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IEPIAHYH

To Yyog avdueiEng amotehel pi oNUAVTIKY TOPAUETPO Yot TH KEAETN TOL OTHOCPOIPIKOD OPLkoD CTPMOUATOC, KAOMG Kot TG
TOLOTNTAG ALEPQ LLLOG TEPLOYNG. XKOTOG TNG EPYAGiag avTNS elvat: o) vo LeAetnBel cLYKPLTIKA 1) CUUTEPLPOPA TOL VYOVS aVAUEENS OE
dvo onpeia g gupOTEPNC TEPLOYNG TS ADNVOG LE SLAPOPETIKG TOTOYPAPIKY YopaKTNPLOTIKG B) Vo e£€T00TOVV 01 SIOKVUAVGELG TOV
VYovug avapeEng ot Slapketo Tng NUEPNS Kot y) va. dlepeuvnBovv ot S1apopoTOMGELS TOL DYOVG OVAUEIENG KATM OO SLOQOPETIKEG
petemporoyikég cuvinkec. I'a to oxond avtd ypnoonomdnkay: a) éva cvotnua akovotikod radar-RASS peyding eppéietog oty
Hoavemompuodnodn, Zoypdeov kot B) éva akovotikd radar peyding eppéietag oty meployn tov Actepookoneiov, otnv Ileviédn.
Ta 300 cuoTiHATe AEITOVPYNOAV TAVTOYPOVA Y10, HVO SLOPOPETIKES YPOVIKEG TEPLOdoVG, XentéuPprog-OxtmpPprog 2002 kar Ampiiiog
2003. Bpébnke 611 10 dyog avapedng eivar arcntd pikpdtepo oty meptoyn g Ievtédng (6mov dev Eemepva katd péco 6po to 600-
800 m) oe oyéon pe Vv mepoyn Zoypdeov (6mov Katd péco 6po kvpaiveror petald 900-1200 m). Ot pete@poroykés cuvONKeg
emnpedlovv oNUAVTIKA TNV NUePNoe SIOKOLAVOT TOV VYOLS OVApEENS, KaOdG GUUPAAOLY KaTAALTIKE ot dnovpyia, ovamTuEn
KOl KOTOGTPOPT TOL.

(061) AN EXPERIMENTAL STUDY OF THE MIXING HEIGHT VARIATIONS OVER THE
GREATER ATHENS AREA

V. ASSIMAKOPOULOS, C. HELMIS, H. FLOCAS

Laboratory of Meteorology, Division of Applied Physics, Department of Physics, University of Athens

ABSTRACT

Mixing height is considered as an important parameter for the study of the atmospheric boundary layer and the air quality status over
an examined area. The objective of this paper is to: a) perform a comparative study of the mixing height behaviour at two sites of the
Greater Athens Area, with different topographic characteristics b) examine the mixing height diurnal variations and c) investigate the
mixing height variations under different meteorological conditions. For this purpose the following instrumentation was employed: a) a
high range sodar —-RASS system in the University campus, Zografou and b) a high range sodar at the Observatory of Penteli. Both
systems operated simultaneously for two different periods, September-October 2002 and April 2003. It was found that the mixing
height is considerably lower at Penteli (where it does not exceed 600-800 m) as compared to Zografou (where on average ranges
between 900-1200 m). The meteorological conditions seem to influence extensively the diurnal variation of the mixing height, since
they greatly contribute to its development, evolution and destruction.



(062) tYMBOAH LTHN MEAETH TOY EMMOXIAKOY @EPMIKOY IZOZYTIOY ITO AITAIO
NEAATOZ
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IEPIAHYH

Yy mapovoa epyacio peretiOnkav ta tood Oeppotntog mov kabopilovv v mocotikn oO{evén atpudoeapog Kot Odlaccog Kot Tov
exepalovtar pe v g&lcmon tov Beppikod  woluyiov Q=Qs-r-Qb-Qe +/-Qh ¥pNCIUOTOIOVTOG HETEMPOAOYIKA KOl MKEUVOYPUPIKE
otolyeia amd 42 mapdktiovg Metemporoyikovg Ltabpotdc. To anoteléopata, mov KoUAvVONKay o KApoToloykr Bacn (1955-1997)
Kol HECO OTO GOAALOTO TTOL VREICEPYOVTOL, EO€EAV TG VIAPYEL ANOAEN OEpUOTNTOG KATE TOVG YEWEPIVOVG UAVES, M omoia
opeiheTar 0@’ evoc oty peiwon ™G NAokng aktivofoAlag Kot o’ etépov otnv omdAew Beppotntog Adyw eEdtuong €& artiag g
gvioyoong Tov avépwv. Avtifeta, Toug Beptvoig uveg vtapyst anoppoéenon Beppotntag, Kupiog, AOYm Tng avénomng g NAOKNG
axtwoPoliag . Ermiong, dwmiotdverar 6Tt | vmapén TV £oiov avép®V Toug Beptvolg Pveg emPEPEL KATA URKOG ToL Atyaiov
Iehdryoug oe etiota Bhon amdAsto OeppomTac, Tov Kupaivetar and —1.6 éoc —49 Wm™. T1ig vOAOUES TEPLOYES SIAMOTAOVETAL
emiong oe etota Bdon amoppodenon Bepudmrac, amd 35 éwg 54 Wm? oto Kpnriké-Kaprnddio nélayog, omd 39 émg 80 Wm? o0
Notiodvtikd Atyaio, amd 22 0¢ 51 Wm™ otov Evpoikd kdAmo kot éhog 6o Bopetoduticd Atyaio amd 47 émg 87 Wm'™.

(062) SEASONAL HEAT BUDGET IN THE AEGEAN SEA

S. H. BARSAKIS', A. I. THEODOROU®

'Regional Meteorological Center Larisa
’Labaratory of Oceanography, University Thessaly

ABSTRACT
The oceanographic and meteorological data employed in conjunction with the heat budget equation to estimate the heat flux terms at
the surface of the Greek Seas, cover the period 1955-1997. The results showed that, on climatological basis and within the errors
involved, the heat loss during winter is due to reducing of short wave radiation and the strong winds. Also, the results showed that the
heat gain during summer is due to increasing of short wave radiation. Additionally, the results on annual basis showed a heat loss in
the Aegean Sea between —1.6 and —49 Wm™ and a heat surplus 35 to 54 Wm™ in Cretean —Karpathio and 39 80 Wm™ in
Southwest Aegean sea, 22 -51 Wm™ in Evian Gulfand 47 -87 Wm™ in Northwest Aegean sea .
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IEPIAHYH
Ot yrovomtdoelg Tov onuelddnkay otig 7 Ampidiov 2003 ot Osccarovikn, kabdc Kot og GAAec TOAELG TG Bopetag kot Kevrpiknig
EALGS0c Nty €va TOMD GTAVIO QAVOLEVO TOV GUVOSEVTNKE amd YLOVOKAALYT TOV £3AQOVE, LE AMOTEAEGIO VO O1ovpynBody
TpoPfApata, T600 otV KUKAOQOpia, 000 Kol oty gupvtepn (on g mOANG. Xtnv mopovoa epyocio e£etdaloviol ol GuvorTIKOl
yapteg empaveiog, 850 hPa kot S00hPa, kabmg kot 1 BepLODYPOETPIKT KATAGTAGT THG OVATEPTG ATHLOCPALPAG LECH TEPLYPOUUUATOV
OV EKTOVINONKOV KOl SEIKTMOV TTOL VIOAOYioTKaY, e Pdon Ta otoeic TV padlofoincemv mov ekteAécnKav GTO GLVOTTIKO
otofl6 Tov aepodpopiov «Makedovioy.

(063) SYNOPTIC AND THERMODYNAMIC ANALYSIS OF SNOWFALL IN THESSALONIKI
ON 7 APRIL 2003

S. BARSAKIS', A. TOURNAVITI?, T. MAKROGIANNIS®

'Regional Meteorological Center Larissa
’Department of Meteorology-Climatology, School of Geology, Aristotle University of Thessaloniki

ABSTRACT
The snowfall that occurred in the morning of the 7th April 2003 in Thessaloniki, and other cities of north and central Greece, was a
rare phenomenon that caused much traffic and every day problems. In the present work, the synoptic charts of surface, 850 hpa and
500 hpa are examined and the upper air thermodynamic and hygrometric situation is studied, via tephigramms that have been created
and indices that have been calculated, based on Thessaloniki synoptic station measurements.



(064) 1 =XELH METAZY THE OEPMOKPAZIAE AEPA ETHN EAAAAA KAI TQN AEIKTON
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IEPIAHYH

Yt pedém avty egetdletal n oxéon petady g Beprokpaciog tov aépa oty EALGSa kot Tov deiktov g Tarkdvimong tov Bopeiov
Athavtikod (NAO) kot g Notwag Kopaveng (SOI), 1600 o€ emoyikn 660 Kot 6€ TG0l fAoN, E TNV EPAPHLOYN YEVIKAOV HOVTIEA®DV
maAvopounong (General Regression Models). XpnoyomomOnkov ot pnviaieg tyég g Oeppokpaciog aépo amnd 30
Metemporoyikovs Xtafpovg tng EOvikng Metewporoyikig Yanpeoiog, yio ) xpovikn nepiodo 1950-2000 kot ot avtiotolyeg pnviaieg
Tipé Tov deitdv NAO kot SOL. Apyikd pe v €Qappoyn TG TAPAYOVTIKNG AVAAVOTG EVPEBNCAV Ol TPATOL KUPLOL TAPAYOVTIES TG
EMOYIKNG KOl ETNOL0G Oeppokpaciog Tov aépa, IOV EPUNVELOVY KaL TO HEYAAVTEPO TOGOGTO TG OAKNG petaPAntotntag (>70%). X
GULVEYELD, VTOAOYIGTIKAY TO YPOUUKE LOVTEAL OTa ool 1 Emoykn Beprokpacio Tov aépa ftav 1 eEaptnuévn petafinty, o delktng
NAO nfrav n cvveyng aveEdpnn petafint eved o deikng SOI ntov N Katnyopomompévn aveEdpmt petofAnti. H ypappn
oyéon petald Tov TpdTev Topaydviov e enoyikng Beppokpaciog kot tov NAO &iye cov anoTELECUO GYETIKA UKPEG GLOYETICELS,
pe eEaipeon tov Xepdva. Ot cLVIELECTEG GLGYETIONG TAPOVCINGAY CTUOVTIIKY aOENGT OTAV GTO HOVTEAL £YLVE 1) ELGOYMOYT] TOL
deitn SOI cav katnyopromompévn HeTaPAnT, Yo OAEG TIG EmOYEG KOl TO £TOG,.

(064) THE RELATIONSHIP BETWEEN THE AIR TEMPERATURE IN GREECE AND THE
INDICES OF NAO AND SOI

C. M. PHILANDRAS', P. T. NASTOS?, C. C. REPAPIS'

'Research Center for Atmospheric Physics and Climatology, Academy of Athens, Greece
’Laboratory of Climatology and Atmospheric Environment, University of Athens, Greece

ABSTRACT

In this study the relationship between the air temperature in Greece and the indices of North Atlantic Oscillation (NAO) and Southern
Oscillation (SOI), in seasonal and annual basis, is examined, by the application of General Regression Models (GRM). The monthly
figures of air temperature from 30 Meteorological Stations of National Meteorological Service, for the time period 1950-2000 and the
corresponding monthly figures of NAO and SOI indices, were used. In the beginning, the first principal factors of the seasonal and
annual air temperature, which explain the maximum of the total variance (>70%), were estimated by the application of Factor
Analysis. In the process, the linear models were constructed, on which the seasonal air temperature was the dependent variable, index
NAO was the continuous independent variable while index SOI was the categorized independent variable. The linear relationship
between the first factors of seasonal temperature and NAO resulted in relatively small correlations, with an exception of winter. The
correlation coefficients presented important increase when the index SOI is incorporated in the relationship as a categorized
independent variable, for all the seasons and the year.
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IIEPIAHYH

To evepyetaxd 16olvylo oty emPAveLd TG YNg eivol KoBoptoTikdc mTapdyovtag yio T Aettovpyio Tov cuotpatog I'me-aTpoceapag.
KoaBopilet, petad diiov, to KAMpo kot To vVOPoAoYKO 16ol0YI0 HING YEOYPOUPIKNG TEPLOYNG KL £XEL EMATOCELS GE TOAAOVG TOLELG
™mg avBpomvng dpactnprotntag. To evepyetokd 16oldylo g nAakng aktivoPoriog eivar KaBoptoTikds TapdyovTag TOv GLVOAKOD
ooluyiov evépyelog g em@dvelas, £T6t MoTe PETAPOAEG TOV va amoTeLoVV evdeitels mBavdv KMPOTIKOV petaformv. QoT1600, 1
aKpiPnig yvoon G YOPIKNG Kot YPOViKNG Katavoung tov tooluyiov avtol, dev eivar mAnpne, kabmg de pmopel va mapacyedel
OTOKAEIOTIKA OO LETPNOELS EMPAVELAS, 0L OTOlES £XOVV TEPLOPICUEVT YEWYPUPIKY] KAALYT|. 'EToL, 0 VTOAOYIOHAS TOL EVEPYELOKOV
ooluyiov g niokng axktvoPfoiiag pmopetl va yiver povo pe t Ponbela poviédmv, pe v mpovimoddeon Ot avtd oameikoviCovv
KOVOTIOMTIKG TIS QUOIKEG dlepyacieg ot omoieg kabopifovv ™ 61ddoon tg MAaxng oktivoPoriog péca oto ocvomua I'nmg-
atpoéseapac. ‘Evo tétoto guotkd mpocdloptoTikd HOVTELD O10d00M¢ TG MAKNAG akTvoBoAiag ypnoilonoleital oty mapodoa
gpyacio, yio Tov vIoioylopud tov toolvyiov g NAakng aktvoforiog oty emipdvela Tov gupHtepov EAANvikoy ydpov, ce péon
unviaia paon Kot og yopikn aviivon 1°x1° yemypapucod Thdtovg kot pnikovs. Ta dedopéva g epyaciog, 1 oroio Tpaypotonoteitot
vy TN xpovikn mepiodo 1984-2001, AapPdvovior omd Pdoeig dedopévov Ommg, petald GAiwmv, International Satellite Cloud
Climatology Project (ISCCP), ECMWF, Data Assimilation Office (DAO), Goddard Earth Observing System (GEOS). Meketdvton
ONUOVTIKE YOPOKTNPIOTIKA OV oYeTilovior He Tn HETOPOA] ©¢ TPOg TO YMPO Kol TO YPdVO, TOV GLVICTOCHOV TNG MALOKNG
axTvoBoliag (TPOoTIMTOVGH, AVOKAMUEVT] KOl OTOPPOQMUEVT] OKTWVOPROAI) otV em@dveln Tov gupvtepov EAAnvikod ydpov.
E&etalovtan emiong dwypovikég tdoelg katd t Swipkel peréme. Ta omotehéoporo Tov HOVIEAOL GLYKPIVOVTOL PE PETPNOELS
EMPAVELNS TTOV TTpoépyovtal amd Xtabuovs e EOvicng Metewporoykrg Yanpesiog (EMY) kabdg kot avtictoryovg otadpovg g
Anpodoag Emyeipnong Hiektpiopot (AEH).

(065) THE SOLAR SURFACE RADIATION BUDGET AT THE GREEK AREA FOR THE

PERIOD 1984-2001
G. HABILOMATIS', A. FOTIADI"?, N. HATZIANASTASSIOU'*%, AND H. VARDAVAS®

! Laboratory of Meteorology, Physics Department, University of Ioannina
? Environmental Research Laboratory, Foundation for Research and Technology-Hellas
3 Physics Department, University of Crete

ABSTRACT
The Earth’s surface energy budget is crucial for the Earth-atmosphere system, because it determines, among others, the hydrological
budget and the climate of a geographic area, having great impacts on various scales of human activity. The solar radiation budget is
decisive for the whole energy budget at the surface, so that its variations consist indications of possible climate change. However, our
knowledge of the spatial and temporal distribution of the surface solar budget is not complete, and it cannot be provided by surface
measurements only, since these have limited spatial coverage. Thus, the computation of surface solar radiation budget can be done by
using models, provided that such models describe properly the key physical processes that govern the transfer of solar radiation within
the Earth-atmosphere system. In the present study, a physical deterministic radiative transfer model is used to compute the solar
radiation budget at the surface of Greek area on a mean monthly basis, with a spatial resolution 1°x1° latitude and longitude, for the
time period 1984-2001. The model input data are taken from global datasets, such as, among others, the International Satellite Cloud
Climatology Project (ISCCP), ECMWF, Data Assimilation Office (DAO), Goddard Earth Observing System (GEOS). Significant
characteristics of spatio-temporal variations of the surface solar radiation components (downward, reflected, and absorbed) are
investigated, while interannual trends are also examined. The validation of the model-computed fluxes is performed through
comparisons against measurements from Stations of the Hellenic National Meteorological Service (EMY) and the Public Power
Corporation (AEH).



(066) XPONIKA XAPAKTHPIZTIKA TQN HMEPQN KATAITTAO®OPOY APAXTHPIOTHTAE
STHN KENTPOAYTIKH MAKEAONIA KATA TH OEPMH MEPIOAO
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IEPIAHYH

Xmyv gpyocio avt e€etalovtal Ta ¥POVIKA YOPOKTNPIOTIKE NUEPDV e SPACTNPLOTNTA KaTatyidmV Tov onpet@dnkav oty meployn
¢ Kevrpodutiknig Maxedoviag katd ™ Oeppn mepiodo tov €rovg (AmpilMoc-Zentépupprog) oto ddotua 1997-2002. Ta dedopéva
OV XPNOILOTO0VVTAL gival 1 dpa Evapéng kol ANENG TV ENEIC0dimV KATALY0(QOPOV dPacTNPLOTNTOG, TPOGOOPILOpEV amd TIg
KOTOYPOPES TOV POVIAP KOLPOD HE KPITHPLO €VIOOTG KOl OXETIKNG BEoNg TV VEPOV ®C TPOG TNV TEPLOYN TPOOTUCING TOV
Avtyoralukov TIpoypaupatog. Tivetar n ototiotikn enelepyacio mapapétpav xpovov (dpag Evapéng, dpag ANENG Kot nuepnolag
SUIPKELG TNG KATOLYLO0QOPOL dpacTnploTnTog) avd mepiodo, avd pRva kot péca 6to 24-wpo, Kabdg Kol 1 GLOYETION TOVG LE TO
TA00G KoL TO €100 TOV EMYEPNCIOKDV TTNGEDV Kot TO TAN00G TV YoAaloHETp@V TOL Katéypayay XoAAlL ava nuépa otV TEPLoyn
npootaciog. TEAOC, HEAETOVTOL Ol GUVEYOUEVEG TMUEPEG KOATOLYWOOPOPOV OPOCTNPLOTNTAG KOl GLUVOEOVTOL HE TNV TOPOVGIA,
GUVEXOLEV®V 1] U1, ETLYELPNCLOKADV TLEPDV, NLEPDV CTOPAG KOl NLEPDV YAAA L0V,

(066) TIME CHARACTERISTICS OF DAYS WITH THUNDERSTORM ACTIVITY IN WEST-
CENTRAL MACEDONIA DURING WARM SEASON

E. CHATZI

Meteorological Applications Center, EL.G.A., Thessaloniki

ABSTRACT

In the present study time characteristics of the days with thunderstorm activity in the West-Central Macedonia during the warm
season of the year (April-September) for the period 1997-2002 are investigated. The data used are the starting and ending time of
thunderstorm activity events, determined by weather radar records taking as criteria cloud intensity and relative location to the
protected area of Hail Suppression Program. Time parameters (starting time, ending time and duration of thunderstorm activity) are
statistically processed by season, by month and in 24-hour basis, and correlated to the number and kind of operational flights and the
number of hailpads hit per day in the protected area. Finally, consecutive days with thunderstorm activity are studied and associated to
the presence of, consecutive or not, operational days, seeding days and hail days.



(067) XxQPOXPONIKH EZEAIZH THE MEPINTQIHE MATETOY ITIZ 7 - 9 APIAIOY 2003

E. XATZH, X. AHMOYTZH, E. TEATKAAIAHZ, £. TZOYMAKH

Kévipo Metewporoyikarv Epapuoywv, EA.I'A., Ocooaloviky, EALdda

IIEPIAHYH

To avtikeipevo g Topoboag EpYAGiog apopd TOV TayeTd oL onuelddnke otov EAAadkd ydpo oto ddotnpa and 7 o 9 Ampiiiov
2003, o omoiog mpo&évnoe HeYOLEG KOTAGTPOPES OTIG YEMPYIKEG eKpETAALEDOEL. Xproyomombnkay Beppokpactakd dedopévo 29
petemporoyikdv otafudv g EOvikng Metewpoloyknig Yanpeoiog, Tov Ymovpyeiov ['ewpyiog kot tov EAT.A. TIpocdopietor 1
YEDYPOOIKY| EKTACN, 1) XPOVIKY| €EEMEN KO T YOPUKTNPIOTIKA £VTOOTIG TOV PUVOUEVOD, KOt TEKUNPLOVOVTOL TPIO ETELGOII0 TAYETOV
010 ovykekpyévo ddotnua. Térog, digpeuvoldviol ol LETEMPOAOYIKES GUVONKEG TOV gVVONCAVY TN dNULOVPYIC TOL EKTETOUEVOL KO
woyvpov mayerov. H eEétaom tng ovykekpévng mepintoong mayetod eveAmiotel va cupufdiier oto kpicwo Bépa e ANymg
TPOMTTIKAOV PETPOV YO TNV OVIYETMOTION TOPOUOI®V KOTOOTACEMV 7oL TpoPAnuatiCovv GAOLG TOVG EUTAEKOUEVOLS LE TOV
aypotikd topéa Qopels.

(067) SPACE AND TIME EVOLUTION OF THE FROST EVENT DURING 7 - 9 APRIL 2003

E. CHATZI, S. DIMOUTSI, E. TSAGALIDIS, S. TZOUMAKI

Meteorological Applications Center, EL.G.A., Thessaloniki, Greece

ABSTRACT

The subject of this study is the frost event occurred in Greece from 7™ to 9™ of April 2003, causing great disaster on the agricultural
exploitations. The study was carried out with the use of temperature data from 29 meteorological stations of National Meteorological
Service, Agricultural Ministry and EL.G.A. The geographic extent, the time evolution and the intensity characteristics of the event are
determined, justifying three frost episodes in the specific period. Finally, the weather conditions favoring the formation of the
extended and intense frost event are investigated. The examination of the specific frost event is hoped to contribute to the critical issue
of the required preventive actions for the confrontation of similar situations that worry all the involved with the agriculture section
agencies.



(068) HIXEZH METAZY AKPAIQN ZYTKENTPQEEQN OZEIAION TOY AZQTOY (NO,) KAI
METEQPOAOTTKOQN LYNOHKOQN ETHN ATMOE®AIPA TOY AEKANOITEAIOY TQN AGHNQN

N. XATZHANASTATIOY"?, B. A. KATEOYAHS!
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IEPIAHYH

Yy mopodoa epyacio, avorvoviol kot eEetdlovtat to dedOUEVE TMV GVYKEVIPMOGEDY TV 0&edimv tov ald@tov (NO=NO+NO,)
OTNV AOTIKY ATLOCEULPO VTEPAV® TOV Agkavomediov tv AOnvav. Ta dedopéva antd TV GLYKEVIPOCE®V TV 0&e1dinv Tov aldTov
(NOy), petpmvtot amd to dikTvo TV ZTabpdv Tapakolobnong g modtrog Tov aépa Tov Agkavonediov, amd ) Atevbvvon EAP®
tov Ymovpyeiov Iepifdrroviog Xwpota&iog kot Anpociov ‘Epyav (YIIEXQAE). Zt cuvéyelo epeuvinkav ol EMTT®OGCELS TNG
LKPNG, HEONG KOl GUVOTTIKNG KAILOKOG LETEMPOAOYIKOV GuVONKOV €Ml TV akpainV (VYNADV) CLYKEVIPOGEDV TOV ATLOGOUPIKOV
o&edinv Tov aldTov oe LEPKES aoTikEG BEoelg Tov Agkavomediov. Ta dedopéva Tov ypnotponomdnkay 6t LeAéTn, cvviotavtol and
Kataypopés g meptddov 1985-2002. H avdivon kot m depedvnon TV amoteAeoUATOV, TPOoOIOPIoE THY TOYVTNTA KoL TNV
KatevBuvon Tov avépov, KoM Kot TNV ATUOGQAIPIKT THEST|, MG TIG TEPICCOTEPO GULAVTIKES LETEMPOAOYIKES TOPOULETPOVGS, YO TV
KaTavOnon NG CLUTEPLPOPAS TOV GLYKEVTPMGE®Y Tmv NOy, vrepdve g atpéceapas tav ABnvav. Awatvnddnke n Vmapén
nuepnowwv, efdopadiainv Kot emoyikdv peTofoldv 6Tl cvykevipmoelg Tov NOy. Téhog, M epyacia avt) dapotilel dyelg g
oToLSUIOTNTAG TOV POAOV OV MOV Ol TOTIKEG KALLOTOAOYIKEG KOl QLGIKOYEMYPUPIKEG CUVONKES, OTNV EUOAVICT] YEYOVOT®OV
VYNADV GUYKEVTIPDGEDY 0EEWDIMV TOL a{MTOV, TEPAV TV YEVIKOV GUVONKOV KopoD.

(068) THE RELATIONSHIP BETWEEN EXTREME NITROGEN OXIDES (NOy)
CONCENTRATIONS AND METEOROLOGICAL CONDITIONS IN ATHENS BASIN

N. HATZIANASTASSIOU"?, B. D. KATSOULIS'

!Laboratory of Meteorology, Physics Department, University of loannina
’Environmental Research Laboratory, Foundation for Research and Technology-Hellas

ABSTRACT

In the present study, Nitrogen Oxides (NO,=NO+NO,) concentrations measured in the Athens Basin urban area by a network of air-
quality measuring Stations (Directorate of Air Pollution, Ministry of Environment, Planning and Public Works) were analysed and
examined to estimate the typical concentration characteristics of these air-pollutants. Then, an attempt was carried out to investigate
the effects of micro-, meso-, and synoptic scale meteorological conditions on Nitrogen Oxides (NOy) extreme concentrations at some
urban sites into the Athens Basin. The daa used in the study were compiled from records for the period of years 1985-2002. The
analysis and the research identified wind speed, wind direction and atmospheric pressure, as the most important meteorological
parameters for understanding the behaviour of extreme and normal NO, concentrations over the Athens atmosphere. Daily, weakly
and seasonal variations of NO, concentrations were found. The work also, highlighted the importance of the role played by local
climatic and physicogeographical effects on episodic concentration events, beyond the general synoptic weather conditions.



(069) AIAKYMANZEIZ THE ENAO-ETHZIAZ ITOPEIAZ THE MIEZHE £TO BOPEIO
HMIZ®AIPIO KATA TH AIAPKEIA TOY 20°Y AIONA

H. E. X0Yx0z, A. MIIAPTZOKAX

Epyaotipio Metewpoloyiog, Tunuoa @voixng, Havemaoriuio loovvivov

IIEPIAHYH
2V gpyacio ovT LEAETMOVTOL Ol SIOKVUAVOELS TNG EVOO-ETNOLOG TOPELNG TNG ATLOCPALPIKNG TiEONS GTO POPELD MHGPAIPLO KATA T
Sidpketa tov 20°° awdva. Ta 1o oxond avtd, epapudletar n uébodoc e Apuovikig Avdlvong (Fourier Analysis) otnv gvdo-etfcia
nopeio ¢ mieong, yuo kKabe £€rog amd o 1901 émg 1o 2000, oe kabéva amd o 418 onueia mAéypatog tov Popeiov nuoeapiov. Xt
GULVEYELD, Y10 KAOE TAPALETPO TOV TPATOL APLOVIKOD OpoL (X-cuvicTdoa-Bi, y-cuvict®ca-A |, tAdtos-C,), epapudletor n péBodog
g Iapayovtuicig Avédivong (Factor Analysis) otic 418 ypovooeipés e Kat’ avtd tov 1pdmo, emruyyfvetol 1 avVIIKEWLEVIKN
OLOSOTOINGT TOV XPOVOSEPDV Kol 0 TPOGOOPIGUOS TEPLOYDV EVTOG TV omoiwv mapovotdlovv kown dtakduavon. H eneepyasio
TOV YPOVOGEPDV TOL Ypdvov peyiotov, Ty, yivetan pe dtapopetikd tpomo, enetdn to T Aopfdvel oxeddv OAeC TG TILES TOV OPLOVIKOD
dlokov (amd 1=lavovdprog éwg 12=Aekéupprog) pe omotérecpo o mivakag GLOYETIGEMY, TOL Ypnoilponoteiton oty Iapayovtikn
Avdloon, va puny givol agomiotog. o 1o Adyo avtd, ™G TEPLOYES KOWNG SLOKVUOVONG Yo TIG ¥povocelpég Tov T Bempovvrtar ot
TOUEG TV TTEPLOY DV TOL A pe ovtég Tov By kot to T voroyiletot and Ti¢ HEGES YOPIKES TILES TOV TAPAUETPOV AVTAV.
Ta anotelécpata deiyvouv 0Tt o1 418 ypovooelpés g kabe mapapétpov opadomotovviol o 20-30 Topdyovtes ot omoiotl EpunvedovY
Tavo omd to 85% g oAkng dtakdpovons. Ot o oNUAVTIKEG and TIG TePLoyEg mov opilovtat evtomifovtal TAv® oo TIG NIEPOVG Kot
TOVG WKEONVOVG, OOV 1] EVO0-ETNOL0 TOPELDL TNG TIEONS TOPOVGIALEL AMAT) KOUAVOT HE AMOTEAEGHLO TO TAGTOG TOV TPAOTOV OPLOVIKOD
opov, C;, oyeddV va 1600TOL LE TO MGV TOV EVOO-ETNGLOV EVPOVG TNG THEONC. AT TN UEAETN TOV YPOVOCEPADV TV TILAV ENIG00NG
v mapaydviov (factor scores), dStoumotdvovTol To e5NG: Tty Kevipikn Acia (meployn Moyyoliag) To TAGTOC TOL TPDOTOL OPHLOVIKOD
6pov Tapovctilel LEYIoTo amd To TEAN TG dekoetiog Tov *50 €mg ta TéAn g dekaetiog Tov 70 kot eAdytoto nepl to 1940. T v
gpunveia tov akpotdtov avtdv egetaleTor €OKOTEPA 1| EVOO-ETHCLO TOPelol TNG THEONG OTNV TEPLOYN| YO TS GLYKEKPUEVES
ePlddovs Kot dtamiotdverar 6t Ty mepiodo HEYIOTOV TAATOVS, Ol YEWEPVES TILES TTieong mapovotdlovtal VYNAOTEPES TOL LEGOV
opov ¢ ekartovtaetiog Katd 2-3hPa, evd ot Bepvég mapovoidlovtar yaunidtepes katd 1-2hPa. Tnv mepiodo tov ehdyiotov TAdToLG,
1N dlopopomoinon opeidetar pdvo ot yeepvn mepiodo dtav ot TG TG mieong epeovifovral KpOTEPES TG HEGTG TIUNAG Kot 1-
2hPa. v meproyn g Zinplog kot yo pa dexoetio wepi to 1920, to TAGTOG TOV TPMTOV APLOVIKOD ERPOVILEL TIUEG LUKPOTEPEG TOV
pécov O6pov. Amd v e&€toom Tng evO0-£TNOLNG TOPEING TG TEOTG KOTO TNV TEPIOSO QLTI TPOKVMTEL OTL TO YEWWMDVA 1 TWEG TNG
mieong eivan pkpoTepeg TG pHéong Tipng katd 1-2 hPa evéd to xadokaipt peyodvtepeg kotd 2hPa wepimov. AAAN meployn otnv omoia
TapaTnPovVTOL 0EIOA0YEG SLOKVUAVOELG gival 1) TEPLOYN TOL APKTIKOD QKeAvoD, OTOL KOTA TN SLIPKELN TOV OEKAETIOV Tov “20 Kot
7oV ’30 01 HKpEG TIWES TOV TAGTOVG TOV TPATOL APLOVIKOD Opov, C;, 0PeiAovTaL GTIS VYNAOTEPES TILEG EAOYIOTOV GTNV EVO0-ETHGLN
nopeia g mieong Katd 1-2hPa. Tnv apéowg endpevn dekaetia, 1940-50, onpeidvovtat yoaunAotepes amd 10 HEGo Opo TILEG TTieomg
Katd 1o eAdytoto (Kodokaipt) Kot VYNAGTEPEG OO TO HEGO OPO KOTA TO HEYIOTO (YEWMVOC) M amotédespa avEnuéves Tég Cy.
Téhoc, otov Epnvikd Qkeavd, oe meployn mov déyetor emdPAcES Amd TOV VRLOTPOTIKO OVIIKVKAGVA Tov Etpnvikod kot and to
Aleo01E10 GUOTNHO YOUNADY TECEMV, Ol Wtaitepa vyNAES Tég tov C; katd ) dekaetion 1977-86, paivetar va opeilovtot oTig
HKPOTEPEG TILES TOV ELAYIGTOV (YEWDVOC) TNG EVO0-ETNGLOG TTOopEiag Tng mieons Katd 4-5hPa.
Ocov apopd 6to Xpdvo HEYIGTOV TOL TPAOTOL aPUOVIKOD Opov, Ty, eniong dlomicTOVETAL OTL VITAPYOVY TEPLOYEG OTTOV OTN SLAPKELN
0V 20°° audvo Topatnpovvtol aloonueionteg petaporéc. v Popeto Kiva, mapadetyporog xaptv, omd Tig apyEg Tov aidva Kot yio
50 tovAdyotov étn, to T; AapPaverl Tég evedg Tov TpdTOL dekamevOnuépov tov lavovapiov, Evd KOTA TN OEVTEPT TEVINKOVTIOETIO
mapatnpeitar pio otadokn petaforn kot o tedevtaio 10 €t otabepomoteital o TIHES EVIOC TOV SEVTEPOV dEKOTEVONUEPOL TOV
Aekepfpiov. Emedn] n meployn eivar NIEPOTIK KOl O TPDTOG OPHOVIKOG EPUNVEVEL TAV® amd 85% Tng oAkng Slakduavens, M
HeTafoAn OLT VTOSEIKVOEL L0 YPOVIKY LETATOMION TOL HEYIOTOL TNG TiEong KoTd Hiod piva mepimov. MetaPoréc oto T
TOPATPOVVTOL KOl 0TIV TTEpLoyn TS Mecoyeiov kat g fopeiov AQpikng, O1UTEPMG KATA TNV TEAELTALN TPLUKOVTAETIO, OAAG OVTEG
dgv umopovv va. cuvdefovv eVBEMG e TO KVPLO PEYIGTO TG EVOO-ETNOLOG TOPELNG TNG TTEGNG POV GTNV TTEPLOYN| 1 TOPEia TG deV
etvat amin.



(069) VARIABILITY OF THE INTRA-ANNUAL OSCILLATION OF PRESSURE OVER THE
NORTHERN HEMISPHERE DURING THE 20™ CENTURY

E. E. HOUSSOS, A. BARTZOKAS

Laboratory of Meteorology, Department of Physics, University of loannina, Greece

ABSTRACT
In this work, the long-term variability of the intra-annual atmospheric pressure oscillation is studied over the northern hemisphere,
during the 20™ century. For this reason, Harmonic (Fourier) Analysis is applied on the intra-annual variation of pressure for every
year from 1901 to 2000 at each one of the 418 grid points of the northern hemisphere. Then, for every parameter of the 1st harmonic
term (x-component-B, y-component-A, amplitude-C,), Factor Analysis is applied on its 418 time series. In this way, on the one hand
the time series are grouped objectively and on the other the definition of areas, inside which they present a common variability, is
achieved. The time series of the time of maximum, T}, are processed in a different way because, as T| obtains values all around the
harmonic dial (from 1=January to 12=December), the correlation matrix, which is used in Factor Analysis, is not reliable. For this
reason, as covariability areas for T, are considered the intersections of the areas of A and B;. Then, T, is calculated from the average
spatial values of these parameters.
The results show that the 418 time series of each parameter are grouped in 20-30 factors, which explain more than 85% of the total
variance. The most important of the areas defined are located over the continents and the oceans, where the intra-annual pressure
oscillation presents one maximum and one minimum and thus the amplitude of the first harmonic term, C;, almost equals half of the
intra-annual pressure range. The study of the factor scores time series reveals the following: In central Asia (Mongolia) the amplitude
of the first harmonic presents maximum values from late 50s to late 70s and a minimum around 1940. For the explanation of these
extreme values the intra-annual variation of pressure at Mongolia is examined for the specific time periods and it is found that: during
the period of maximum amplitude, the winter pressure values appear higher than the 100 year average by 2-3hPa and the summer
pressure values appear lower by 1-2 hPa. During the period of minimum amplitude, the differentiation is due to winter only, when
pressure values appear lower than the average by 1-2hPa. In Siberia, and for a 10-year period around 1920, the amplitude of the first
harmonic presents values lower than the average. The examination of the intra-annual pressure oscillation during this period, shows
that, in winter, pressure values are 1-2hPa lower than the average and in summer they are approximately 2hPa higher. Another area,
where significant fluctuations are observed, is the Arctic Ocean where during 20s and 30s, the small values of C,, are due to the
higher minimum values in the intra-annual pressure oscillation by 1-2hPa. In the next decade, 1940-50, lower than average pressure
values are recorded during summer (minimum) and higher than average during winter (maximum), which leads to high C; values.
Finally, in the Pacific Ocean, in an area affected by the subtropical anticyclone and the Aleutian low pressure system, the particularly
high values of C; during the decade 1977-86, can be attributed to the very low winter values (minimum); 4-5hPa below normal.
Concerning the time of maximum of the first harmonic, T}, it is found that there are areas where significant changes are recorded
during the 20™ century. For example, in northern China, from the beginning of the century and for at least 50 years, T, obtains values
within the first fortnight of January, while after that a gradual change is observed and in the last decade it is stabilized in the second
fortnight of December. Since the area is continental and the first harmonic explains more than 85% of the total variance, this change
indicates a time shift of the pressure maximum of about half a month. Changes in T, are also observed over the Mediterranean and
North Africa, especially during the last 30 years, but these changes cannot be directly connected to the primary maximum of the intra-
annual variation of pressure inasmuch as the intra-annual pressure oscillation in this area does not present one maximum and one
minimum only.
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(071) E=APTHZH TON UV KAI PAR ®AZMATIKON IIEPIOXQN ME TO OITIKO ITAXOXL
TQN AEPOAYMATON

=. I0ANNOY!, K. I1. IAKOQBIAHE', @. X. TYMBIOZ""%, A. ASHMAKOIIOYAOZ'

"Epyactipio Metewpoloyiog, Touéac Epapuoydv @voixic, Iavemotiuio AOpvey
Metewpoloyikny Yrnpeoio, Aevkwaio, Konpog

IEPIAHYH

XPpNOUYOTOIOVTOG LETPNOEIS PAGLOTIKNAG KOTAVOUNG TG NAaKNG aktivoPfoiioag mov EAedncay katd ) didpkela d1eBvoig mepdpotog
omv ABMva, N €£4pTNOoTN TOV GLVIGTOGHOV TG NAaKNG akTvoPforiag, vaepiddovg (UV-B kot UV-A) Kot poTOcLVOETIKA gvePyoD
(PAR) and 10 onttikd mayog TV agpoivpdtav (AOD), diepguvital oty Topodoa peAé. Ta pacpatikd dedopéva avaAbonKay yia
S1EPEHVION OTATICTIKOV YOPOUKTNPIOTIKOV TOV GLVIGTOONOV TNG NAMOKNAG oKTvoPoAiog, oAk — didyvtn — Guecn, o€ oyéon Ue TO
ontikd mayog TV ogpoivpdtev. Ta omoteléopoto TG aviivong ovthig €3eEav OTL Ol GUVIOTAOGES TNG MAKNAG OKTVOROAlNG
e&apTOVTOL ONHOVTIKE amd To OTIKO TTAY0G TV agpoivpdTev. Meyaidtepn eEdptnon and 10 AOD mapovoidlovv n UV-B kot PAR
ot @acpotiky] {dvn Tov gpubpov (600-700 nm). Télog, M epoproy evog amlold pabnuatikod LOVIELOV GTHV TPOGOUOIMGoT TOV
TEWPOALOTIKOV LETPNOE®V PoNBNoe otV mePALTEP® HlEPEHVNON TOV EMTTMOCEDY KOl AAA®V TOPOUETPOV OTLG VIO £EETACT) PUCUATIKEG
GLVIGTMGES TNG NAKNG aKTVOBOAL0S.

(071) DEPENDENCE OF UV AND PAR SPECTRAL BANDS ON AEROSOL OPTICAL DEPTH

X. IOANNOU', C. P. JACOVIDES!, F. S. TYMvI0s"?, D. ASIMAKOPOULOS'

"Laboratory of Meteorology, Division of Applied Physics, University of Athens
’Meteorological Service, Nicosia, Cyprus

ABSTRACT

Using spectroradiometric measurements obtained in Athens during a field experiment the UV and PAR solar irradiances dependence on
aerosol optical depth (AOD), has been determined for cloudless conditions. The spectral measurements have been analyzed to
investigate statistical features in solar components such as global, diffuse and direct ultraviolet (UV) and photosynthetically active
radiation (PAR) along with their dependence on AOD. It is found that all solar irradiance components depend considerably on the AOD
magnitude. Most pronounced dependence on AOD, have shown UV-B and PAR (in the near infrared part, i.e. 600 — 700 nm). Finally,
the applicability of a simple spectral model to fitting experimental spectral data, it is shown to contribute significantly in a more detailed
solar spectral distribution of in the UV and PAR wavebands.



(072) MEAETH THZ ENOXIKHE AIAKYMANZHE TQN HPQTOTENQN PYIIQN (SO, CO,
NO,) ETHN A@HNA ME BAZH THN ANAAYEH FOURIER

I1. A. KAAAMITOKAS!, T1. NAaxzTOS?, X. K. PENANHE!

1Kévrpo Epedvne Dvaixng e Atuoopaipog kou Kliuaroioyiog, Axoonuio ABnvaov
’Epyactipio Kluozoloyioc kar Atuocpaipicod Hepifllovrog, Iavemotiuo AOqvev

IIEPIAHYH

e aut) TV epyacio egetdletan 1 emOYIK SLOKOUAVOT TOV TP®TOYEVDY puTtev (SO,, CO, NOy) oty ABnva yo v mepiodo 1987-
1996 ywo €&n otabpovg tov diktvov petpioemv tov YIIEXQAE. Ot GuykevIpdoElg TV TPOTOYEVOV pOTMOV GTOVS TEPLPEPELOKOVS
otofpovg givarl 3-4 @opéc yauniotepeg amd ovTég oTovV KeVIpKo oTafpd g Iatnoimv kot yio 6Aovg Tovg TpmToyevels pOTOLG
TOPATPELTAL L0 EXOYIKT SLOKVUOVOT) He EAAYLOTO TO KoAokaipt kot péyioto o xedva. Epappootke avdivon Fourier otig péceg
pnviaieg tipéc. H emoykn StokOUOVOT) TOV CUYKEVIPOCEMV TOV TPMOTOYEVOV PUTOV TEPLYPAPETOL LKOVOTOMTIKA 0md povo 600
OPLLOVIKEG CLVICTMCEG, 01 omoieg eEnyodv mepimov to 80-95% tng cvvorkng petafintdémtoc. H mpd appovikn cvvictdoo eEnyel
ePlocdtePo amd 10 50% g ovvoAkng petafAntdmros yio to SO,, kot oyeddv meprocdtepo and 75% yu ta CO ko NO,. H
debtepn appovikh cuviectdca e&nyet mepi to 20% g petapfintotnrag yio 1o SO,, kot mepi T0 10% yia ta CO kot NOy. [Mapatnpeiton
eMiong OTL amd TOVG KEVIPIKOVG TPOG TOVE TEPLPEPEIKOVS 0TAOUOVG TO TAATOS TOL TPAOTOV OPLOVIKOD pikpaivel ek Yo To SO,
Io mv epunveio TOV TOPATNPOVUEV®OV OUOIOTATOV Kol SL0QOPDY TTOL TTEPLYPAPOVTOL amd TIg cuvictd®oeg Fourier mpoteivovtol
mlavéc e&nynoelg omplOUeVEG OTOL YOPOUKTNPIOTIKG EKTOUTDV KABe pOTOL KOODG Kol OTIC UETE®POAOYIKEG CLVONKEG OV
EMKPATOVV KGOE ETOYN TOL £TOVG.

(072) STUDY OF THE SEASONAL VARIATION CYCLE OF PRIMARY POLLUTANTS (SO,,
CO, NO,) IN ATHENS BASED ON FOURIER ANALYSIS

P. D. KALABOKAS', P. NASTOS?, C. C. REPAPIS'

'Research Center for Atmospheric Physics and Climatology, Academy of Athens, Greece
’Laboratory of Climatology and Atmospheric Environment, University of Athens, Greece

ABSTRACT

In this paper the seasonal variation cycle of the basic primary pollutants (SO,, CO, NOy) in Athens, Greece, is examined for the 10-
year period 1987-1996 for six stations of the local air pollution network. The primary pollutant concentrations at the peripheral
stations are 3-4 times lower than those at the central station of Patission and for all primary pollutants a seasonal variation with
minimum in summer and maximum in winter is observed. Fourier Analysis is applied to the mean monthly pollutant concentrations.
The seasonal variation of the primary pollutant concentrations is well described by only two harmonic components, which explain
about the 80-95% of the total variance. The first harmonic component explains more than 50% of the total variance for the SO,, and
almost more than 75% for the CO and NO,. The second harmonic component explains about 20% of the variance for the SO, and
about 10 % of the variance for the CO and NO. It is also observed that moving from the central polluted stations towards the
peripheral stations, the amplitude of the first component becomes smaller, especially for SO,. In order to interpret the observed
similarities and differences described by the Fourier components, possible explanations are advanced based on the emission
characteristics of each pollutant and also considering the meteorological conditions prevailing in each season.



(073) XAPAKTHPIZTIKA TOY EMI®ANEIAKOY MH AZTIKOY OZONTOX ETHN
KENTPIKH EAAAAA

I1. A. KAAAMITOKAE, X. K. PEIIATIHE
Kévrpo Epeuvng ®uoikng tne Atuoopaipac kai KAiuaroAoyiag, Akadnuia ABnvwv

IEPIAHYH

[Ipdopateg peréteg deiyvouv 0Tt Tal emimeda Tov PN aotikob 6lovtog otnv EALGSa elvat yevikd vymAd 6tav cuykpivovot
pe ta avtiototya otn Bopewo Evpann. Eniong 1 meproyn e NA Evpdmng meprapfovopévng kot e EAAGS0G dev mapakorovdeitat
KOVOTTOMTIKG 0G0V 0popd To 6oV oe oyéomn pe v Kevrpikn kot Bopeio Evponn. T va éxovpe v kaAddtepn dvvath iova g
KMUOTOAOYIOG TOV [N 00TIKOD EMPAVELKOD 6{ovTog otV Tteptoyn mov va otnpiletor o€ dtabéoyio dedopEva cVVEXOVG KATAYPAPTS
pokpdg dwapkeiag, 1 dekoetng kataypaen petpnoewv (1987-1996) tov mepipepelokod otabpod TV Aociov kot Tov 6Tabpol
aotikod vrofabpov g IN'ewnovikng pali pe ta 4-et1 (1996-1999) dedopéva tov otabpov e Aldptov (100 km BA g Abnvag),
avoAdovTol 6€ LT TNV gpyocia. Q¢ petpnoelg un aotikov o6fovtog ota Atdoia kot T [ewmovikny OBswpovviar exeiveg mov
EMTLYYAVOVTOL OTOY 0 oTOBNOG dev emnpedletan and v TOAN (woyvpoi Pdpetot-Popeioavatorkol dvepot). EEetalovtor kuping ta
YOPOKTNPIOTIKA TNG SokOpaveng tov petopeonufpvav emmédwv 6fovtog (12:00-18:00), dnmov vrdpyet n KOAOTEPT KOTOKOPLON
avapEn Kot ouTEG ol UETPNOES Bempovvial AVTITPOCOTELTIKEG NG evupuTepng mepoyns. Kot otovg 3 otobpovg vmdpyet
YOPAKTIPIOTIKY ETOYIKY SLUKDUOVOT) TOV GUYKEVIPOGEDY [T AOTIKOD 6L0VTOG pE péceq petapeonuBpivéc Tipég mepl ta 120 pg/m’
xatd tov lovAo-Adyovoto, 10 onoio vrodnAdvel VynMAég Bepvég Tyég oe OAN v mepoyn. Ot Bepvég petapeonuPpvég Tiég
ovoyetiovtal ToAD KoAd HETOED TOV TPUOV 6TaOU®OV, TO OTOi0 VIOONAMVEL YOPIKT OUOOYEVELD OTNV TEPLOYN CAAGL KOl XPOVIKY|
opotloyévela, 610t Katd t dudpketo Tv 13 gtdv 1987-1999, ta Oegpva petapeonuPpva enineda tov pun actikod 6{ovtog mapépevay
otafepd yopm amd v T tov 120 pg/m’.

(073) RURAL SURFACE OZONE CHARACTERISTICS IN CENTRAL GREECE

P. D. KALABOKAS, C. C. REPAPIS

Research Center for Atmospheric Physics and Climatology, Academy of Athens, Greece

ABSTRACT

Recent studies show that surface ozone levels at rural sites in Greece are generally high when compared with rural ozone
measurements at northern European sites. The area of SE Europe, including Greece, is not very well monitored regarding rural ozone
in comparison to central and northern Europe. In order to have the best possible picture of the rural surface ozone climatology in the
area, based on the available data-sets of long-term continuous monitoring stations, the 10-year measurement records (1987-1996) of
the Athens peripheral station of Liossia, (12 km N of the city center) and the urban background station of Geoponiki (3 km W) as well
as the 4-year record (1996-1999) of the rural station of Aliartos (100 km NW of Athens), are analyzed in this paper. The data for
Liossia and Geoponiki stations are screened for cases of strong airflow from rural areas (N-NE winds stronger than 5 m/s). The
variation characteristics of the average rural ozone afternoon levels (12:00 — 18:00), with the best vertical atmospheric mixing, are
mainly examined since these measurements are expected to be representative of the broader area. In all three stations there is a
characteristic seasonal variation of rural ozone concentrations with average summer afternoon values at about 120 pg/m’ in July-
August, indicating that high summer values are observed all over the area. The rural summer afternoon ozone values are very well
correlated between the three stations, implying spatial homogeneity all over the area but also temporal homogeneity, since during the
13-year period 1987-1999 the rural afternoon ozone levels remained almost constant at 120 pg/m”.



(074) EKTIMHZH TON XAPAKTHPIZTIKQN THZ ZHPAZIAE LTON EAAHNIKO XQPO, ME
TH XPHEH HMEPHEION TIMOQN BPOXOIITQEHE

N. KAAAMAPAE', X. MIXAAOIIOYAOY

'EOvii Metewpoloyixii Yanpeoia, Abivo
*Touéac Pooixiic Epopuoydv, Havemotiuio AGvadv

IEPIAHYH
Yy epyooio ovt e€etaletan o véa pébodog g dpudmrag ko duapkelog g Enpaciag (Hi-Ryong,1999), ypnoylomoidvtag
nuepnoteg TWég vyovg Ppoyxdmtwong. H péBodog epappoletor ypnoyomoldvtag 6edopéve amd Jpopovg LETEMPOLOYIKOVG
ot100o0g Tov EAANvViKoY ydpov, omdte Kot vToloyileTarl pio GEPE SEIKTOV OMAPUITTOV Y0 TOV YOPAKTNPA TNG ENPACIog OTIg
meployég avtés. Me Baom To TPOKOTTOVTO TOTEAEGLLATO EMICTLLOIVOVTOL TO. TAEOVEKTIOTO KoL LELOVEKTILATA TNG HeBAdOVL avThg.
Emiong akolovBel otatiotikn avdivon Ttov amoteAeoudtov, KoOMG Kol OUadomoinon TEPoYdV pHe ToPOUOL YOPAKTNPLOTIKA
Enpactiog pe v péBodo Cluster analysis.

(074) ESTIMATION OF THE FEATURES OF DROUGHT IN GREECE, USING DAILY
PRECIPITATION HEIGHT VALUES

N. KALAMARAS', H. MICHALOPOULOU?

"Hellenic National Meteorological Service, Athens
’Division of Applied Physics, University of Athens

ABSTRACT
In this study, a new method of estimating drought severity and duration is examined (Hi-Ryong, 1999) using daily precipitation height
values. This method is applied using data from different sites of the Greek area and then a series of indices is calculated which is
necessary for determining the features of drought at these sites. Based on finding results the pros and cons of that method are
highlighted. Furthermore, a statistical analysis is applied in the results followed by the clustering of those sites which have similar
drought features, using cluster analysis method.



(075) ATAXYNOPIAKH ATMOX®AIPIKH PYITANXH XTON EAAAAIKO XQPO OIKONOMIKO-
MOAITIKEX XYNEIIEIEX ENOX ITIEPIBAAAONTIKOY ITPOBAHMATOX

I. K. KAAAEAAHS!, K. XAABATZHE!, T'. SIIYPOIIOYAOS', A. TTAAIATZOS?

'Epy. Hmwv Moppdv Evépyeiac & Ipootacioc Hepifdtiovios, TEI Ieipoud
“Teviké Tunua MaBnpotixcyv, TEI Meipaid:

IIEPIAHYH
Ta televtaio ewooméve ypovia 1 EAAnvikr oucovopia epgavilel a&iohoyovg puBpovg avamtoéng, ot onoiot oTtdc0 GuVOdELOVTL OO
TOPAAINAN avENOoT TG OTHOCROLPIKNG POTTOVOTG. X€ L0, OAOKANPOUEVT] TTPOCTAOEI GUGYETIONG TNG TOPAYOUEVTS PUTTAVONG LE TOV
OVTIOTOLYO OKOVOUIKO TOpER OV TNV TPOKOAEl dev givar dvvatdv va ayvonbel n cvvelcpopd ¢ dtacuvoplokng pvmavons. To
TPOPANLO eMLTEIVETOL OO TN YEWYPAPIKY Kot KALATOAOYIKY 00T TG YDA LG, 1) 000 EVPLGKOUEVT] GTO VOTLOOVATOAMKO AKPO TNG
Evponng ko mepiotoylopevn amnd tayémg oavamtuoodpeve kpdtn mopovcldlel Wdiaitepo guvoikég mpobimofécels yo a&idoloyn
SGVVOPLOKT| HETAPOPE pOTAVOTS. XT0 onpeio owtd Ba mpémet vo emonpoavOel To S1eBVEG EVOLOPEPOV Y10 EUTEPIGTOTOUEVT LEAETT TOV
TPOPALOTOC, TO OTOI0 001YNOE GE GEPA EPELNTIKAOV TPMTOPOLAIDYV, cupumepthafavorévo kot Tov mpoypdppatog EMEP. Apywka n
éupoon 600nke otV Kataypaer Tov eKTopndv dto&ewiov tov Oeiov, evd ot cuvéyeta avayvopicOnke Kot o kaoploTikds pOAOS TV
evoemv tov aldtov. [Ipdogata otig epeuvnTiKég dpacTNPOTTEG GLUTEPIAMPONGaY Kot dAla aépla Ommg To emipavelonkd 6lov. H
Tapovoa epyocio, aglomotel pakpoypOVio 6TOoLXEIR TOV aPOPOVY TO €BVIKO 1G0LVYI0 SLOCLVOPLUKNG POTTOVONG LE YEITOVIKEG YDPES. LTO
maiclo ot diepevvatal g PABog 1 SPOVIKT GUVEIGPOPE TG SLOGLVOPLUKNG POTOVGNG GTO €YXMPLO 160L0YI0 0PIV PLTAVIMV.
Téhog, Wwitepn mpocoyr| divetal GTIV AVEALGT TOV OUKOVOLUK®Y, TOAMTIKOV Kol KOW®OVIKOV EMITTIOCEDY TOL TOADTAOKOL OVTOV

TpoPAnHaToC.

(075) TRANSBOUNDARY AIR POLLUTION IN GREECE ECONOMIC AND POLITICAL
ASPECTS

J. K. KALDELLIS', K. CHALVATZIS', G. SPYROPOULOS', A. PALIATSOS®

"Lab of Soft Energy Applications & Environmental Protection, TEI of Piraeus
General Department of Mathematics, TEI of Piraeus

ABSTRACT

During the last twenty-five years the Greek economy has been presenting a considerable development rate unfortunately accompanied
by significant rise in the level of air pollution. In an attempt to evaluate the contribution of local economy activities on the increased
air pollutants production encountered, one cannot disregard the responsibility of the transboundary transport of remarkable quantities
of flue gases. On top of this, the geographical position of the country -located in the SE of Europe in the middle of several rapidly
developing countries- constitutes the appropriate framework for important transboundary air pollution (TAP) exchange. Moreover,
national and international concern about TAP led to the establishment of several research activities, like the European Monitoring and
Evaluation Programme (EMEP). At first emphasis was set on sulphur dioxide, but subsequently the significant contribution from
nitrogen species was recognized. Recently, other flue gases, like the surface ozone concentration, are also included. The present work
is based on long-term data concerning the TAP balance between Greece and its neighbours in the course of time. In this context, the
contribution of imported and exported air pollutants quantities on the country's air pollution balance is examined in detail. Special
attention is also focused on investigating the economic, political and social aspects of this rather complex situation.



(076) EMAPAZH MIKPOKAIMATOZ ETHN ENEPTEIAKH TAPATQI'H EYTXPONQN
AIOAIKON TTAPKON

I. K. KAAAEAAHS, K. KABBAAIAS, I'. KOPMIAKHE, A. BAAXOY

Epy. Hrmiwv Moppawv Evépyeiog & Ilpootaciag llepiforiovrog, Tunuo Myyavolioyiag, TEI Ieipoio

IIEPIAHYH

H owoAwkn) evépyela amotedel TAEOV O OPLUN TEYVOAOYIO NAEKTPOTOPAYWYNG, OEOOUEVOL OTL Katd TN dtdpKela Tov 2003 1 GLVOAIKN
EYKATESTNUEVT] AOAIKT 1oY0G 6Tov Evpondikd yopo Eemépace ta 20000MW. 'Eva amd 1o mpofAnpato mov tpdopate eVESKNYAV
oTNV €YYMPL ayopd etval 0 TpOTOG a&OTIGTOV TPOGOHOPIGLOD TNG OTLYLLAING TOPAY®YNG TOV EV AELTOVPYIN AOAIKMV TEPK®V. ZTOV
Topén anTO 1M HEXPL TOPO £PEVLVO EMIKEVIPMOVETOL GTOV OKPBN LROAOYISUO NG ToXOTNTOS TOL avELOVL. Q0TOG0, COLE®VO LE
LOKPOYXPOVIEG LETPNCELS €V AELTOLPYIDL EUTOPIKAOV EYKATACTACEW®YV, KOTOYPAPETOL ONUAVTIKY OTOKAION HETOED TNG EMONUOG
QVOLEVOUEVIC KOl TNG TEAIKMG VAOTOoVpeVNS mapaymyns. H oamdkiion avt) amodideton wvpiog ot Stagpopomoinon tmv
TEPPOALOVTIIKOV CLVONK®OV otV TEPLOYN TG eykatdotaons, dniadn otig tomkég Tég e Oeppokpacioc, e mieong kot g
VYpooiog TG ATHOGPUPAS. ZTO TANIC AVTA 1| TOPOVGO EPYOCIO EMKEVIPOVETAL GTH dlepehiviion TG ENLOPAONS TOV VPIOTAUEVDV
LETEOPOAOYIKAOV GUVONK®OV -LUKPOKAILO, NG TEPLOYNG- OTNV EVEPYEWNKY TOPAY®OYN] GUYXPOVOV EUTOPIKAOV EYKATOUGTAGEDV.
Emmpocbet épeuva mopovctdletal ovo@opikd HE TIS EMMTOCELS OKPOI®V UETEMPOAOYIKDOV GCLVONK®V OT0 AELTOLPYIKE
YOPOKTIPIOTIKA TOV OO0AKGOV cvotudtov. To eoydpeva amotedéopata, 1060 PACEL TEWPOUUATIKOV 0G0 Kol Pacel Be@pnTikdv
OVOADCE®MV EMONUAIVOLY TN BapOTNTO TNG PEOAGTIKNG EKTIUNONG TOV TUPOUETPOV TOV HKPOKALATOS LG TEPLOYNG OTOV AEIOTIGTO
TPOGOIOPIGHO TNG EVEPYELNKNG TAPAYMOYNG LG OLOAIKNG EYKOTAGTOONG. TNV avTifet mepintoon, omokAicelg £og kot 20% amd v
avOLEVOLEV EVEPYELOKT Tapay®YN eivar TOavES, BEToviag oe apeoPrtnon Tig Tpéxovces Hefddovg TPOGIOPIGLOL TG EVEPYELOKNG
AmOO0GTG AOAIKMV TAPK®OV KOl TOVG OPOLS TOANGNG TNG TOPAYOLEVIG EVEPYELOG OO TOVG WOLOKTIATES TV OLOAK®V GTAOUOV GTOVG
OLXEIPLOTES TOV TOMIKMV NAEKTPIKMV SIKTOMV.

(076) THE IMPACT OF LOCAL AMBIENT CONDITIONS ON THE ENERGY PRODUCTION
OF CONTEMPORARY WIND POWER STATION

J. K. KALDELLIS, K. A. KAVADIAS, G. KORBAKIS, D. S. VLACHOU

Lab of Soft Energy Applications & Environmental Protection, TEI of Piraeus

ABSTRACT

Wind energy is a mature electricity production technology, since during 2003 the total wind capacity in Europe has exceeded the
20000MW. One of the main problems recently encountered in the local market is the reliable estimation of the instantaneous wind
power output of existing wind parks. Up to now, research was focused primarily on the correct prediction of wind speed values.
However, according to long-term measurements concerning several operating commercial installations, remarkable deviation may be
observed between the officially forecasted and the finally realized wind energy production due to the local environment conditions
(i.e. local temperature, pressure and humidity values). In this context, the present work is devoted on investigating the influence of
existing ambient conditions on the energy production of contemporary wind energy stations. Additional research is also made on
estimating the impact of extreme weather situations on the operational characteristics of wind power installations. The results
obtained from both experimental and theoretical analysis underline the importance of realistic ambient conditions prediction during
the energy yield calculation of commercial wind parks. In the opposite case, deviation up to 20% from the expected wind energy
production may appear, strongly questioning the existing wind energy prediction methods and the corresponding power purchase
agreement terms undersigned between the wind parks owners and the local electricity utilities.



(077) 1 =YMBOAH TOY ENEPTEIAKOY TOMEA ETHN EFXQPIA TAPATQIH OZEIAIQN
TOY AZQTOY

L. K. KAAAEAAHE!, T. ZYPONIOYAOS' K. XAABATZHE, I'. BAAXOS?

"Epy. Hmov Moppdv Evépysiac & Ipootasiac Hepifilloviog, TEI Hepaid:
’Epy. Myyovév Eowtepiciic Kavons, TEI Heipaid

IEPIAHYH

O Kx0Bop1oTIKOG pOrOG NG evépYelag oTlg avOpamives dpactnpldmreg elvar TAEov TANP®G amodeKTds. ATvXMdG, 1 dtadikocio
gvepyelokng mopaymyns Oempeitor vmevBovn yo cofapr ATUOGEOIPIKY] PUTOVON ETMMALOV TOV YPNUOTOOIKOVOULKOD Kot
HLOKPOOIKOVOHIKOD KOGTOVG. XOp@ovae He ta emionuo otoryeia, N EAAnvikn owovopio egaptdtor oyeddv amokAeloTiKG omd TO
ovppatid kavoa, dNAad amd eyydPo YounAng todtntag Ayvitn Kot gioayopevo netpéhato. Ipdoceata téhog viomo|Onke pio
afodoyn Oteicdvon €GaYOUEVOD QUGIKOD agpiov oty eyydplo evepyelokn oyopd. H mopovoa epyacio mapovoidler €va
OAOKANPOUEVO VTOAOYIGTIKO HOVTELO Y10 TOV TPOGOOPIopd TV mopoyopevov o&ediov tov aldtov, TPOEPYOUEVOV OTO TIG
EVEPYEIOKEG OPOUOTNPLOTNTEG NG EYXOPLG owkovopiag, AauPavovtag va’ Oy Ty mopoyoyq oéplov PUTOVIGOV OvE TOpéd
OLKOVOWIKNG  OpacTnplOTnTag. XVVET®MC, YPNOULOTOIOVIOG TO TPOTEWVOUEVO HOVTEAO &ival Suvatdg o TPocdloptopds g
pecompofecung e£EMENG NG Tapay®mYNG EVOGE®V TOv 0{OTOV EVEPYELNKNG TPOEAELONG, GUUPMOVO LE TPOKOOOPIGUEVO TUTIKA
oEVAPLO OIKOVOUIKNG €EEMENG TG eyydplag otkovopiag. H mpotewvdpevn pebodoroyio Aapfdver v’ dyv oyl poévo ta dabéciua
10TOPIKA oToly el OAAG Kol TNV €MdpacT TV TPOSUYPOPOUEVOV EVEPYELNKADV CEVOPI®MV, GUVOSEVOUEV®V LE TNV OVTIIGTOUM
mBavotnta viomoinong tev. EmumAéov, €dun pépyva Aopfdvetar dote vo cupmepineBodv ot emOPACES TV TEXVOLOYIKOV
e&eMEemv Kol TOV OKOVOLMV KMUOKOS Yo KaBe Topéa NG €ydplog okovouiog. Xuvoyiloviag, T0 TPOTEWVOUEVO VTOAOYLIOTIKO
TAaiol0 TaPEYEL TO GUVOAO TOV OTOLTOVUEVOV TANPOPOPLOV -CTAOMGUEVOV GTOTIOTIKA- OoTE va Tpocdloptobel N enidpaon tov
o&ewdinv Tov aldToL OTIC EMEPYOLEVES EVEPYELOKES EMAOYEG TG XDPOG.

(077) ESTIMATING THE ENERGY RELATED NITROGEN OXIDES PRODUCTION IN
GREECE, FOR THE NEXT DECADE

J. K. KALDELLIS', G. SPYROPOULOS', K. CHALVATZIS', G. VLACHOS®

"Lab of Soft Energy Applications & Environmental Protection, TEI of Piraeus
’Lab. of Internal Combustion Engines, TEI of Piraeus

ABSTRACT

Energy has a dominant role in almost all human activities. Unfortunately, the energy production process is found responsible for
severe air pollution, beyond the monetary and macroeconomic cost. According to several official studies, Greek economy is almost
exclusively based on fossil fuel, i.e. locally extracted low-quality lignite and imported crude oil. Recently a remarkable imported
natural gas penetration is realized in the local energy market. Considering, therefore, the air pollutants production per economic sector
and fuel used, the proposed work presents an integrated numerical model, able to estimate the nitrogen oxides quantities resulting
from the various energy resources utilized. Thus, by using the proposed model, one may estimate on a medium-term time horizon the
evolution of energy related nitrogen oxides production, according to selected typical scenarios. The model developed not only allows
for the available official historical data but also for several energy-related scenarios, accompanied by the corresponding possibility
value. On top of this, special attention is paid to include any technological or production volume changes for each individual economy
sector. Finally, the analytically developed frame provides all necessary information -scientifically documented- in order to display the
nitrogen oxides impact during the forthcoming energy choices.



(078) EXTIMHEH THZ IOIOTHTAE TOY AEPA IIANQ AIIO TO AEKANOIIEAIO THE
AGOHNAE. EDAPMOTEE KAI LYTKPIZEIZ OMAAOL AEIKTQN

B. A. KATZOYAHS, I1. A. KASSQMENOX

Hovemotiuio lwovvivwv, Tujuoa @voixng, Epyootipio Metcwpoloyiog, lwavvivo

IEPIAHYH

Avti 1 epyacio acyoAEiTOl e TO TUNUO TNG AEPLAG POTTAVONG TO OTOI0 £YEL O0ATEPT) CUVAPELN LE TNV GVTIIKEWEVIKY
EKTIUNOT NG TOWOTNTAG TOV 0oTikoL aépa. H opbn kotovomon tov emmédov g aéplag pOTAVONG HIOG OOTIKNG TEPLOYNG sival
HeyGAng omovdatdTnTag TOGO Yo TOVG OPUASIOVS POPEIG OGO KOL Yol TIG APYES KOL VIO TOVG TOAITEG. Ze OL0ITEPO PUTOCUEVEG OGTIKEG
TePLoYEs, OTmg eival . ABNva, eivol onpovtikd va yvopifovpe o eninedo ATHOCEOIPIKNAG TOWOTNTOG HE £V OVTIKEUEVIKO, EDKOAN
avayvepiclo Tpoémo Kot and tovg pn ewwovs. ' autd oty epyacio avty, emyelpeite 1 €paproyn dV0 SOPOPETIKOV opddmv
OEIKTAOV (OTATIOTIK®V KOl Plopetemporoyik®dv) oty Abnva e 6lovg Toug 18 Ztabpovg HETpNong TG ATHOGEAPIKNG POTOVOTG TOL
Agxovorediov ya v mepiodo 2001-2002. Yroroyilovtor Ta eminedo pimovong 1060 Hokpig 0G0 Kot UIKPNG XPOVIKNG SbpKELG,
KaBdg Kot ot NuePn oot delkTes, v cuykpivovtol ot 6TaTIoTKoL Kot Bropetemporoykol deiktes. Ilpocdiopiletan eniong, n cvvleon
TOV OEIKTAOV Kol 0 pOTOG, 0 omoiog mailel Tov Pactkotepo poro oty dapdpemon tov. H epyacio avt emavarapfdvetot yio kabe
nuépa g efdopddog mote va kataderyBel o efdopadioiog KOKAOG TV SEIKTMV OVTAOV, KAOMG KOl 01 S10PpOPES TOVG LeTall epyacitov
NUePOV Kot apyldv. TELOG ot LETABUALOUEVEG LOPPES TG GLUYVOTNTOG TOV KATAVOU®DY TOV TILAV TOV SEIKTOV, TPOKAAOVVTAL KVPIMG,
a6 T0 0PN TOV TYDV TOV GLYKEVIPOCEMY EVOG EKACTOV TOV AePimV pumavtdv yoplotd. Ewdikd ot pumaviég PMj, kot O3 eaivetan
OTL ACKOVV LEYOAVTEPT| EMIOPACT] GTOV TPOGOIOPIGUO TV TILDY TOV OEIKTAOV TNG TOLOTNTOG TOV AEPQL.

(078) ASSESSMENT OF THE AIR-QUALITY OVER ATHENS BASIN. APPLICATIONS AND
COMPARISONS OF A GROUP OF INDICES

B. D. KATSOULIS, P. A. KASSOMENOS

University of loannina, Department of Physics, Laboratory of Meteorology, loannina, Greece

ABSTRACT

This article deals with the part of air pollution, which has a particular relevance to the objective assessment of the quality of urban air.
The correct understanding of the pollution levels over an urban region is of great importance to both authorized government services
and to community. This is particularly true for high polluted urban regions such as Athens basin; so, it is important to recognize the
levels of atmospheric quality by means of an easily understandable manner even for non-specialists. Thus, in this study an attempt is
made for the application of two different groups of AQI indices (statistical and biometeorological) by utilizing air pollutants measured
into Athens basin, in a network of 18 measuring stations, during the period 2001-2002. The calculations of the air quality indices
(AQI) are referred to data of all 18 measuring stations and concern levels of air-pollution concentrations to both short (daily) and long
time periods. Then comparisons were made between the obtained statistical and biometeorological indices in order to identify whether
or not there is any existence of consistency between them. It was also determined the compositions (consistency) of the calculated
indices, as well as, the most important air-pollutant for them. This procedure was applied foe each day of the week in order to reveal
the weekly cycle of indices and perhaps to isolate air-quality differences between week-days and weekends. Finally, the varying
forms of both frequency distribution are mainly caused by the impact related concentrations ranges of single air-pollutants which are
typical of air-quality indices. Especially, PM;, and O; seem to have a stronger influence on the determination of values of air quality
indices.



(079) KAIMATOAOTIKH MEAETH TQN ANAITPO®ON MANQ AIIO THN AOHNA

L. T. KQAETZHZ, I1. A. KAZZQOMENOX

Epyaotipro Metewpoloyios — Klyuaroloyios kor @voikng tov Atuoopaoipixod lepifallovrog, lovemothuio loavvivav,
lwavviva

IEPIAHYH

Ot avaoTpoPég cuVIEOVTAL ALEO LE TIG GLVONKEG EVOTABELNG OTO YAUNAOTEPO GTPMOUA THG TPOTOCPALPAS, Ol OTOIEG KO glvar Evag
oNUavTIKOS Topdyovtag mTov eMOPE 6T SoTOPa TOV 0PV POHTOV. TNV €PYACic. VT LEAETATOL 1] GLUTEPLPOPH, OL TOPALETPOL
Kot 0 TAN00G TV avaoTPOP®OV, ToL onpeldvovtal oty ABfva péypt to eminedo twv 500 hPa, o otpodpata twv 50 hPa.
AvoloOnkav dedopéva tov tehevtaimv tpravta eT@v. Ot avaotpo@ég yapaktnpiloviat amd katakodpvees Pabuidec g Beppoxpasciog,
g duvapukng Bepuokpaciog kat tng Oeppokpaciog 6pdcov. Eniong, e€qydn évog deiktng avaotpoeng, 0 0moiog TPoKHTTEL 0’ TO
ywopevo g Pabuidag g dvvapukng Oeppokpaciog Kot TG GLXVOTNTAG EUPAVIONS TV OVAGTPOPAV. ATO TO OTOTEAEGHATO TG
avAALONG, PAIVETOL OTL 01 TTEPIOCOTEPES OVAGTPOPEG GLUPOIVOVY GTO SIAGTNIO OTtd TNV ETLPAVELL TOV £6APOVS £1¢ Ta 850 hPa. Xtnv
gpyacio autn, emions, £yve Eex®PLoT HEAETN Y10 TIG VUOKTEPIVEG KL MUEPNOIEG OVOCTPOPEG KL EEETAGTIKE 1 EVOOETNOLOL KOTAVOUT|
TOUG.

(079) CLIMATOLOGIC STUDY OF INVERSIONS OVER ATHENS

1. G. KOLETSIS, P. A. KASSOMENOS

Laboratory of Meteorology — Climatology and Physics of Atmospheric Environment, University of loannina, loannina

ABSTRACT

Inversions are associated directly with the stability conditions in the lower troposphere, that are important factors affecting air
pollutants dispersion conditions. In this work the behavior, the parameters and the number of inversions, which occurred in
Athens up to the 500 hPa level, in 50 hPa depth layers, are studied. Data of last thirty years was analyzed. The inversions are
characterized by vertical gradients of temperature, potential temperature and dew point temperature. Also, an inversion index,
which is the product of potential temperature gradient and frequency of occurrence, is introduced. From the results of this
analysis, it seems that the zone of maximum activity for inversions is layer between the ground — 850 hPa. In this study, the
inversions of night and day are considered separately while the interannual distribution of inversions was analyzed.



(080) ANTIKEIMENIKH TAZINOMHIH HMEPHEIOQN TYIIQN KAIPOY T'TA THN IIEPIOXH

TQN AOHNQN ME TH XPHXH METEQPOAOTI'TKQN AEAOMENQN ANA TPIQPO I'TA THN
IHEPIOAO 1992-2001

X. 1. AQAHS, 1. A. KASZQOMENOE, A. MIIAPTZQKAS

Epyaotipio Metewpoloyiog, Tunua Pvoixng, Hoavemaoriuio loovvivov

IIEPIAHYH
Ewodyeton puo ta&vopnon tonov Kopov yio v meptoyn tov Adnvav (EAAnviko), epoappolovtag KotdAAnin otatiotiky pebodoroyia
o€ PeTE®POLOYIKG dedopéva avd Tpiwpo, yio v mepiodo 1992-2001. Ta dedopéva amoterovvtar and ypovooepés 3500 mepinov
NUEPNOLOV TIUOV TOV TAPAUETPOV: Beppokpacio Tov aépa, Bepprokpacio dpdcOV, ATLOGPAPIKY TEST, VEQ®GT, CYETIKY VYPACIQ,
TOYOTNTO AVELOV, U KOl V CUVICTMGEG TOL aVELOV, PEYLOTH Beplokpacio, eAdylotn Beppokpacio Kot Nuep oo BepLOUETPKO EVPOG.
MV TV Tpudv Tedevtaiov Topanétpmy, ot onoieg didovtal og nuepnola fdor, O6ieg ot dAies didovtat avd tpimpo. Etot, o civoro
TOV YPOVOCEPDOV TOL ypnotponomdnkay avépyetar o 67. H aviivon epapudletar yopiotd yo m yewepwvn (1 Oxtofpiov — 31
Maptiov) kat ™ Bepvi (1 Ampidiov — 30 Zemtepfpiov) mepiodo Tov €rovg. Apykd, epapudletar n Hapayoviikry Avdivon (Factor
Analysis) pe otoéy0 TV EAGTTIOON TNG SOCTATIKOTNTAG TOV 67 TAPUUETPOV. T cvvEREln, epopuroletol 1 AvdAivon oe Opddeg
(Cluster Analysis, k-means) e oTOY0 TNV OVTIKEWEVIKT] OLOOOTOINGCT NUEPDOV UE TTapamANclo TOHmo Kapov. o kabe opdda mov
TPOKVTTEL, VIOAOYIovTal ol péceC THEG OA®MV TMOV UETEMPOAOYIKMDV TOPOUETPOV Kol KOTOOKELALETOL O HEGOG YOPTNG TG
OTHLOCQOPIKNG TTieons empaveiag tavm and v evpitepn meproyn g Evpadnng ywa 1ig 12UTC.
Io ™ yewepwvn mepiodo mpokdnTovy 7 TOHTOL KALPOV, GUPMS SloKPLTol HETAED TOVG, TOGO G TPOG TIG TIHEG TOV LETEDMPOLOYIKOV
TOPAUETPOV OCO KOl MG TPOG TOVG HEGOVG XAPTEG EMPAVEING. Xg TPEG amd AVTOVS, TO PACIKA YOPUKTNPIOTIKA TOV KOOV TOV
ABnvav ogeilovtal oty emidpaor €vOG GUCTHOTOS YOUNADV TEcewmv mov Ppioketar oty Kevipik Mecodyswo 1 ota Bopeia
Boikévia | Tve amd v EAAGSa pe amotéhecpa va onpeid@vovtol VYNAEG TIHEG CYETIKNG VYPUCIOG Kol VEQMONG. XTNV TPAOT
mePITTOOoN Ot TIHES TTapovslafovTol o akpoies. Xe GAAOVG TPELS TOTOVS, O KOPOG OLULOPOOVETOL OO TNV EMKPATNON £VOG
avTIKUKAGOVO Tave ond to Bakkdvia (GAhote 1oyupod kot dAlote acBevolc) 1 ™ Mecdyero. Znv TpdTN TEPINTOOT| EMKPATOVV
wyvpol Bopetotl dvepot Ko youniés Beppoxpaoies, otn devtepn, Aoyw Tov acbevéotepov Popeiov pedpatog ol Oeppokpacieg ivat
VYNAEG EVO oTNV Tpitn AOY® TV axoun acbevéotepmv avépmv 1 vypacia givar oxetikd vymAn. Téhog, n televtaio opdda nuepdY
glvar o ovyvn (22%) Kol avTITPOCOREVEL TNV UECT] YEWEPIVI] KOTAGTOOT KOTO TNV omoio 1 Mecodyelog amotehel pio, «Aipvny
YOLNADV TEGEWDV.
Avtiotoiymg, Yo T Bepvi) TEPi0d0 TPOKVLTTOLY 6 TVTOL KALPOV. Xg GALOVES amd CLTOVG AVOOEIKVIETAL KLPIOPYXOS O TaPAy®V TG
GUVOTTIKNG KATAGTAONG TAV® amd TNV EVPVTEPT] TEPLOYN KOl GE GAAOVG O TAPAY®V TNG TOTIKNG KUKAOPOPING. TNV MEPITTOOT TOL
Bépovc, M avd Tpi®Po AVIAVON TOV UETEOPOAOYIKDOV TAPAPETPOV, OTOOEIKVOETAL TOAD YPNOULN, 0POL &gival SuvaTOv va
AVOYVOPLOTOVV TLEPTOLOL KUKAOL TTOV OPEIAOVTOL GE QUIVOHEVO TOTIKNG KukAopopiag 6mwe 1 BaAddocia adpa. AVO 0md TOVG TOTOVG
Kapov yapaktnpifoviol amd Kamoln VEESEWKN EMidpacn aeod g «BEpocy €xel opiobel OAN M mepiodog amd 1 Ampihiov éwg 30
YentepPpiov. Ot vwoéAomot yapaxtmpilovtotl and v KAOoKN Bepvi) GUVOTTIKTY KOTAGTOOT, OTOV YaUNAEG Téaelg ot NA Acia Kot
VYNAEG MESELG 0TV KEVIPIKT] MecOYelo emkpoTodv Yo PEYOAEG Ypovikég meptodovg. Ot poveg dapopég toug Ppickovtar otnv
TUKVOTNTO TOV 160BOp®OV KAUTLADVY 1) ool kot eA&yyet Tnv debBuvon Tov avépov kot v vypacio Tig HeonUPPIVES MPEg TAv® omd
mv ABnva (Emoiog 1 Oahdooia avpa).



