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ATAPKEIA TQN QPQN THX HAIO®ANEIAX XTON EAAHNIKO XQPO

A. MATZAPAKHE', B. KATEOYAH: '

' Metewpoloyiké Ivetitovro, averiotiuo tov Ppdimovpyk, Iepuavia
’Epyactipio Metswpoloyiag, Haveriotipio loavvivwy

INTEPIAHYH

Xmv epyacia avt], OVOADETOL OTATIOTIKG KOl OYoAMAleTal 1 €mOYIKN KOl €TNCLO
YEDYPOPIKT KOTAVOUN TG SEPKELOG TNG NALOQAvVELNG 6ToV EAANVIKO Ydpo, ne Bdon Ta pnviaio
dedopéva. Xtn ovvéyeln, egetaletar n péon pnvicio EKatooTioio ovoAoyio TG SIAPKELNG TNG
nAoeadvelng og mpog TN UEylotn wlavh dwdpkeln (Beopntikn). EmmAéov, mpoodiopilovran
EUTEIPIKEG TOAVOVVUIKEG €EI0ADGELS, Ol OMOoieg TaPEYOVY LE TKOVOTOMTIKY okpifelo v
dvvatdtnrTo exTiUnong TG HEONG EMOYIKNG Kol ETNOLUG SLAPKELNG TOV OPAV TG NMOPAVELOGC.
Emiong, oyoldlovior oyeTiK®G, Ol E€TNOLEG KOl EMOYIKEG OLOPOPEG UETOED TOV TIUAV NG
Suapkelag TS NAMOEAvELDG Tov EANEONGOV omd PETPNOELS (TPAYLATIKEG TIES) KOl TOV TIU®OV
OV EKTIHMVTOL 0T TIC e€ayyOeioeg eumelpIKég GYECELS.
Ta onpavtikdétepo cvopmepdopota mov e&dyovrot eivat: o) H evdoethiola mopeia TG StipKeELNG
™¢ NMoeavelog eivor amAn, pe péyioto tov lodAo kan ehdyioto tov lavovdplo 1 tov Askéufpio.
B) H yewypapikn) katovourn, TOGO Tng €TNOL0G OGO KOl TNG EMOYIKNG NALOQAVELNG eRpavilet
EMIYI0TEG TIHEG OTIG KEVTIPIKEG OpEVES TTePLoyEG Tov EAAnvikov ympov (A. Maxkedovia, Hrelpog,
K. Xteped EALGSa). Ou ehdyioteg avtég THéG, Paivouv av&avoueves fabuiaio mpog Tig akTég
Tov loviov kot Atyaiov ITeddyovg kot amd Boppd mpog voto. v) Ot avdtepeg PLEYIOTES TIES TNG
nAloedvelag, copfoivoov oto votloovatolkd vnold tov Atyaiov IleAdyovg kot otig votieg
axtéc g Kpnime. AxoiovBolv, m ATtk pe TG YOp® TOPAKTIEG TEPLOXES, TA VNOLL TOL
avaToAlKoD Atyaiov Kot ot TopAKTIEG Kol VICIOTIKEG TePLoyES Tov votiov loviov TIehdyovc. d)
Ol EKTIUDUEVES TIES TNG JIEPKELONG TNES NAOPAVELNG KOL 1] KATOVOUN TOVS, RQavilovy apkeTd
IKOVOTIOUTIKN) GUUPOVIR HE TIG TIHEG TNG TPOYLLOTIKNG NAOQAVELOG.

SUNSHINE DURATION IN GREECE
A. MATZARAKIS!, V. KATSOULIS "2

IMeteorological Institute, University of Freiburg, Germany
’Laboratory of Meteorology, University of loannina

ABSTRACT

In this study, the annual and seasonal geographical distribution of the bright sunshine
duration over the Greek region is statistically analysed and examined, on the basis of monthly
data. Then, the mean monthly percentage of the duration of bright sunshine, with respect to the
maximum possible duration (theoretical duration) is investigated. Furthermore, mean annual
and seasonal duration of bright sunshine have been determined from empirical formulae. In
addition, the differences between actual and estimated average annual and seasonal sunshine
values are also accounted for.

The most pronounced conclusions obtained are: a) The annual march of sunshine is a
simple one giving a maximum in July and a minimum in January or December. b) The
geographical distribution of the annual and seasonal bright sunshine duration shows minimum
values in the interior mountain areas of the Greek region (Western Macedonia, Epirus, Central
Greece), increasing gradually towards the coasts of the Ionian and Aegean seas as well as from
north to south. ¢) The outmost maximum sunshine values occur in the southeastern islands of
the Aegean Sea and over the southern coasts of the Crete, followed by the Attica and
surrounding coastal areas, the islands of the eastern Aegean Sea and the southwestern coastal
and island parts of the Ionian Sea. d) The estimated sunshine duration values and their spatial
and temporal distribution appear to have quite good agreement with actual bright sunshine
duration.
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1. EIZArQra

H Sidpkeia tov opdv TS NAMOQAvVELNS TopoVGLalel EEAIPETIKT GTOVdNIOTNTA, Ol HOVOV
oo PETEMPOAOYIKNG KO KAMHUOTOAOYIKNG OMOWEWDS, OAAY KOl OO YEWPYIKNG, PLOAOYIKNG Kot
gvepyelokng mAeupac. o tov Adyo avtd, KUTOPAAAETOL UEYOAN EPEVVNTIKN TPOcTadslo e
TOYKOGLLOL KATLLOKOL, Y100 TNV GTOTIGTIKY KOl GAANG LOPONG avEALGT Kot HEAETT TNG NALOQAVELNG
KoL TG NALoKNG akTvoBoliiog otig S1dpopeg mePLoyEc.

Mo v ekpetdievon g NAKNG evépyelag, 0 EAANVIKOG ydpog mpoocpépeTal 0G0 Alyeg
TEPLOYES TV EVKPATOV YEDYPAPIKOV {mvav. O EAANVIKOG y®dpog, OTMG Kol Ol TEPIGCOTEPES
TEPLOYES YOP® KoL EVTOG TNG AeKAVNG TG Mecoyeiov, Tapoustdlovy YounAEg TIEC VEQEMOONG Kot
VYNAEG TIEC NMOQAVELS, EOWKE KoTd TNV Oepiv mepiodo Tov £Tovg. Avtd opeiletol TOoOV G
duvapkd 6GovV Kol 0€ PLCIKOYEDYPUPIKE aitie, To onoio ennpedlovy Kot SOUOPPOVOVY TOV
Kapo Kot To KA g Mecsoyeiov Kot guoikd, tng EAANvikg emtkpdrtelag kotd g S1ipopeg
enoyég Tov €tovg (Atywnmg, 1907-1908; Mapioddmovrog, 1938; Kapammépng, 1963; Met.
Office, HMSO, 1962; Reiter, 1975).

INa tov EAANviKS ¥dpo, o1 yvooTdTepeg TAAAES EPYUGIEG O1 GYETIKEG LE TNV NAOPAVELY
elvan Tov Livathinos (1926), Mariolopoulos kot Livathinos (1938), Van der Stok (1942) xou
Riehl (1944) ka1 Pacioctnkoy Kupimg, oTIg TIEG TNG NMOEAVELS, 01 omtoieg vtoloyilovtay amd
m vépmon (tov mapoatnpioenv tov opav 08:00, 14:00 kot 20:00), pe fdon tov eumelpikd TomO,

U
=8(1--L 1
v=28( H) )

omov, v = 1 péomn nuepnota vépwon (kiipaxka 1 — 8), n = n apaypatiky ko H = 1 Bewpntcy
nAMoeavelo. Avtd 0QeOTOY OTO YEYOVOG 0TI, OTOVG Metewporoyikods Ztabupodg Tov
EAAviKoy diktoov dev Aettovpyovse niloypdeog (e egaipeon to EBv. Actep/neio AGnvav).
Ta tedevtaion 40 ko wAEoV ypdvia, OUMC, AEITOLPYOVV KOl KOTAYPAPOLV TNV MALOQAvELN
nioypaeot tomov Campbell-Stokes og mepiocdTeEpovs amd 35 Ztabuovg g EMY kot og dAla
Ivotitovta ko Idpodpata. It avtd, eivor dvvotn 1 €pguva TG MAOPAVEWS Kol TMV
YOPOKTNPIOTIKOV TNG, €mi Tn PACEL TOV TPAYLOTIKOV TIUOV 7OV KOTOYPAPOVIOL GTOVG
Xtabuovc.

I'a T0 Adyo avto, petd ™ 10gtia Tov 1960, exmovinioy apketég LeAETEC TG OBPKELNG
NG NAOPAVELNG OO OPKETOVG EPEVLVNTEG, TOCO Of TOmMIKY OCO Kol o€ guplhTEPN KAipaKa
nmepoyns (Livadas, 1969, 1970; Livadas and Flocas, 1972; Livadas and Karakostas, 1975;
Livadas et al., 1975; Pennas, 1976), aAld kot yio oAdkAnpo tov EAAnviko yopo (Kapommépng
et al., 1974; Catsoulis, 1978; KoatcoOing xor Kavtepég, 1979; Macris, 1976; Katsoulis and
Leontaris, 1981).

Yy mopodoa epyacia, emiysipeiton 1 HEAETN TNG OlOpKELNG TNG MAOPAVELNS Kot M
Katavoun g otov EAANviKS ympo pe éva meptocdTEPO AVTIKEUEVIKO TpOTO Ko pe Pdon Tig
VIAPYOVGEC UETPNOELG NAIOPAVELNG GTOVG CTUOVTIKOTEPOVS MeTeEmPOAOYIKOVG ZTaOUOVG TG
EXAdGdac.

2. AEAOMENA THX AIAPKEIAX THX HAIO®ANEIAX

2V gpyacio avtn, xpnoporomdnKoy Kot avoibinKav 6TatioTiKd, To pnvicio dedopéva
g ddpkelog tng NAloeavelag 37 Metewporoyikdv Ztabumv g EOvikne Metempoloyikng
Ymnpeoiag (EMY). Ta dedopéva cuveréynoav omd mopoTnpi|GES TOL TPOAyLOTOTOW0NnKaY
otovg Xtafpovg ot mAtoypagov Campbell-Stokes, katd OSw@opovg meplddovg evide g
meptodov 1930 - 1990.

Ytov Ilivaka 1, didovtar ot ypnoponombévieg Ltabuol pe ta TOTIKA YOPOKTNPLOTIKA
TOVG (YE@YP.. CLUVTETAYUEVES, DYOUETPO KOL HE TIG TIWES TNG NAloQavelag). Ta dedopéva avtd,
HE TNV EQOPUOYN OTADV OTOTIOTIKOV HEBOdwV Kot &vog Movtédov AxtivoPoliog Kot
BiokAipatog RayMan (Matzarakis et al., 2000), pog Bodncav vo cuvéyovpe Tn ye@ypopiky
KOTOVOUTY TNG MNALOQAVELWDS oTov EAANVIKO ydpo, kot  £T0¢ KOl KOTO €moyn, Kobdg Kot
TOAMDOVOUIKEG EUTEPIKES OYECELS TKOVOTOUTIKOD LTOAOYICHOV TNG ETNOWG KOl ETOYIKYG
NAMOQAVELNG.
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Ta omotehéopata mapéyovior ©€ TIVOKEG KoL YAPTEG Kot oLyKpivovtol HE Ta
ATOTEAEGLLOTO TOAOIOTEPOV GYETIKAOV EPYACLOV, MOTE VO, VIOYPUUUGHOOV o1 TUYOV J1aPOPEG 1
TOVTICEIG GTNV EKTIUNOT KoL YPNOTIKOTNTO TOV AAUPBOVOUEV®Y OTOTEAECUATOV.

3. TEQIrPA®IKH KATANOMH TOQN QPQN THEX HAIO®ANEIAX

H etola kot emoyikn ye@YpaQIK] KATAVOUR TNG TPUYLOTIKNG SIUPKELNS TOV OPDV TNG
nAoeavelag, vroroyicnke pe v Pondela evoc TomoypaEkov Hoviélov (1e avaivorn AEnToD
g poipag), To omoio ypnolLomoOnKe Kot 6€ GALEG PEAETEG, Y10 TNV YEMYPAPIKT KOTAVOUN
TOV KMUOTIKOV Kot BrokhMpotikedv topapétpov (Matlapdakng, 1995; Matzarakis and Mayer,
1997; Matlapdxng et al., 1998). Ta amoTELECUATA OTOTVTOVOVTOL GTOVG XAPTEG TOV ZYNUATOV
1 uéypr 5.

>10 Zynua 1, eoivetal 1 €To0 KOTAVOUT TOV ®@P@V NAOQAVELNS. ATO aVTOV TOV XApTH
GUVAYETOL O,TL M ETNCLN MALOPAVELY KVpoiveTol HeTtald evpéwv opimv kol avédvel omd Boppd
P0G VOTO Kol OO TO EGMOTEPIKA NTEPOTIKA TULOTA TPOG TV KATEVBVVGT TV OKTOV.

H uipotepn emowo tun g nAoeaveag (oiiyov younidtepn tov 2200 opov),
KATOYPAQETAL OTO 0MTEPIKA TUNpata g A. Makedoviag kot g Hreipov, kabdg kot ota
opewd ¢ A. Moakedoviag (Poddnn). Xtov KevIpiko opevd 0YKO Tov Kopuov ¢ EAAnvikng
YEPOOVNGOL KOl OTO £0MTEPIKA TUNpato tng Maxedoviag kol g Opdkng, M nAogdveln
Kopaivetor peta&n 2200 émg 2300 wpdv. Ot yopnAég autég TIHéG €00, OPEIAOVTAL GTN HEYAAN
0pOYPAPIKN VEQEMGT], 1 0ol oYNUOTICETOL GO TIC AVVYOVUEVEG OO T OPEIVO EUTOOIN ALEPLES
HACeG, TOV LETUPEPOVTOL LE TIG VPECELG KOl TO HETMOTA KOl KIVOOVTOL EK SUGUMV TPOG AVOTOANG
Kol oo To POPElOdLTIKA TPOG TO. VOTloavatohkd. EmmAéov, Ady®w TtV opevedv OYK®v,
nepopiletar ka1 1 ddpkelr T BepnTikng MAOPAvEINS, YU 0LTO omotteital vo yivovTot
oyetkéc dopbdoelc emt tng Odpkelag g Bewpnrikng mAtogdvelng (Furmage, 1970). H
TPOAYLOTIKY] MAMOQAVELD, OVEAVEL OO TO KEVIPIKA OPEVA GLYKPOTHLOTA TPOG TNV KaTevhuvon
TOV JUTIKOV OKTOV, 6mov AapPdver Tipég amd 2600 ¢wg 2700 dpeg, evad n avénon avtn eivat
UIKPOTEPT TTPOG TIC OVOTOMKEG OKTEG, 0edouévov OTL TopepPdilovtal ot opewvoi dykol Tov
Beppiov, Tov OAvpmov KA.

Kot pinkog tov dEovoc tov Atyaiov, 1 nAtogdvela avéavel and Boppd mpog voTo, UEpL

kot v Kpnm. 1o B. Atyaiov, n nAogdvela sivan pukpdtepn an” 0,11 givon oto 16vio [Téhayoc.
Ao TO KEVIPIKO OUMG, Atyoiov Kot VOTIOTEPO, 1 MAloQavele Kabiotaton peyolvtepn ekeivng
tov loviov.
H peyoAdtepn Ty g NAMOQAVELNS CMUEIOVETOL GTO VOTIOOVOTOAKO TURUO Tov Atyoiov
(P6dog, 3100 wpeg, mepimov), kabmG Kot oTo vOTIO TEdIVE Kot TapaKTion TUpatae g Kpnng
(Iepmetpa ko Topmdkio, pe méveo amd 3100 ko 3000 wpeg, avtioToiymg). AxoilovBovv ta
ynoud Tov avatolkov Atyaiov (Xdpog, Xiog ktA.), ot Kukhddec, ot Bopeteg axtéc g Kpntng
Kot ot votieg aktég g Ilehomovvncov (pe 2800 mpeg, mepimov). LTO €0MTEPIKO OPEWVO
ovykpotnua g [elomovvniioov, n nAloedavela kopaivetar amd 2500 émg 2700 dpeg ko Paivel
EMUTTOVLLEVT] TTPOG TIG OKTEG.

Koaté 1o yeiumva, 1 nMoedvela Tapovstalet Tic uKpOTEPES TIEG TNG, OTTMOC PAivETALl Ao
TO YOPTN KOTOVOUNG TNG OVTHY TNV €noyN (Zynpa 2), 0mov 1 HéEoT NAOQAVELD KULOAVETOL OO
270 péxpr 430 dpec, mepimov. O peyodvtepeg TYEG TAPATPOVVIOL GTO VOTIO TAPIALL TNG
Kpftng kot ota Awdekdvnoo Kot ol HIKPOTEPES KOTUYPAPOVTOL OTO POPELN KOl ECOTEPLKE
opewd tunpata g Moakedoviag kot g Hmelpov. 'evikd, n yewypagikn katavoun g
NAoQavelag Tov Xelmva €L TN LOPEON TNG ETHOLNG KOTAVOUNG,.

Koatd v avoién Emua 3), 1 nAogdveio eppaviler onuavtik) avénon Evavtt eketvng
TOV YEWADVA G~ OAOKANPN TNV EAMMNVIKY| EMKPATEWN, AOY® EAATTOONG TNG GLYVOTNTOSG TNG
VEECIOKNG OpdoemG. Ol LWKPOTEPEC TIUEG TTOPOTNPOLVTAL KOl TOAY, GTO ECMTEPIKA OPEVH
tufuota ¢ Hreipov (Kovitoa, 550 dpeg) kot g A. Mokedoviag kot ot peyoldtepeg ot
Awdekavnoa (Pddog, 750 wpec mepimov). Emiong, n Attikn kot ot Kukhdodeg, kabdg kot
votiog Kpntn, kataypdeovv peydreg Tyég nhoedvelag. H yevikn popen tng Katavoung g
nAoeavelng, katd v emoyn g Gvoléng éxst pio tdon avénong amd Poppd mpog vaTto,
Wwitepa 0T0 Atyaio mEAAYOS.

Koazd 1o 6époc (Eynua 4), n nAogdvelo mapovctdletl Tig peyaAvTepeg TIES TNG €& OAV
TV emoy®dv. Ot Tirég e Exovv éva gupog petald 900 wpav (Xéppeg) mg 1050 dpeg (ZxkHpog),
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nepinov. Meydheg Tiég, Topatnpodval Kot ot vnotd Tov loviov Kot 6Tig aKTEC, EANTTOVLEVES
TPOG TOL ECMTEPIKE OpEVE GuykpoTHpaTo TG [Tivoov.

>10 Awyaio, N nAogdveln Tapovctdlel peydreg Tipé (v tov 400 opdv tov lovio),
TPAYUO TO 0Toi0 0PeileTon €V TOALOIC, GTNV EUpovn Kat Evtovn von Tov Etnoiov avéuoyv ard
BA w01 BA kotevBdvoelg kot 6Ty EMKPATNON LVIEPAV® TNG TEPLOYNG OVIIKUKAMVIKOV
cLUVONK@OV.

Téhog, Katd 0 POvommpo (ZxMua 5), N NAoPAveLD TAPOVGIALEL EVAVTL TOV UIVAOV TOL

0¢povg, peydin ehdttwon 6° oAoKANpo tov EAANVIKG ydpo. H eldttwon avtn, opeileton otnv
évapén g Opdong TV VLEEGEMY, 1 CLYVOTNTO Kol OpPacTNPOTNTO TOV Omoimv &ivol
peyoAvTepn exeivng e avoiéng. AAAog AOYOC TV MIKPOTEPOV TIUMV TNG NALOQAVELNG TOV
OOVOTOPIVOV, £VOVTL TOV UNVOV TNG avoiEEMG, Etval Kot 1 LIKpOTeEPT) BEmPNTIKT NAOQAVELD, 1
omoia vroAgimetan exeivng g dvolgng katd S0 mpeg, mepinmov. Ot pikpdtepeg TES (KATO TOV
730 wpmdV) TOpATNPOLVTOL KOl KOT OLTAV TNV €mOoYN, oT0 POPEld KOl ECMTEPIKA OPEWE
tunpato ¢ Hreipov kor A. Makedoviag kat ot peyarvtepeg oty Kpntn kat 1o Awdekdvnoa,
omov 1 péom eOwomwpiviy nAtogdvela, veepPaivet Tig 750 dpec.
O yopog dev emtpénel vo mapatedodv ot TVOKES KoL 01 YEPTES KOTAVOUNG TNG NALOQAVELLS Yol
K@Oe pnvo yoplotd, oAAd oOTe kot ekeivol ol omoiol yopdybnkav amd GAAovg epevvnTéG
(Kapammépng k.a., 1974). Ouwg, cuykpivoviog To amoTeAEGHOTO QVTHG TG LEAETNG UE EKEva
oL gupEBncav omd AAAOVLE epeLVNTEG, 1 cUYKpilon Oeiyvel Ta 1010 TEPIMOL YOPAKTNPIOTIKE
KOTOVOLTG.

Oocov apopd Tovg SUVOULIKODS Kol GUVOTTIKOVG TOPAYOVTES, Ol OTOI0l GLVOEOVTOL LE TOL
UEYLOTO KOl TO, EAAYIOTO TOV TIUOV TG OLApKELNG TG NAoeavelag 6tov EAANviKS xdpo, ovtoi
cuvoyilovtal otoug €N

Ta péyota ocvppaivovv cvvibwg, pe ocvvinkeg Etnoiov avépov, pe aviikuklmvikég
KOTaoTAoES Kot ue ENpovg avéuovg Tov BOpelov Touéa, aAAG EVIOTE KOl LE VOTIOOVOTOMKE.
peopaTa.

Ta gldyyioto TUpaTNPOLVTOL LE VPEGEIC KOL VYPE VOTIOSVTIKA KOl SLTIKG PEVUATA, 1) UE
GUVOLOCUO VPEGEDY KOl AVTIKUKADOVAOV (LETMTO KAT.).

ZOUMEPAGLOTIKA, €5 OGOV avaeEépOnkav ovotépm, cvvdayetor OTL, 1 OldpKew TNg
nAloedvelng otov EAMvikd ympo, pe eEaipeorn To €0MTEPIKE OPEWVE GLYKPOTAHUATO TNG
EXnvikng Xepoovioov, gival apketd PeyaAdtepn) an’ 0Tl OTIS TEPICCOTEPES YDPEG TNG AEKAVNG
g Mecoyeiov (Riehl, 1944).

Qg ex to0TOL, 1| EAANVIKN emikpdTelo TPOGPEPETAL Y10 TNV EKUETAAAELOT) TNG NAOKNG
evépyetog (Macris, 1976) kal TG TOVPIOTIKNG AVATTUENG Y10 LEYAAES YPOVIKEG TTEPLOOOVE TOL
£€100G, 660V Aiyeg dAAeg teployéc (Matlapakng, 1995).

4. EMIEIPIKEX XIXEXEIX EKTIMHIHEX TON MEIQN TIMQON THX AIAPKEIAX THXZ
HAIO®ANEIAX
H xavovikdmra g Katavoung g didpketag g nAogdvelag otov EAANvikd ympo, Lag
odnynoe ot okéym oOtL, givail dSvvordv va avalntnlodv Kot va pefodv epmelptkés/cTATIGTIKEG
eflomoelg pe tn péBodo tmv ehaylotv TETpaydVEOY amd TS omoleg didetar 1 duvoTdTnTa VOl
extiunfBovv o péceg Tég g nAoedvelog (Catsoulis, 1978). ‘H, pe mv epapupoyn tov
povtéhov oktvoPforiog kot Proxhipatog Ray Man (Matzarakis er al., 2000) emdéyovtog kot
YPNCLOTOLDOVTOG MG aveEAPTNTES LETAPANTEG:
e Tovyouetpo g Béomng Tov Xtabpov, vrepdve g otdbunc g Bordoong (H),
® 70 MWOGOGTO TNG ENPAG, TOVL KOAVTTEL TNV TTEPLOYN TOV ZT0U0V, og axtiva 20 yAu. (Z),
e TNV amdcTaon and TV TAnciéotepn akth (X),
e 710 y. unko¢ (A) exkdotov Xtabuov (oe oyetikég cvvietayuéveg amo 1 (19°) péypr 570
(28°307),
e 10 vy. TAGTOC (@) ekdoTov XTaBpHov (ot oyetTikéc ovvtetoyuéveg amd 1 (42°) uéypr 450
(34°307)).
'Eto1, mpocodlopiomray 5 elomdoelg (Yo to £10¢ Kot Tic 4 €moy£g), ol omoieg didovv
péon miAooedvele (oe ®peg) pe apketd wavomomtikny okpifela. Ot e€lodoelg mov
TpocdopicOnkav givat:
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"Etoc, Y =2248.2-0.2429-H+0.1350:Z-0.1511-X+0.2177-A+1.3585-¢,

Xepaovag, Y = 303.1-0.1457-H-0.0067+ Z +0.1149-X- 0.0619-A+0.3132-¢,
Avoiln, Y= 579.1-0.1091-H+0.0271+ Z-0.0100-X+0.0607-2+0.3182* ¢,
®époc, Y= 877.7-0.0691-H+0.0700* Z-0.2745-X+0.1179-2+0.3741+ ¢,

DOwvonwpo, Y= 488.3-0.0572-H+0.0446- Z+0.0185-X+0.1010-A4+0.3530-¢.

Edv 1o amoteréopota mov Aapupdvovtar amd Tig €E10M0ELS OVTEG GLYKPLOOVY UE TIG
aAnOwég péoeg TIHEG ™G NAMoeavelag mov Tapgyovtarl otov Ilivaxka 1, mapatnpodpue 6t1, yio
TOVG TTEPIGGATEPOLG ZTaBOVS, o1 dtapopég eivan pikpdtepeg Tig ong (0.5) opag. Ymdpyovv,
OUMG KOl TEPLOYES, YO TIG Omoieg ol €E10MOELS Ol00VY UEYOADTEPES N WIKPOTEPEG  TLUES
nAoedvelng. To evTLI®GLOKOTEPO YOPAKTNPIOTIKO TOV SOMICTOVETOL EIVOL 1] EEALPETIKA LUKPT|
TN ™G pHéomng nAogavelog oty lepdanetpa g Kpnme, n omoia umopel vo, epunvevdet amd ta
amoteléopata TG SVTIKNG Kot BOpelag epayng oty NAogdvela, 1 onoio emPEpeTal and TOvg
YOp® Adeovg kat ta fovvd g Kpntng.

Ol TeplocaTEPEC LETEMPOLOYIKEG TOPAUETPOL UETAPAALOVTIOL OKOUN KOl GE UIKPES
amootdoels, aAAd n NAoeavelo ivol po amd Tig Alyeg mOPAUETPOVE TTOV OV LETABAAAOVTOL
onuavtikd. I't” autd, ol eumelpikéc ekTunoelg eoivetatl Tt didovy o, KOAN TPOoEYYIon OTIC
TPAYUATIKEG PECEG ETNOLEG KoL EMOYIKES TIHEG, Yol omowadnToTe meptoy] TS EAAGdog, 1 omola
dev vTOKELTAL GE PLGIKT GKiooN, AOY® YeITViaoTg Le 6p1, AOpovg, i kTipla. H obykpion peta&y
TPOUYUATIKOV KOl EKTILOUEVOV TIUDV, Qoivetal 0Tl didel KOAN GupeVvia, OTmMG PaiveTol omd To
Zynpa. 6.

5. LYMIIEPAIMATIKA IXOAIA
A7md v mponyndeico oTOTIOTIK aVAAVGT] TOV HECOV UNVII®OV, ETOYIKOV Kol ETNGIOV
TILDV TNG SIAPKELNG TNG NAOPAVELNG, uropel va eEayBovv Ta akdiovBa cupmepdoaTL:

1. H evdoetnola mopeia g nAogdvelog mopovcstdlel anin KOUOVON e PEYIOTES TIUEG TOV
IovAo ko ehdyioteg Tov lavovdplo kot devtepevdvimg, Tov Agkéuppro. Avtd opeireta,
1060 ©€ OLVOUIKODG ATUOGEAIPIKOVS, OGO KOL GE TOMIKOUG (QUGIKOYEWDYPOPIKOVG
mopayovies. Anhadn, ot péyloteg THEC mov cvppaivovv To B€poc (tov IovAlo) ogeilovtat
OTN HEYOAN Be®PNTIKN NMAOPAVELX, GTNV amovGio. SIEAELONG VPEGE®Y, GTNV EMKPATNON
AVTIKUKA®VIKOV GuvBnK®dv kot otnv cuyvotnta Kot sppovi tov Emoiov avépov. Ot
EMIYIOTEG TIHEG TOV YEWUDVA, SLUPAIVOLY AOY® TNG AVENUEVIS GLYVOTNTOG VOECLOKNG KO
UETOTIKNG dpAoNc, dAAG Kol TNG LIKPOTEPTG DEmPNTIKNAG NAMOQAVELNS.

2. H yeoypagiky] Kotavoun tov HECHOV ETHCLOV KOl ETOYIKOV TIUOV NG OWAPKEWS TNG
nAoedvelog delyvel 0TI, Ol HIKPOTEPES ETNOLEC KO EMOYIKEG TIUEG KOATOYPAPOVIOL OTO
€0MTEPIKE POpela Kot KEVTIPIKE opevd cuykpotipato g EAANviKng xepoovioov. Ot Tipég
Baitvouv avéavouevee mpog v katedBuven Tov VOTOL Kl TPOG TIC KATeLOOLVGEIS TMV
aktdv. Ot péyloteg Tipég mopatnpovviol 6Tl votieg aktég g Kprtng (pe etfoteg tipég
aveo tov 3000 opov, TePITov) Kol OTIG VOTIEG VIICIATIKES KOl TOPAKTIEG TEPLOYES, KUOMG
Kot 6TV ATTIKT KO GTIG YELTOVIKEG LLE OUTIV TOPAKTLIES TEPLOYEG.

3. H amotdmmon g YPOVIKNG Kol YED@YPUPIKNG KATAVOUNG TMV MPOV TNG NALOQAVELLG GTOV
EAMnvucod yopo, pe v aviikelevikn pébodo g mapovoag epyaciac, dev €dmoe
ONUOVTIKES OLPOPES TILMY, OE GYECT) LE TPOTYOVLEVEG LEAETEC TOV PacioTnKay, Kotd ToV
pdAlov N NTTOV, G€ LIOKEEVIKEG peBOSOLG.
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7° TTavelnvio (Aebvic) Tovédpio Metemporoyiag, Khpotoroyiag kot Pucikic Tng ATudcooipog
7" Panhellenic (International) Conference of Meteorology, Climatology and Atmospheric Physics

]

1800,,-2000, 2200 2400 2000.02500: 770010200 100 b Ve 200 205 350 275 300 325 350 375 400 425 b Wiste

Yypoe 1. Emiola yeoypaeikn katovoun Xympd 2. e@ypa@ikn KOTovoun g NALOQAVELLS
™™g NAogdavelag, v tov EAAnvikd yopo kotd tov Xewpwmva, ywe tov EAAnvikd yopo (oe
(o€ OpEQ). OPEC).

450 475 500 525 S0 575 60D 625 650 700 b Spring 750 800 850 900 950 1000 1050 1110 1150 h  Summer
Yypoe 3. Teoypoewn koatovoun tng Xympae 4. Feoypogikh katavop e nNAoeAvelng
nAoedvelag Kotd tnv Avoiln, yw tov Kotd 1o @épog, yio tov EXAnvikd xdpo (oe dpeg).
EAMnvuco yopo (oe dpeg).
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Yyqpoe 5. Teoypoginy kotavoun g Zyqpe 6. Xoykpion HETOED MPAYUOTIKOV Kot
nAoeadvelog katd 1o POvonwpo, Yoo ToV  EKTIUDUEVOV ETNCIOV TILGV NAOQAvELNS (58 DPECS).
EXnvikd ydpo (o€ dpeg).

4. Télog, amd TIC vmoAOyloOEicEg EUMEPIKEG OYECELS EKTIUNONG NG MEONG ETNOLOG KOl
EMOYIKNG OLAPKELNG TNG NAMOPAVELNG GLVAYETOL O,TL VOl SUVATOV, OO TIG EUTEIPIKEG OVTEG
efiomoelg, va ektiunOel 1 TPOYUOTIKY) NMAMOQOVELR LE IKOVOTOMTIKY okpifelo Kol o€
YEQYPAPIKES TEPLOYES, Y10l TIC OTO1ES OeV JaTiBEVTOL TPAYLOTIKEG LETPTOELS.
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