OXESLOOUOC KTNPLWV.
E€olkovopnon evepyelac. AltoBrnkeuon nAeKTPLKAC evEPyeLac. Evepyelako
QIOTUTIW O AvBpaKka KTnpiwv.



2 KOTIOC TOU HaBrpotoc
E€owkiwon twv dpottntwv pe e Avavewoluec MNMnyec Evepyelac
(A.N.E)
Katavonon tTwv Bacikwy apxwVv apaywyng EVEPYELAC OO
OVOVEWOLUEC TINYEC KABWC
TeXVLKA, OLKOVOULKA, TtepLPaAAovTika BEpata Tov cuvdEovTol
e twc A.TLE

E€olkelwon PE TNV evepYELOKH ATTOOOTIKOTNTA KOt
£E0LKOVONON EVEPYELOC AVOTTTUOCOVTOC TNV EVEPYELOKN
ouveibnon twv poLtnTwv

BaolkEC apxEC evepyeLakoU oxedLaoUOU KTLpLwV



EK311. ZYNONTIKH METEQPOAOTIA (petamtuyilako)

Katakopudpn doun tne atpoodatpac. loofapikn avalvon. XApTeC
emibavelac Kal xaptec kab voc.

Agplec palec. Metwra. YOEOELC Kol OVTIKUKAWVEC. TpoTilkol KUKAWVEC.
Xdptnc 850 kat 750 hPa. Metadopa Beppokpacioc.

Xaptng 500 hPa. ZtpoBLAlopoc kot petadopd otpoBiAtopov. Katakopudeg
KLvNoeLS. loomayelc.

Xaptn¢ 300 hPa. Aepoxeipappog. Kbpata Rossby. AtokAlon/cUykAon.
Katakopudn doun kat kivnon cuotnuatwy. KukAoyEveon kot
QVTLKUKAOYEVEDN.

Xapaktnplotikol TuTtoL Katpou otnv EAAada ou cuvdEovtal Pe akpaia
KOLPLKA PaLVOUEVQL.

EpyooTnpLOKEC QLOKNOELC:

e 6 & o o o o o

Xaptng emipaveiag (2 epyaotipla).

Xaptng 850 kot 700 hPa.

Xaptng 500 hPa.

Xaptng 300 hPa.

Aopudopkd dedopEva o€ OXEON HE XAPTEC KALPOU.
O@eppoduvapikn dopn tng atpoodatpac. Tedpiypapua.
YJuvbuaopévn availuon xaptwy (case studies).
JUyKpLlon He tpoyvwon (case studies). o



MEeAETN Kal IPOYVWON KALPLKWY CUCTNUATWY CUVOTITIKAG KALpaKac (ravw
aro 1000 km) pe tn PorBela PETEWPOAOYLIKWV XAPTWV
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EdappoyEg oto mpoyvwoTiko povteAo EBvikou kot Kamodiotplokou

Mavemiotnuiov ABnvwv  forecast.uoa.gr
SKIRON-regional model (5 days) RAMS ICALMS-high resolution model (2days)
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ALEVKPLVIOELG YL TOL LETATTTUXLOKA padipota mov npocdEpovtal oto
TIPOTITUXLOKO:

Mo TNV gyypadr TOUC O HETATITUXLOKA HOBAUOTA, Ol TIPOTITUXLaKOL
doltnteg Oa mpEmeL val €Xouv TNV cuvaiveon tou SL6AoKOVTOC.

O KAVOVIOUOG AsltoupyloC TwV — HUETOMTUXLOKWY — HaBnuATwyv
(oupmep\aLBAVOUEVWY TWV EEETAICEWV TOUG) TTAPALEVEL AUETAPBANTOC
aveEQPTNTWE TNG TTAPOUCLOC TIPOTITUXLAKWY POLTNTWV.

To METAMTUXLOKA pHaBrpota Tou TtEpVoUV ol PoLTNTEC OTO TTAALOLO TOU
T(POTITUXLOLKOU Ttpoypappatoc dev Bo mpoopeTpwvTal ota podnpota
TIOU QUIATOUVTOL Yot vl TouC armoveunBet titho¢ Metamtuyitakou
AutAwpatog Ewdikevone (MAE) amd to Tunua Puowknc tou EKMA. H
ETUTPOT METAMTUXLAKWY omoudwv Ba avaAloel To OAo Bpa Kot
rOavec aAAayEC oto HEAAOV.

Mropouv oL pomtu)Llakol va tapakoAouvBouv HEXpL SUO LETATTTUXLOKAL
nobnuata amd autd ToU TPOOoHEPOVTIOL OTO HETATTTUXLOKO KUKAO
omoudwv tou TuRuatog Quoltknc.



KoatevBuvoelc

oto Neo Mpoypappa Zriovdwv

» Erlhoyn 3 amo tic 5 Eloaywyec Kateubuvonc

» Emoyn 3 amo ta 5 padnuata Emtloyric Koppou (Auvapkn
PeuoTtwv €lval UTTOXPEWTLKA yLa TNV emtAoyn katevBuvong K3)

» 2 YIIOXPEWTLKA padnpato Katevbuvoncg + EpyacTthpLo
KateLOuvong

» Emloyn touldxlotov 2 aro Ti¢ 5 pabnuota emthoync
katevBuvong



Kot peta T

METAMTUXLAKEC OTIOUOEC
Quowkn MNeptBailovtog

Qkeavoypadla kot Alaxeipton OaAlaociou
NepPaiiovtoc
NauTtikn kot OaAaocota Emotripn kat Texvoloyia

Abaktopko SimAwpa Quolkwyv Emotnuwy



