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IIEPIAHYH

"Evag amd toug kupiapyovg KAMUOTIKOVG Unyovicpovs tov Bopeiov nuoeatpiov eivar to Bopegloathavtikd Khpotikd Ainoro (NAO -
North Atlantic Oscillation). To NAO givar 1 xopikf toddvioon piog aéplag palog yopm amd to ETHoL0 KEVTIPO TOV YNADY TEGEDY
mov emkpatovv ot ALopeg viioovg (Azores High) kon tov yopnidv mécewv oty Iohavdia (Icelandic low). ‘Exet mapatnpnfet 6t
Katd T1c mePLOdovg Evrovou pawvopévou NAO mapovsidlovtat EVIOvES SLopOPOTOCELS GTNV ATHLOGOULPIKT KUKAOQOPIL TV HECOV
YEQYPOOIKOV TAOT®V ToL Popeiov nuoeapiov, Kuplog oTiS YETOVIKES Tov dimodov nmeipovg (H€oot dvepol, mopeia YEWEPVOV
GUVOTTIKOV GLOTHHATOV, Léon Bpoyxdntwon Kot Oeppokpacio ot Bopeto Apepikr) kot Evpdmn). I't” avtd kou ) épevva ndve oto
NAO Kot 70 KMUATOAOYIKO «E01KO» TOV PAPOG 0 GYEDN LLE TO EVIOVA KALPIKA QatvOpeVa (T GLuYXVOTNTO ELOAVICTS TOVG 1) TV OALKN
amovcia tovg) €xet evratwomomBel ta teAgvtaio ypdvia. Xxomdg g mapovoag perétng etvar m ocvpufoin oty €pevva ovth
YPNOILOTOLDVTOG Kot avaddovtag dedopéva yio Tnv Avatoikny Mecoyeio (Kvmpog), meptoyn mov dev €xel peketn el o€ 1kavomomtikod
Bobpod, amd ™ okomid atr. Xt HeAétn ovtr, g EvoelEn g évtaong tov dimolov NAO ypnoiponoteitan o unviaiog deiktng NAOI,
onwc opileton amd Hurrell (mov eivan Baciopévog oe méoelg mov €xovv petpndei otn Atscafova - [optoyaria kot oto Stykkisholmur
- Iohavdia). Ot peTproelg g PpoydTT®ONG TOV YPNCLULOTOMONKAY avaPEPOVTAL GTI GLUVOMKN Unvicia BpoyéTTmon Tov peTpnnke
oT0VG Ppoyopetpikovs otabpovc e Kompov katd v mepiodo 1917-2000.
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ABSTRACT

One of the major climatic mechanisms of the Northern Hemisphere is the North Atlantic Oscillation (NOA). NAO is the spatial
oscillation of an airmass around the centres of high pressure prevailing over the isles of Azores (Azores High) and the centres of low
pressure prevailing over Iceland (Icelandic low). It has been observed that during intense NAO the atmospheric circulation of the
northern hemisphere is greatly modified, mainly in areas adjacent to this oscillation (mean wind, track of wintertime synoptic systems,
mean precipitation and temperature over North America and Europe). Therefore, the research effort on NAO and its climatological
impact in relation to extreme weather phenomena (their increased frequency or their absence), has been recently intensified. The aim
of the present study is to contribute towards this effort by analyzing data over the Eastern Mediterranean (Cyprus), an area which has
not been investigated from this point of view. In the present study, use is made of the monthly index NAOI, as defined by Hurrell
(based on pressure measurements taken in Lisbon — Portugal and Stykkisholmur — Iceland). The precipitation data used refer to the
total monthly rainfall recorded at rainfall recording stations in Cyprus during the period 1917-2000.
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IEPIAHYH

H dpeom kot didyvtn eotocvvletikn aktivoforio (PAR) dev petpbrar cuvnbmg e tkavomomtikd apBpd padtopetpikdv otafudv,
EVD VTAPYOLY TOAAEG TeEPOYEG Yo TIG omoie dev €xel yiver moté evdeheyng épevva. To mpoPfAnua ovtd dnpovpyel v ovdykn
éupecov vroloyiopov g axtwoPolriag PAR amd dAlovg kApatucovg mapdyovtes. Koplog tpdmog vmoAoyiopod g aktivoforiog
PAR eivor 1 ypnoyomoinon evog molhomiaciootikod tapdyovra fPAR (mov opiletar amd 1o Adyo g aktvoPforiog PAR mpog v
oAkn aktvoPoria, Gpar / Gy), OT®G avTOG €yl VITOAOYIOTEL Yoo GAAN TEpoyn,. O cuvteAeoTNG AVTOG, OGS EXEL KOTOOEIKTEL amtd
OPKETOVG EPEVVNTEG, OV €ivol oTabepdg ahAd petafdAletar Kot katd T didpkelo TG NUEPAS OAAG Kol KOTA T SIGPKELD TOL £TOVG.
Emumdéov, eEaptdtol kol omd TIG EMKPATOVCEG KOIPIKEG GLUVONKES. XtV Topohoa PEAETN EPELVAOVTOL 1 UNVioia SLOKOUOVGT TG
nuepnotog aupeong kot didyvtng PAR axtvoforiog. Ta otoyeia mov ypnoipomotodvton ivat n Tpoypatikny aueon kot didyvtn PAR
axtvoPolio.  otov aktivopeTpikd otafud ABoidcoas,, 1 aktvofoiic PAR pe mopdpolo aviyveut Kol GOGTNHE OTOKPLYNG TOL
NAokod diokov pe ocealpida kot 1 dtdpkel NAOPEVELRG ard AVTOUATO KAMUOTOAOYIKO oTafpo.
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ABSTRACT

Direct and diffuse photosynthetically active radiation (PAR) is not normally measured at a satisfactory number of radiometric stations
and, moreover, there areas for which there has never been any detailed study. This problem generates the need for an indirect estimation
of PAR, by utilizing other climatic parameters. The main methodology for the estimation of PAR is based on the adoption of a factor
fPAR (being the ratio of PAR to the total radiation, Gpar / Gy), as this is calculated for another area. It has been demonstrated by many
researchers that this factor is not constant but varies both during a day and during a year. Moreover, it depends on the prevailing weather
conditions. In the present study, the monthly fluctuations of the daily direct and diffuse PAR are studied. The data used are the measured
direct and diffuse PAR recorded at the actinometric station of Athalassa, the PAR measured with a similar sensor equipped with sun
shielding, and the sunshine duration from an automatic climatological station.
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[Ipdoparta, éovv mopovclactel apketd poviéla vmoAoywopol e eotocvvletikng oktwvoforiog (PAR) ywo v AvatoAkn
Mecoyero mov Pacilovior ot ypnoponoinon evog dopbwticod mapdyovio fPAR ndve o610 mocd ¢ oAkng axtivoforing mov
eBavel oto €dapog. Opmg, KApatwkol mapdyovieg dvvatd va emnpedoovv avtdv tov mapdyovta (). M TEPLEKTIKOTNTO TNG
ATUOGPAPOG GE VOPATUOVG, 1 KaBopITNTO-dladyeln TG ATUOGEUPS AGY® TG VTapENG UOIKAOV N BOUNYAVIKOV POTOVIGOV —
0EPOADUATOVY, 1] OKOUA 1] ATHOCPALPIKN Ttieon Kot 1) Oeppokpacio tov aépa). H dtapopomoinon mov duvatd va enélbel 610 1060 TG
PAR oktivoPoriog ammd v €nidpacn aVTOV TOV KAMUOTOAOYIKOV TapapéTp@v (Kot mov dgv givat duvotd vo vmoAoyicbovv and to
amhd povtého avaroyiog pe to ovvtedeot fPAR) umopel va givar 1diaitepa onpavtiKy o evaicONTEG EQUPUOYES, OTOG 6 GLVONKES
eleyyouevov mepiPdAlovtog avamtuéng (m.y. Oeppoxnma). I'’ ovtd, omv mopodoo perétn yivetar mpoomdbeln o cvvleg
povTelomoinong g e®TocLVOETIKNG aktivofoAiag pe kKhpatodoyikobe mapdyovteg. Ta dedopéva mov ¥PNGYOTOOHVTOL EVOL 1|
TPOYLOTIKT POTOGVVOETIKN akTivofoAa oTov aktivopeTpikd otafud ABaidocoag, n olkn aktvoBolio Kot TOVTOYPOVES LETPNCELS
KAMUATIKOV TOPAHETPOV OO QVTOLOTO KAMUATOAOYIKO oTafpd Tov Ppioketal £yKATESTNUEVOS GTOV 1810 XDPO.
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ABSTRACT

Recently, several models have been presented for the calculation of the photosynthetically active radiation (PAR) which are based on
a corrective factor fPAR that is applied on the total radiation reaching the ground. However, climatic factors can have an effect on this
factor (e.g. the presence of water vapor, natural or industrial aerosols, but also the atmospheric pressure and air temperature). The
impact on the amount of PAR by such effects (which can not be determined by the simple fPAR model) can be quite important for
sensitive applications, such in conditions of controlled environments (e.g. greenhouses). For this reasons, in the present study, a more
advanced modeling effort is made for the photosynthetically active radiation, by using climatic factors. The data used are the
measurements of the photosynthetically active radiation and the total radiation recorded at the radiometric station of Athalassa as well
as parallel measurements of climatic parameters made with an automatic weather station which is installed in the same place.
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Ymv gpyacio avt) mopovotdfovior To anoteAéopata amd ™V aviiveorn tov dopveopikedv dedopuévov TERRA/MODIS ywo v
aviyvevon kat yapToypaenon enelcodinv copatdlokng poravong otnv Kompo. o tov okomd ovtd emihéydnkav nuepounvieg amd
enelcodta pvmovong ya o £tog 2002 wov opeihovial o€ aepopeTapepdpevn and tny Epnuo g Zoxdpag okovng. Ta amotehéoparta
™G €PYOCiag KATAOEIKVOOUV TNV SLVOIKOTNTO TG ¥pNong Tov dopupoptkmv dedopévav MODIS ya v mopoakoiodOnorn tov
(QOIVOLEVOD KaL TN YOPTOYPAPNON TNG TOLOTNTAG TOV 0EPA GE LEYAAT £KTAOT TOPEYOVTOS TANPOPOPIEG TOV UTOPOVY VO GUVIVAGTOVV
pe GALEG LTLAPYOLGEG TINYEG OEGOUEVAOV (LETEMPOAOYIKA, STKTVA EMLYELOV GTAOU®V PETPNONG POTAVONG, K.4.).
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ABSTRACT
This paper presents the results from the analysis of TERRA/MODIS images for the detection and mapping of particulate air pollution
in Cyprus. For this purpose, a set of selected air pollution event for the year 2002 was used based on dust events from the Saharan
desert. The results depict the potentiality of the use of remotely sensed data (MODIS) for monitoring and air pollution quality
mapping in a full extent in Cyprus providing useful information that could be used in combination with other available data sources
(meteorological data, ground based air pollution monitoring stations, etc.).
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ABSTRACT
The municipality of Plovdiv has started a development of the first in Bulgaria local air pollution system. The system performs two
main tasks, air quality measurements and modeling of the emission’s dispersion.
For the present stage, the system collected the data from the existing monitoring cites, three cites with manual sampling and one
automatic station. The data are stored in the municipality center in SQL data base server and are available in a convenient manner.
The modeling system is based on the Eulerian dispersion model PolTran. Fourteen large point sources and three pollutants (dust,
nitrogen and sulphur dioxide) are considered. Three modeling options are available. Modeling of the air pollution in a previous time
period, modeling of the current pollution field (real time modeling) and simulation of an incidental release of dangerous pollutant.
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H yvoon tov mediov g toydtntag ovépov eivar moAd OoNUOVTIKY Yo T pakpompdbeoun ektipnon g amddoong TV
avepotovpumivov. H dabecyuotnta dedopuévav taydtntag Tov aépa gival exiong moAD GMUAVTIKY, GTNV TEPITTMON TOL TPETEL VA
EMAEYOVUV KOTAAANAEG TOTMOOEGIEC Y TNV EYKATAGTOGT OVEUOTOVPUTIVOV. XVvyVE, LITapyovv Kevd oTig PAoelg dedopEVeV NG
TOYOTNTAG OVELOV, Yl d1dpopovg Adyovs. Eival emopévaog moAd onpavtikd va givar koveig og Béon va kabopicel v ToydTo aépa
KOl VoL GUUTANPACEL TO KeEVA awtd. Tl 10 6Komd g supmAnpwong g Pdong dedopévov vioBeteitar 1 pebodoroyia TV TEXVNTOV
VELPIK®V SIKTO®V KL Yot TOPOLGIOoT] TNG TEYVIKNG QLTINS XPTOLLOTOOVVTOL Ol OPES TIHEG TNG TOYLTNTAS TOL GVELOV Yol TNV
mePLOYN TOV Ppdypatog Tov Kobppn otig votieg mhayiég g Konpov. H meployn €xet emtheyel amd v Apyn Hiektpiopov cav 1o
TPMOTO TAPKO gyKaTAcTAONG avepotovpunivev To mépko Ba eivor oyxetikd pikpod kot Oo katackevaotel o€ Tepapatiky Baon, Kopimg
v va agloroynBel n duvardtta g Kompov oty aglomoinon avtig g LopeNg avaveEDGIUNG EVEPYELOC.

Ta otoyelo avépov yia déka dradoytkd £tn (1991-2000) etvar Swbéotpa yu oty v mepoy. To vevpwvikd diktvo ekmadevdnke
yio. v TpoPAETEL TNV ToDTNTO PO Kot TN StdpKeto evog £Tovg (w.y. 1994) e tn ypnoIonoinon TV TOV TG ToyDTNTG 0EPa Yo
ta tpia Tponyobueva £t (.. 1991-1993). Ta otoryeio péypt ko 1o 1999 €xovv ypnoiponomBel yio TNV €Kmaidevon Tov SIKTOOV EVHD
exeiva yio ta &t 1997-1999 (sicaywyn) kot to 2000 (eEaymyn) ypnoorodnkay yio tnv emoAndevorn tov diktvov. Ilpémel va
onuewwbel 6tL ta otoyeia Yo To £€1og 2000 fTav amoAvT®G dyvewote oto diktvo. H taydtnto tov avépov yuw to €tog 2000
TpoPrépbnke pe éva cuvteheotn) cuoyétiong 0.82, mov eival IKAVOTOTIKOG Y10 TNV TOVTNTO TOV AVELOV, NG TOPOUETPOV TOL VoL
TOAD gvpetafAntn. H pébodog amodeiynke modd eAmido@opog TOGO yio. TV GUUTANPMGCT] TOV EAAEITOVCHOV TILOV OGO KOl Yo TV
TPOPAEYT TNG YPOVOGELPAG KO TIETEVOLLE OTL Bat lvat Eval TOAVTIHO EPYUAEID Y10l TOVG YEPIOTEG TOV TAPKOV TOV OVELOTOVPUTIVOV.
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ABSTRACT

The understanding of the wind speed field is very important for the long term estimation of the performance of wind turbines. The
availability of wind speed data is also very important in the case where suitable locations are selected for the placement of wind
turbines. Often there are missing data in wind speed databases due to various reasons. It is therefore very important to be able to
determine wind speed and to fill missing data values from databases.

For the purpose of this work artificial neural networks are used. To demonstrate the technique mean hourly wind speed for the area of
Kourris dam, located at the south of Cyprus, are used. The reason for choosing this area is because the very first wind park will be
located very near Kourris dam by the Electricity Authority of Cyprus. The park will be relatively small and will be constructed on a
pilot basis, mainly to evaluate the potential of Cyprus in this form of renewable energy. Wind data for ten consecutive years (1991-
2000) are available for this area. The network was trained to predict the wind speed of a year (e.g. 1994) by using the values of wind
speed for the three previous years (e.g. 1991-1993), consecutively. The data for the wind speed up to the year 1999 have been used for
the training of the network whereas those for the years 1997-1999 (input) and 2000 (output) were used for the validation of the
network. It should be noted that the data for the year 2000 were completely unknown to the network. The wind speed for the year
2000 was predicted with a correlation coefficient of 0.82 which is satisfactory for wind speed which is very unstable. The method
proved to be very promising both for filling missing values and for forecasting of the time series and we believe that it will be a
valuable tool for the operators of the wind park.
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H mayxdopa aviyvevon kototyidov eivol amopoitntn Yo ToV TPOCSOPIGUO TNG avaAOYIOG GE AOTPOTEG TAYKOGUIMG, Kol Yo TOV
TpOmo ToL 1 avaroyio avth oyetileton pe GAAeg mapapéTpovg 6to maykocsuo KokAmpa. Ta tekevtaio ypdvio £XOVUE OMOKTNOEL
TOMEG YVMDGELS GYETIKA LE TN YOPIKN KOl XPOVIKY KATOVOUN TOV KoToryidwv. Avtd o@eiletal Kol oTn ypriyopn E€mEKTOOY| TOV
CLGTNUATOV AVIXVELONG TV KOTOYIOWV KOl 0GTPATAV, TOGO GTO £50(P0G OGO KOt GTO SLUGTNLLOL.

YV gpyocio avTh YiVETOL avoQopd OTIC GYEGELG TNG OOTPOTNG KOl TOV PPOYOTTOCEDY GTN YEVIKT KUKAOQOPIO TNG QTLOCHALPAG,
otV €&aptnon g SpacTnPLOTNTOS OoTPAT@V e TN Oeppokpacia, K.G.. Akoun, cuintodvtot ot LGIKOl unyavicpol kot ot VTobéoelg
7OV GLVOEOLVY T1) BeppoKkpacio Kot T OEPLOSVVOLIKY LE TNV 0OTPOTT KOL TO TOYKOGHIO OTHOGEOLPIKO NAEKTPIKO KOKA®LO.
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ABSTRACT
The global thunderstorm detection is essential for the determination of the global flash rate and the way that this rate is correlated with
other parameters in the global circuit. During the last years, we have acquired enough knowledge regarding the spatial and temporal
distribution of thunderstorms. This is also due to the rapid expansion of thunderstorm and lightning detection systems both on the
ground and in space.
This paper presents the relationship of lightning and rainfall in the general circulation of the atmosphere, the dependence of lightning
activity with temperature, etc. Furthermore, the physical mechanisms and hypotheses linking temperature and thermodynamics with
lightning and the global circuit are discussed.
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IIEPIAHYH
Méypt onuepa M mpdyvwon e Ppoyng meplopiletar oto ov Bo Ppéfer M Oyt katd TIC emdpeveg 60O 1M TPEG TO TOAD
nuépeg. Ilpdyvoon mocottog Ppoyng yevikd dev yiverar E&etdlovtag OpmG XpOVOGEPES MUEPNCI®V TIHOV PpoydnT®ong,
dwmotdcape OTL pepKEg amd OVTEG OV KOL OVAKOUV O€ OLOPOPETIKOVG UNAVES, Topovctdlovy HETOED TOVG TOAD LYNAESG
ovoyetioels. Me Baon avtq v mapatipnon, avarntoéope pio péBodo mPOYVMONG OAKNG PpoxdTT®ONG Tov ePApUOCAUE KoL
otov otafud C430 g Kbdmpov. Awomotdocape 6t 1 olkn Ppoydntworn kotd to B’ dekamevOnuepo tov Ampidiov pmopel
va mpoPrepfel woavomomrtikd, apéomg petd v 28n deBpovapiov.
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ABSTRACT
Up to now, rainfall forecasting is limited to the rain occurrence or not. Rainfall amount is not forecasted. By examining
though, timeseries of daily rainfall amounts, we found out that some of them, even if they belong to different months, are
highly correlated among themselves. On the basis of this observation, we developed a method for the forecast of total
rainfall amount that is expected within fifteen days. This method was applied to data from the station C430 in Cyprus. It
was found out, that total rainfall expected to occur during the second fifteen days interval of April, could be forecasted
immediately after the 28" of February.
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IIEPIAHYH
2V Topovco epyocio emyelpeitol N KATATaEN TOV TOTOV KAPOoD TOL YXEWOVE 6T O®eccadoviKy. XpNoLHoTolovVTaL NUEPNOIES
TIUES SLOPOPOV LETEMPOAOYIKMV TAPAUETPOV (ATOAVTT, HEYLOTN Kot EAG Lot Beppokpacio, GYETIKN Kot amOALTN VYpacio, TayOTNTO
TOV OVELOVL, MUEPNOLO VYOG Ppoyng kot ddpkela Bpoyng, didpkela Kot KAACHA NALOEAvELNS) Tov Metemporoyikod Ztabpol tov
Aptototereiov TTavemompiov ®eoccarovikng. Ta dedopéva avagépoviar ot xewepvi mepiodo (tpipnvo Askéupprog, lavovdprog,
Defpovdprog) g dekaetiog 1989-1999.
INa kabe prva Eeywprotd epapudletar cuvovactikd n Avédivon oe Kopieg Zuviotooeg (Principal Component Analysis) kot 1 Cluster
Analysis, ywo to ypovikd ddotpo perétng. Kabopilovran entd thmor kapol yuo to AeképuPpro, €51 tHmol karpov ya Tov lavovdpilo
Kot EMTA TOTOL Kapov Yo to Defpovdpro.
Ot tomot kapov kdbe pRva cvykpivovial pe Tovg TOHTOVG KAPoD TV GAA®V dV0 UNvedv, Pe GKOTO agevog, vo evtomiciovy ot
OLOLOTNTES OLTAOV, APETEPOL VA 0pLoTel 1) TeAKT KoTdTosT. [Ipokimtouy dEKa VEOL TOTOL KOPOV OV OVTITPOCHOTEVOLVY T1) GUVOTTIKY|
KaTdoTao KUKAOPOpiog ot @ecoaiovikn yuo To Tpipumvo Askepppiov — OePpovapiov kotd ) ypovikn mepiodo 1989-1999. Ot véor
TOTOL KOPOV TEPLYPAPOVTAL, VTOAOYILOVTOL Ol GUYVOTNTEG EUPAVICTIG TOVG KO GUYKPIVOVTOL LE T1 HECN KUKAOQOpPI.

(129) WEATHER - TYPE CLASSIFICATION FOR THE WINTER IN THESSALONIKI FOR
THE PERIOD 1989 — 1999

S. STOLAKI, N. PAKALIDOU

Department of Meteorology and Climatology, Aristotelian University of Thessaloniki

ABSTRACT
In the present study a weather — type classification is proposed for the winter period in Thessaloniki area. The daily values of several
meteorological parameters (absolute, maximum and minimum temperature, relative and absolute humidity, mean wind velocity, daily
precipitation and duration of precipitation, insolation duration and insolation fraction) were taken from the Meteorological Station of
the Aristotelian University of Thessaloniki. The data refer to the winter period (December, January, February) of the years from 1989
to 1999.
For every month of the study period separately, two combined methods are applied, Principal Component Analysis and Cluster
Analysis. Seven weather — types for December, six weather — types for January and seven weather — types for February emerge.
Each month’s weather — type is compared to weather — types of the other two months with the objective, on the one hand their
similarities to be identified, and on the other hand their final classification to be defined. Ten new weather — types are found,
representing the synoptic conditions over the area of Thessaloniki, from December to February, during the decade 1989 — 1999. The
new weather — types are described, their frequencies are found and they are compared to the mean circulation.



(130) KATArPA®H ENIMEAQN AIQPOYMENQN EQMATIAIQN PM10 KAI PM2.5 ETHN
AOHNA KAI LYZXETIZH ME ITHTEZ EKITOMITHE KAI METEQPOAOTIKEL LYNOHKEX

M. AIANOY, H. KABOYPAS, A. KOTPONAPOY

EOviko Aorepooronsio AOnvav, Ivatitovto Epeovav epifiailovios kot Biwowns Avartoéng

IIEPIAHYH
H emPdpovvon e motdtntag Tov aTHoceaptkold aépo el GNUAVTIKEG ETUTTMCELS OTNV VYEia TOV avBpdTvou opyavicrod. Mépog
TOV OTHOCQOIPIKAV POTOV EIGEPYETOL HEGO GTOV OPYOVICUO, KUPI®MG HES® TNG OVOTVONG, TPOKOAMVTAG GOP0pd VOOTLOTO.
[Ipdopateg emdnpioroykés pehéteg £0e1&0v cLOYETION HETALD TNG ATHOCPAPIKNG pVTavong and copatidto Kot g adEnong tov
KEPILO-0VATVEVGTIKMY VOST|LAT®V.
2V mapodoa £pyacio TapovslalovTol GCUYKEVIPMTIKA KOl EVOEIKTIKG GTOLELR TG KATAYPOENS TG TOOTNTOG TOV OTLOGOULPLKOD
aépa, pe Euopoon ota owwpovpeva copatidlw PM10 kot PM2.5, oto Aekavomédo g Attikng, and 1o Ivotitovto Epevvav
Iepparrovtog ko Biwoung Avartvéng (IETIBA), tov E6vikov Actepockoneiov AGnvav.
Iopovoidlovrar emiong ot emoylakéc petaPforéc tav cvykevipdoemyv PM10 kot PM2.5, kabdg kot anoteléopota g cLeYETIoNS
TOVG LE PLETEMPOAOYIKE dedopéva OTmS Bepokpacia, VYpacio Kol AVENO.
Me Bdon o amoteréopata TG LEXPL TOPO KATAYPOPNS TOV EXTESDV POTAVONC, EKTYLATOL 1] SUVOTOTNTO TPOGEYYIOTG TV OPiV OV
emParirovior amod v oxetikn Kootk Nopobeoio kot gidikotepa and tnv Odnyio 99/30/EE. ' Tov 6K0TO 0T Yp1OLULOTOI00VTOL
EKTIUNGCELS G TTPOG TIS PACIKEG TNYEG EKTOUMNG COUATWOIOV, Aapfdvoviag vTtoyn Kot TG cuvONKes mov vvoolV TV AvENON TOV
GUYKEVIPADGEMV TOVG TNV ATULOGOULPA.
Ta dedopéva mov mopovsidfoviar otV mapodod epyacio TPoékvyav amd CLVEXN KOToypoen Tov oapfpod Kot g palog
atopodpevov copatdiov PM10 kat PM2.5 og kevipcd otabud oto kévipo tov ABnvav, Kobmg Kot omd avtioTol e meEPLOSIKES
petpnoels oe dapopeg dAreg Béaelg Tov Aekavomediov, katd v dibpketa gvog £Tovs (OxtdPprog 2002 — Oxtdpprog 2003).

(130) INVESTIGATION OF PROCESSES AFFECTING PM10 AND PM2.5 MASS

CONCENTRATION LEVELS IN ATHENS METROPOLITAN.
METEOROLOGY AND SOURCES

M. LIANOU, I. KAVOURAS, A. KOTRONAROU

National Observatory of Athens, Institute for Environmental Research & Sustainable Development

ABSTRACT
It is well known that air pollution has significant negative results for human health. Pollutants insert into the human body through the
respiration process causing various diseases. Recent epidemiological research has shown a great correlation between air pollution
from particulate matter and the increase of cardiac-pulmonary diseases.
In the present study a complete set of air pollution data are presented with emphasis on particulate matter PM10 and PM2.5 in Attica.
This research is carried out by the Institute of Environmental Research and Sustainable Development (IERSD) of the National
Observatory of Athens.
The seasonal variation of PM concentration will be presented and the results from their correlation with meteorological data such as
temperature, relative humidity and wind.
These results will help to evaluate the present situation in Athens and the possibility to approach the limits imposed from the
European Community legislation, Directive 99/30/EE.
The data presented in this study come from continuous record of the number and mass of PM10 and PM2.5 particulate matter, from a
central site in Athens and from other periodic measurements in other areas of Attica basin, during a whole year (October 2002-
October 2003).



(131) KAIMAKEE MHKOYZ THE POHZ TOY ANEMOY HANQ ATIO ANQMAAH
TONOTPA®IA — EMIAPAZH THE ATMOE®AIPIKHE EYZTAOEIAZ

A. ®OYNTA', M. ToMIIPOY?, M. TIETPAKHS!

'verirotto Epevvav Hepifdliovioc ko Bicoyune Avémroéne (EOviké Aotepookoneio AOnvav)
Epyactipio Metewpoloyias, Tuiua Epapuocuévie dvoikic Havemoriuiov AGpvdv

IIEPIAHYH

Ov «Mipaxeg pnkovg etvor €va péyebog mov mopovctdlel Wwoitepo  evOlPEPOV OTIG TLPPDOE POEG OPOL OVGLUCTIKA
aVTITPOCO®REVOVY T0 HEGO pEYeBog TV otpofilmv mov mepiEyovv TNV TeEPIGGOTEPT TLPPDON evépyela. Xtnv epyacio ovth
TapovuctalovTol KAILOKES UKOVG TG TUPPMO0VE PONg TAV® OO EVIOVO TOTOYPAPIKO OVAYALPO OO TEPOUUATIKEG LETPNCELS OTO
Bopeto tpmpa g viisov Avdpov.  Apyikd mapovotdloviat Stlpopeg TEXVIKEG VTOAOYIGHOD TOV KAMUAK®V HAKOVG TNG pong Kot
emyelpeitan LETAED TOVG GVYKPLOT). TN CUVEXEWN LEAETATOL 1) EXIOPOOT| TNG TOTOYPAPiag oTa Peyéln TV oTpoPidmv KoL Yo TIG TPELS
GLVIGTMGES TOV aVEHOL (U,V,W). Amodetkvietat Tt 1) SLPOPETIKT KAION TOV AO0POV OAAA Kot Ol pKPOTEPTG KAILOKAG TOTOYPUPIKES
avopoiies mov avéavouy ™V ‘evepyd TpoayLTTa’ TOL €84POVG emnpedlovy TG KAMPOKEG UKovg ¢ pong.  Ta amotehéopata
mapovciacay  gvouchncio Kot ©G TPOog T0 VYOG TNg HETPNONG Tve omd TV emipdvel, Tov €0dpovg. Télog, o mopdyovtag
‘aTHOCQOIPIKY gvoTdfeln’  QaiveTol vo ennpedlel 0 AOYO TOV TPIOV GUVIGTOOHOV TOV GTPOPIA®V TG PONG HE OTOTEAEGHO VO
epoaviletar éva €idog ‘opldvtiag avicotporniag’ otov guotabn aépa  pe otpofilovg mov £yovy emyunKVVOEl oNUAVTIKG KOt T
devbuvon g kivnong tov aépa. To amoteléopata PpioKOVIal GE TOLOTIKN GUUPOVIK LE OVTIGTOLO TEPAUOTIKE OTOTEAECLLOTO
VO 0md TOTOYPUQIEG TOPOLOLEG e aVTh TG AvEpov.

(131) LENGTH SCALES OF THE TURBULENT FLOW OVER COMPLEX TERRAIN- THE
INFLUENCE OF ATMOSPHERIC STABILITY

D. FOUNDA', M. TOMBROU?, M. PETRAKIS'

!Institute for Environmental Research and Sustainable Development (National Observatory of Athens)
?Laboratory of Meteorology, Department of Applied Physics (University of Athens)

ABSTRACT

Length scales is a very important parameter when studying turbulent flows since it is representative of the size of the average eddy
containing turbulent energy. In this study, length scales of turbulent flow over anomalous topography are examined. The experiment
was performed at the Northern part of Andros island, a site that combines terrain irregularities and surface roughness change. Several
techniques are used for the estimation of the length scales and the difference between these techniques has been discussed. The
terrain influence on the size of eddies (for the three components u,v,w) is examined. It seems that the size of the eddies is sensitive not
only to the mean terrain slope but also to the smaller scale terrain irregularities which increase the ‘effective surface roughness’. The
results are also sensitive to the height of measurements above ground level. Finally, the influence of the atmospheric stability on the
length scales was examined. It was found that under stable conditions, the ratio between the three components of the length scales is
affected in such a way that eddies are elongated according to the mean flow direction yielding to a kind of ‘horizontal anisotropy’.
The results are in qualitative agreement with other experimental results over anomalous topography.



(132) XAPAKTHPIZTIKA BPOXONITQEHE ZTHN AOHNA AIIO METPHZEIE ONTIKOY
DISDROMETER

I. KAAOTHPOZX

EOviko Aotepookoneio AOnvav, Ivatitovto Epeovav Tepifidlioviog kot Biwowng Aviarroéng, AGhvo.

IEPIAHYH

e aut TV gpyacia mapovotdletal 1| GTATIOTIKY OVAALGT) OO LETPIOELS TMOV YOPOUKTNPIOTIKAOV BPoYOnTOOTG GTO KEVIPO TNG OOTIKNG
mwePLOYNG g AbMvag Yo didotnua evog €tovg pe ontikd disdrometer. To chotnpo Aettovpynce oe cuveyn Paon pe dwakonég Ayov
NUEPOV AOY® TEYVIKGOV TPoPANUaT®OV oty ypovikn mepiodo NoéuBpiog 2002-NoéuPpiog 2003. To 2-D omtikd disdrometer tov
EAA/IETIBA ypnoyomotei 300 0éceg pmtog o€ opfoydvia S10Tasn Kol YPIYOPEG KAUEPES YPALUIKNG GAPMOGNG Y10, VO KATAYPAWEL TO
GYNLO TOV COUOTIOIMV TOV TEPVOVV TEPTOVTOS UEGO 0o TG OTTIKEG Oéopec. H Staxpitikn wkavotnto tov cuetuatog ival 0.2 mm
Kot vmoAoyifovtal M TayvTNTO TTOONG, M oplovtia ToxdTTA, N HECT OLAUETPOG, TO TMEMANTUGUEVO OYNUO Kot 1 yovia
TPOGAVOTOAoHOV (KAloN) KaBe copatidiov, n Katavopu peyédoug tov otaydvav Kot 1 évtacn e Bpoxns te akpifelo kadbtepn ond
10%. Mg Bdon v Kotovoun tov peyéfovg tov otaydveov Ppoyng KOTNYOPLOTOovuVTaL To CUUPBAVTO BPoyng TOL KaToypaenKoy
Baoikd oe Ppoyn amd oTpOUATOROpPA VEEN N VEQT Beplikig avanTuéng. Atvovtal To LG YOPAKTNPIOTIKAE BPoyng Kat 1 GY£CT TOL
ouvdéel avaklaoTikoTnTo and pavidp pe Ppoydmrmon ywo kébe tomo PBpoync. H axpPng yvoon tov moapopétpov g oyéong
avaKAOCTIKOTNTOG-BPoyOTTOOoNS £lvat 10104TEPA OTLOVTIKY| Y10 TOV VTOAOYIOUO Ppoydntmong amd HeTpNoeS pavidp yati mokilovv
avéAoya pe TV Katavour| Tov neyéfoug tv otaydvav Bpoyns.

(132) RAINFALL CHARACTERISTICS IN ATHENS, GREECE FROM A VIDEO
DISDROMETER MEASUREMENTS

J. KALOGIROS

National Observatory of Athens, Institute of Environmental Research and Sustainable Development, Athens, Greece

ABSTRACT

In this work the statistical analysis of rainfall characteristics in the center of the urban area of Athens, Greece, for the time period of one
year using an optical disdrometer is presented. The system operated in continuous basis with short interruptions due to technical
problems in the time period November 2002 to November 2003. The 2-D video disdrometer of NOA/IERSD uses two light beams in
orthogonal arrangement and fast line-scan cameras to record the shape of particles falling through the light beams. The system has a
resolution of 0.2mm and estimates the fall velocity, the horizontal velocity, the diameter, the oblateness and the canting angle of each
particle, the dropsize distribution and the rain rate with an accuracy of better than 10%. Based on the dropsize distribution the recorded
rain events are classified basically as rain from stratiform or convective clouds. The average characteristics of rainfall and the
relationship connecting radar reflectivity with rainfall are given for every type of rain. The exact knowledge of the parameters of the
relationship reflectivity-rainfall is critical in the estimation of rainfall from radar measurements because they vary with the dropsize
distribution.



(133) ADOTIMHEIH ®QTOPYIANZHE IE MMEPI-ALTIKEE HEPIOXEE. MIA IIPOLEITIZH
ME TH XPHZH I'SIT KAI THAENIZKOMIZHE

X. XAAKIAT', M. AIANOY?, M. TIETPAKHE?, B. ¥YAOTAOY?

"Xaporoneio Havemoriuo AOnvarv
’vetitovro Epsovav Hepifiliovioc kai Bidoyune Avimroéne, EOviké Aotepookoneio AOnvirv

IEPIAHYH
Ot emompoveg mopatNPobY HE WOLHTEPO EVOLPEPOV TN GLVEXN OVENCT TV EKTOUTMV VOKTEPIVOD QPAOTIGHOV. Ot aoTtpovopol
npofinuatiCoviol amd ™V oroéve Kot aVENVOUEVT] PMTEWVOTNTO TOL OVPAVOL KOBMG eivol TAEov GVOKOAN 1 TPAyLOTOTOINGT
VOKTEPIVOV TTopatnpioewy. Emniong ot mepBaAlovioddyol ovnouyoby Y10 To. SUGHEVT] OTOTEAEGLOTO OTN YAMPIdO Kot TV Tovida
KaBdG Kot Yo TNV vToPadior g motoTnTag (ONG TOV avOpOT®V.
Yy mopodoa epyacio. TOPOLGIALETOL 1) OTOTIUNGT TOV VUKTIEPIVOD (QMOTICHOL OTO AEKOVOTMESI0 NG AOMvog kabdg kot pio
pebodoroyia ya Tn yapToypaenon meEpLoxdV yoAnvng (tranquility areas) amd tov tevNTO VuyTEPVO QmTicpd. H pebodoroyia avtr
avantoydnke pe v afomoinon tov texvoroyidv Xvotnudtov Feoypapikdv ITAnpoeopidv (GIS) kot g Aemokdémone. Ta
O€d0EVO TOV VUKTEPIVOD QOTIGLOD OV ¥pnGLomotdnkay mpoépyoval and 1o Apvviikd Metemporoyikd Aopveopucd TIpdypapipo
(DMSP: Defence Meteorological Satellite Program / OLS: Operational Linescan System) tov H.ILA.
Me tov 6po "yapteg npepiag” evvoole TV OTEKOVION T®V TEPLOYDOV TOL Yapaktnpilovtor omd EAdetyn oyANcemV Kot 1coppomio
01N eVOoN. Zopmeptlapfivel TOAALOVG Topdyovtes alAd Kuplmg avtodg mov oyeTilovtol e TIG OTTIKES KOl TIC 0KOLOTIKEG oyAnoets. H
nyopvmaven, N "eotopvmaven” Kot n EAAeWYN dacdv amotehodv aitia StaTopoyrg TG PLGIKNG NPEUIG.
H mpotevopevn pebodoroyia €yl cav KOPLO GTOYO VO GUVEIGPEPEL GTIV GMOTIUNGT TNG VILAPYOLGOG KaTdoTaons, otnv afloldynon
NG GLUVOLIKNG TOL POLIVOLEVOD TNG POTOPOTTAVGNG LE TNV a&loToincT XPovoselpdV dedopévmy KabdG Kat TV VTOGTHPIEN TG ANYTG
ATOPAGEMV amd TOVG POPEIC TNG INUOGIAG O10IKNGNG HE 0TOYO TV TPooTacio Kol avafadiion Tov euolkol TePBAAAOVTOG.

(133) ESTIMATION OF ARTIFICIAL LIGHT POLLUTION IN SUBURBAN AREAS. A GIS AND
REMOTE SENSING APPROACH

C. CHALKIAS', M. LIANOU?, M. PETRAKIS?, B. PSILOGLOU?

' Charokopio University of Athens
*Institute of Environment Research and Sustainable Development, National Observatory of Athens

ABSTRACT
Scientists observe with interest the continuous increase of night light emissions. In this category belong the astronomers who perform
their night observations with great difficulty. Also environmentalists are very concerned about the negative results of night light
pollution on flora and fauna as well as about the degradation of human quality of life.
In the present study a evaluation of night lighting in the Athens basin area is presented. Also presented a methodology for "tranquility
mapping" from artificial night-lights. This methodology was developed with the use of (GIS) Geographical Information Systems and
Remote Sensing (RS). The night light data used come from the Defense Meteorological Satellite Program (DMSP), Operational
Linescan System of U.S.A (OLS).
The term tranquility refers to the sense of peace, quite and natural pureness of the countryside. It takes into account many factors
mainly those related to sight and hearing. Noise pollution, visual pollution, light pollution and absence of woodland are the major
causes of tranquility disturbance.
The main scope of the proposed methodology is to contribute to the assessment of the present study, also to the evaluation of the
potential of light pollution with the use of time series data and to support the public authorities in their aim to protect and upgrade the
natural environment.



(134) MEAETH HAPAMETPON IZOAYNAMHE AYNAMIKHE OEPMOKPAZIAE EE IXEZH
ME TIZ XAAAZOKATAITIAEE XTHN KENTPOAYTIKH MAKEAONIA

A. TOYPNABITH, ©. KAPAKQSTAS, A. DAOKAE, T. MAKPOITANNHE

Touéag Metewpoloyiag kou Kiyuaroloyiog, Tunua 'ewloyiog, A.11.6.

IEPIAHYH
Mehetdvton po oelpd TopaléTpmy Tov oyetiCovran e v 1oodvvaun dvvapukn Oeppokpacio, katd tig nuépeg yohalokataryidag ot
Bopeto EALGSO.
H Bewpovpevn mepiodog kaAdmTEL TOVG UNVEG TOL Oeppod TUAOTOG Tov £T0VG (ATpilog-Zentéufplog), Yo ta xpdvio, 1984-2000.
Extog amd tig nuépeg yohaldmrtwong, AapuPavovtal Kot pio ol MUEPDY GYETIKNG evotdfelng, dote To dsiypa vo gival o
0AOKANPp@LEVO. Xp1GYLOTOlo0VTOL, KVpimg, dedopéva TAEYLOTOG 08 SLApOopPEg oNUAVTIKEG tIooPapiég oTtdoues.
Yroloyilovtal TpoOTapYIKEG KOl TOPAY®YEG LETOPANTES TNG 1G0dVVOUNG SuVaKNG Beppokpaciog. MeAET@VTOL Ol TAPAUETPOL OVTEG
Kot evtomifovial ot TAEOV OVIUTPOCOTEVTIKEG TV YoAalokatayidmv katd tn duwdpkelo g Muépac. Katadewvidetar o porog
OPIoUEVOV JEIKTMV Kat, Kupimg, Tov dgiktn Showalter exppacpévov pe tn Pondeia g 1oodvvaung duvopiknig Beppokpaciog, o
omoiog amotehel EKQPaoT TG 0GTAOENG, OAAG KOt TNG VYPOUETPIKNG KATAGTAGNG TNG ATHOCPALPOG.
Yvumepaivetat 0Tt ot TapAUETPotl Tov Egxmpilovy Umopovv va ¥pNSLonoBovy Yo TV €K TOV TPOTEPOV EKTIUNOT] TNG KATAGTACMNG,
a@ov 1 SLOKPITIKY] TOVG KOVOTNTA HETOED TOV NUEPOV YUAALOTTMONG Kol TOV MUEPDV GYETIKNG £voTAbelng etval e£icov KOAN TIg
LLECLEPLOVEG KOIL TIG TTPOLVES DPEG,.

(1 34) ON THE STUDY OF EQUIVALENT POTENTIAL TEMPERATURE PARAMETERS IN
HAILSTORM CONDITIONS OVER NORTH-CENTRAL MACEDONIA, GREECE

A. TOURNAVITI, T. KARACOSTAS, A. FLOCAS, T. MAKROGIANNIS

Department of Meteorology and Climatology, School of Geology, A.U.TH.

ABSTRACT
A series of parameters related to the equivalent potential temperature is studied, during the hailstorm days in northern Greece.
The study period is the warm period (April to September) of the years 1984-2000. A sample of relatively stable atmospheric condition
days is also considered, in order to form a complete database. Grid data are mainly used in various isobaric levels.
Primitive and derived parameters are calculated as a function of the equivalent potential temperature. These parameters are studied
and the more representative ones are considered. The important role of several indices is demonstrated, especially this one of
Showalter index, which is expressed as a function of the equivalent potential temperature, and describes the instability and
hygrometric atmospheric conditions.
The resulted parameters are proved to be a good and useful tool for forecasting hailstorms, since they are able to discriminate
hailstorm days from stable days, in the morning or at noon time, equally well.



(135) =YMBOAH =TH AHMIOYPI'TA AATOPIOMOY I'TA TON ENTOINIZMO KAI METPHEH
TON XAPAKTHPIETIKON TON XAAAZOKOKKON

0. KAPAKQSTAT', X. AIAMITIAT', K. AIAMIIA', N. TEANTAY?

"Tousac Metewpoloyioc kau Klaporoloyiac, Apiototédeio Ilavemotiuo Qcooolovikng
*Turuo MaBnuatikdv, Apiototéieio Iavemotiuo Ocooalovikne

IEPIAHYH
I'veton pio tpoomdOeta avamtuéng, onuovpyiog Kot vAoroinong evog alyopifLov yio Tov EVIOTIGHO, T SLAKPLoN, TNV TEPLYPAPT) TOV
OYMUOTOG, TNV KOTOUETPNOT Kol amelkovion TV xoAolokokkwov evog ytumnuévov yoralopétpov pe ) Ponbeia niekTpovikol
VITOAOYLOT.
H Swdwacio kot n pebodoroyio g enitevéng aUTOV TOV GTOXWOV €ivol BaCICUEVEG OGNV 0Py TNG OMTIKNAG AVAYVAPLONG TOV
KUKAK®V dlok@v, pe ) Pondela tng cuvovaoTiKig TomoAoyiag Kot ¢ TexyNt¢ vonuoosvvine. O 06pvfog mov eumepiéyetal oty
ewcova Tov YohalopéTpov, £va coPfopd TPOPANILO TOV GUVOEETOL e OTMOLUONTOTE OVTOUATY TPOGEYYIoN, €xel NON eEarewpbel. H
emelepyocio Kot aviivon kabe yoholopérpov mapéyet Tig eEAKPIPOUEVEG KAl AVTIKELLEVIKEG TANPOPOPIEG YO TIG SLOCTACELS TMV
YOALOKOKK®V, TIG QUOIKEG OLOUOPPDGCELS TOVG Kol TOV OplOd GLYKEVIP®ONG. AVTEG Ol TPOTUPYIKEG TOPAUETPOL BempovvTal
Bootkég Kot amapaitnTeg Yo TNV OVIIKELLEVIKT] EQAPUOYN TNG JdIKAGIag TNG OTATIOTIKNG 05loAdynong. YmoAoyiletor éva mAn0og
TAPAy®Y®V TAPAUETPOV, OTOG: 1 Lala yodallov, | evépyela TpdoKpovoNGS, 1 KIvNTiKY evépyeta YoAaloKOKK®V, K.A.T.
O amattovpevog xpovog avaivong kabe yoralopétpov éxetl pelwbel 6to eAdytoTo duvatd. AvTd, KAVEL OAOKANPO TO GUGTILO -TTOV
Booiletor oTIc €vvoleg Kot apyES TG YEMUETPIKNG KOl GUVOVAGTIKNG TOTOAOYIOG, OV GLVOEOVTAL LLE TNV TEXVNTH VONUOGUVI- £va
emBopntd kol ypnoilo epyoreio yio v oEOAGYNON TPOYPAURATOV YaAAlIKNS Tpootaciog, 00Tl Ogv amOLTEL OMOLOONTOTE
VTOKEWEVIKT] avOpdmvn enépfoon.

(135) ON THE DEVELOPMENT OF AN ALGORITHM FOR THE IDENTIFICATION AND
MEASUREMENT OF THE HAILSTONE CHARACTERISTICS

T. KARACOSTAS', C. LIAMBAS', K. LIAMBA', N. TSANTAS?

"Department of Meteorology and Climatology, Aristotle University of Thessaloniki
School of Mathematics, Aristotle University of Thessaloniki

ABSTRACT
An attempt is made to develop an algorithm, in order to identify, discriminate, contour, measure and depict the hailstones from a
dented hailpad, automatically, with computer’s help. The procedure and methodology of meeting these objectives is based upon the
concept of the optical recognition of circular disks, coupled with the combinatorial topology and artificial intelligence. The imbedded
noise in the picture of the hailpad, a severe problem associated with any automatic approach, has been already removed.
The data reduction and analysis of each hailpad provides accurate and objective information on the hailstone sizes, their physical
configurations and the concentration number. These primitive parameters are considered necessary in order to adequate be used to any
statistical evaluation procedure. Derived parameters, such as: hail mass, impact energy, hailstone kinetic energy, etc, are also
calculated.
The required analysis-time for each hailpad has been decreased to the minimum possible. That makes the whole system -which relies
upon the concepts of geometrical and combinatorial topology, coupled with artificial intelligence- a desirable and useful for the
evaluation of any hail suppression experiment, since it does not require any subjective human intervention.



(136) nPOZAIOPIZMOE FTPAMMIKON TAZEQN LE MAKPOXPONIEE MHNIAIEL LEIPEL
OEPMOKPAZIAY KAI BPOXONTOQIHE TOY EAAAAIKOY XQPOY

A.ZAABANOY, ®. MAYPOMMATHE, I1. ITIENNAZ, E. [KOYNTOYBA

Touéag Merewpoloyiog kou Kiyaroloyiog, Tunua I'ewloyiog, Apiorotédeio Hoavemiotiuio Ocooalovikng

IEPIAHYH

2V HEAETN aUTH EPELVATAL 1] VTAPEN CTOTIGTIKE CTLAVIIKAOV YPOUUIKOV TAGEMV OTIG UNVIOIES XPOVOSEPES TG Beppokpaciog Tov
aépa Kot TG Ppoydntwong otovg otaduovg AdMvac, Oescarovikng kat Képkvpac. Ta punviaio dedopéva kot yio Tic Svo TopapéTpovs
KOADTTOVY TNV TTEPI0d0 amd T0o deHTEPO LI TOL 190V adva g o 2002. v GUVEXELN, Ol IGTOPIKES YPOVOGEIPEG GUYKPIVOVTAL LE
TIG avtioToyeg amd éva TPOoEATO VYNANG optlovTiag avitvong povtého g otpocoapag (HadRM3). Aviikeyevikdg okomds g
obvykplong elvan va e&etacel katd néco o povrého HadRM3 eivar e 0éom vo mapdyet to xopaKINpLoTIKG TMV TOTIKOV KAUATOV.
Yeviplo, KAMPOTIKOV  0AAOYdV SNULOVPYOLVTOL [E TNV TPOTOTOINGN TOV IGTOPIKMV YPOVOCEp®V Bepprokpaciog kot fpoxdntmong.
Téhog, o1 evdeydueveg tdoelg g Beppokpaciog kot PpoyxodmTmong puéxpt o 1éhog tov 217 adva sktipodvat.

(136) IDENTIFICATION OF PAST AND FUTURE LINEAR TRENDS IN LONG MONTHLY
TEMPERATURE AND PRECIPITATION TIME SERIES IN GREECE

A. SALVANOU, T. MAVROMMATIS, P. PENNAS, E. GOUDOUVA

Department of Meteorology and Climatology, School of Geology, Aristotle University of Thessaloniki

ABSTRACT

The objectives of this study are three folds. First, an attempt is made for the identification of statistically significant linear trends in
the monthly records of near surface air temperature and precipitation in three meteorological stations (Athens, Thessaloniki and
Corfu). The data series covered the period from the second half of 19" century to 2002. Next, an evaluation of temperature and
precipitation in the latest Hadley Centre Regional Climate Model 3 (HadRM3) is performed in order to consider to what extend
HadRM3 is capable of simulating the mean and variability of the local climates. This is explored by comparing the output of three
individual HadRM3 grid cells with the station observations. Climate change scenarios are then developed by perturbing the historic
monthly time series of temperature and precipitation. Finally, the future trends of temperature and precipitation up to the end of the
21* century was assessed.



(137) EKTIMHEZH THZ HAIAKHE AKTINOBOAIAX AIIO METPHZEIZ O©EPMOKPAZIAZ
TOY AEPA LE AZTIKOYE KAI ATPOTIKOYE STAOMOYE ETH ®AQPIAA TON H.ILA

®. MAYPOMMATHE', S. S. JAGTAP?

"Touéac Metewporoyiac kar Klauaroloyias, Apiorotéieio Havemotiuio Osooalovikne
’Department of Agricultural and Biological Engineering, University of Florida, U.S.4

IEPIAHYH

H é\\ewyn perpnoemv nhakng axtivoBolriog (HA) eivotl éva onpovtikd epumddio yio TIC TEPIGCOTEPEG EPAPLOYEG ALY POUETOPOLOYIKOV
povTédmv. Apyikd, eumelpikéc péBodot yia tov voroyicpud g HA, cav cuvdptnon g péylotg kot gAdylotng Beppokpaciog Tov
aépa, a&loAoyoHVTaL XPTCLLOTOLOVTAG NIEPTOLES YPOVOCELPEG OO AGTIKEG KOl aypOTIKES TePLoyég ot PAdpda tov H.IT.A. Téhog, 1
YOPIKT SOUT TOV EUTEIPIKOV TAPAUETPOV EPELVATOL Kot 1) dSuvatdtnta ektipnong HA og aypotikég meployég omd mapapeéTpong mon
avamToxOnkav og aypoTikég Kot aoTkég meployés asoloyeitat. To poviého mov avantoybnke and tovg Donatelli xou Bellochi (DB)
métuye TG akpiPéotepes extipunoelg HA ot @Adpda. H wavotta ektipnong eEaptdratl and tov tHmov tov neptfarliovtog (aypoTikod
- A0TIKO) Kol TO YemYpapkd TAdtoc. Ta RMSE peta&d tev 16topikdv Kot ektiunpuévey ypovooelpdv HA kopdvinkav amd 3.1 éng
4.1 MIm?d™" xar and 3.2 émg 4.9 MIm™d™! yu ¢ aypotikoig kot aotikovg otadpotg avtictorye. H axtivoBolio oTig aypotikés
TEPLOYESG VTOAOYIOTNKE OMOTEAECUATIKO OO TOVG EUMEPIKOVS TAPAPETPOVG oL TPoNABay and avtictoryo mepPdiiovra Kot
vrepekTiOnke xkatd 17,6%, ot unviaia Bdon, 6tav ot mapdpetpot tpoAbav amd 100 aotikovs otafovg. Xvumepaivovue 0Tt O
aotikoi otabpoi eivar katdAiniot yio v extipnon HA o€ aoctikd nepifddiovia povo.

(1 37) ESTIMATION OF SOLAR RADIATION FROM AIR TEMPERATURE DATA FOR URBAN
AND RURAL STATIONS IN FLORIDA

T. MAVROMMATIS', S. S. JAGTAP?

'Department of Meteorology-Climatology, Aristotle University of Thessaloniki, Greece
’Department of Agricultural and Biological Engineering, University of Florida, U.S.A

ABSTRACT

Lack of site-specific global solar radiation (GSR) is a significant impediment for most crop model applications. First, several
empirical methods for estimating GSR from observed maximum and minimum temperature are evaluated using data from urban
(NCDC data set) and rural (FAWN data set) sites in Florida. Finally, the spatial structure of empirical model parameters is
investigated and the possibility of employing spatially interpolated coefficients developed at urban or rural sites to predict solar
radiation at rural locations where most crops are grown and often crop modeling is required to address various issues, is assessed. The
model developed by Donatelli and Bellochi (DB) achieved the most accurate estimations of solar irradiance across Florida. The
quality of those predictions varied with environment setting (urban-rural) and latitude. RMSE between observed and fitted daily GSR
were in the range of 3.1-4.1 MJm™d" and 3.2-4.9 MJm“d" for FAWN and NCDC evaluation sub-sets, respectively. Radiation for
FAWN sites, was efficiently estimated by the coefficients interpolated from rural sites but was substantially overestimated by 17.6%,
on monthly basis, when urban sites supplied the model empirical parameters. NCDC sites appear to be site specific and suitable
sources for supplying accurate solar radiation estimates at urban environments only.



(138) xQPIKA IPOTYIIA TOY TEQAYNAMIKOY YWOYE THE TPOIIOIAYZHE LTO
BOPEIO HMIZ®AIPIO

A. KAPEAHZ

Tavemoriuo e East Anglia, Tunua [epifoiloviikov Melstwv

IEPIAHYH
M xoptkr} avaAvcn Tov VYovg NG TPOTOTOVGNG, OMMS OVTO TPOEKVLYE YPNCLULOTOIOVTIOG TOV TOTO VIOAOYIGHOV TOV TAYOVG
ATLOGOOPIKOD CTPMUOTOG, ONUOVPYNONKE ULE TN YPNOUYLOTOINGCT NG OTATIOTIKNG HeBOd0V TEPIGTPOPNS KLPiMV GUVIGTOCAV, Ol
0mo1ieg Le TN OEPE TOVG TPOoEKLYAY OO TOV TIVOKA GUVOLOKVLLOVGNG TV apYIK®OV TIUdV ToL Vyous. H 1d1a avdivon €yve Egywpilotd
Kot yo. KaBe €va amd to 000 G TG OpPYIKNG YPOVOCEPES. Tuvollkd Oéka kOpleg cuvvictdoeg e&nydnoav kar OAeg TOvg
TEPIGTPAPNKAV Y10 VO, 0TOQEVYOEL 1 ATDAEIL TANPOPOPLOV.
H dwacmopd, mov ot kbpieg cuvietdces eEnyodv, eTavel 10 77% T GUVOAKNG S100TTOPAG TV OPYIK®OV Tidv. Extog amd 600, dAeg ot
dAleg ovvictdoeg £xovv mapatnpnBel kot og katdTepo VY. OAeg o1 cuvictdoeg £del&av oyvpn e&dptnon amd o 6Lov Kot achevn|
e&aptnon omd Tovg VOPATHOVG Kot TN péot Lovikh kukhogopia. To mo epeavég apyETumo TNAEGLVOECEMV MTAV GUVOESEUEVO LE TV
TaAvopounon tov Bopeiov Huiseapiov (NAO). Ot khpotoroyikés HeToforég Tov TeElevTai®V dvo dekaeTimv aneikoviloviay
KOAOTEPO OTIC GUVIGTMGES TOL ELYOV OLOLOTNTEG e avTh Tov NAO.
H otatiotikny avéivon Pacicmnke oe dedopéva tov NCEP/NCAR reanalysis project, ta omoio. KGALTTOV T1 YPOVIKN TEPIOS0 OV
exteivetat omd tov lavovdpro tov 1948 £wg kat o Mo tov 2000.

(138) SPATIAL PATTERNS OF TROPOPAUSE GEOPOTENTIAL HEIGHT IN THE
NORTHERN HEMISPHERE

A. KARELIS

Department of Environmental Studies, University of East Anglia

ABSTRACT
A spatial analysis of the tropopause height, which was derived from the pressure-layer depth formula, was performed using rotated
principal component analysis on the covariance matrix of the initial values. The same analysis was performed separately for each half-
period of the original time series. In total, ten principal components were extracted and all of them were rotated, to avoid losing any
information.
The variance, which the principal components explained, reached 77% of the total variance. Of the extracted components, only two
have not yet been identified at lower altitudes. The principal components showed a strong dependence on ozone and a weak
dependence on water vapour and on the zonal-mean flow. The most evident teleconnections pattern was associated with the North
Atlantic Oscillation (NAO). The climate change of the last two decades was better reflected, by the patterns that had similarities with
the one of the NAO.
This analysis was based on datasets from the NCEP/NCAR reanalysis project, governing the time period from January 1948 to May
2000.



(139) MIA ANAAYTIKH EK®PAZH TOY ®AINOMENOY THE XAAAZONTQIHE

2. XTOAAKH, ©. . KAPAKQITAY

Touéog Metewpoloyias kou Klinarodoyiog, Apiorotéleio Iavemotiuio Ocooatovikng

ITEPIAHYH
INveton po Tpoomdfeto EVIOMIGUOV, TEPTYPOPNG KAL ATELKOVIONG TOV GOIVOUEVOD TNG XOAALOTTMGONG MG GUVAPTION GLYKEKPLUEVOV
BepotypopeTpik®dv Kol SuVaUK®V Topapétpmv. Meletdtat 1 @uotkt| onuacio, Kafdg Kot 1) CLUTEPLPOPA TOV TOPUUETPOV OVTAOV,
MG TPOG TNV EUEAVIOT], OAAG KOl OVIUTPOCHOTELGT TOV QALVOUEVOL TNG YOAULOTTOONG, UE OMDTEPO GKOTMO TNV TEKUNPLUOUEVT|
OVOADTIKY] EKQPOGCT) TNG CLVAPTNONG, PACEL TPOTUPYIKOV HETEDMPOAOYIKMDY TOPAUETP®Y, OTTMG: YEDMIVVOULIKOD VYoLs, Oeppokpaciog
KOl GYETIKNG VYPOGING TOV aépa, 6T S1popa 1GoRapPIKA ETITEDA TG ATULOCPALPAS.
Xpnoomotovvrot dedopéva tov EBvikov Ipoypappatoc Xoralikng [Ipootaciog Tmv KOAMEPYEIDVY, TOV OVAPEPOVTOL GTNV TEPLOYN
tov vopdv HpoBiag kot [TéEAlag kot apopodv ot ypovikn mepiodo Maiov — Zemtepfpiov tov etdv 1984-1997. Ta dedopéva
TPOEPYOVTUL OO LETPNGELS TOL PAVIAP KALPOV GTO aegpodpopio «Makedoviay Kot padloPoAGELg TG TEPLOYNG EVOLLPEPOVTOG.
EAéyyetor 0 TpOTOG EPAPLOYNG TNG AVOAVTIKNG EKOPUCTS TOV GUIVOUEVOL TNG XOAALOTTMOONG, MG TPOG T1 PLGIKN TNG ONUAGLN, CAAY
KOl TNV OVTITPOCOTEVTIKOTNTA TNG. ZuyKpivovtot To aplfuntikd omoTeAECUATE TG GUVAPTNONG LE TIG OVTITPOCMOTEVTIKEG TULESG
AVOKAQGTIKOTITOG TOL pOvIdp Kopol, OTmg autég netpinkav 1 kot Kotaypdenkav péc® tov cvotipatog TITAN (Thunderstorm
Identification Tracking Analysis and Nowcasting), kot a&loloyovvrad.

(139) AN ANALYTICAL EXPRESSION OF THE HAILFALL PHENOMENON

S. STOLAKI, T. S. KARACOSTAS

Department of Meteorology and Climatology, Aristotelian University of Thessaloniki

ABSTRACT
An attempt is made to identify, describe and express the hailfall phenomenon as a mathematical function of certain thermodynamic
parameters. The physical meaning, significance, behavior and representativeness of the parameters are studied, in relation to the
occurrence of the hailfall phenomenon. The ultimate goal is to obtain a theoretically and scientifically sound analytical expression of
the hailfall phenomenon, as a function of the basic and primitive meteorological parameters, such as: geopotential height, air
temperature and relative humidity, at several isobaric levels of the atmosphere.
The data used are obtained from the Greek National Hail Suppression Program. They are radar measurements and radiosonde data
information, which represent the weather conditions over the major area of Imathia and Pella, for the warm months (May —
September) of the time period 1984-1997.
The applicability of the analytical expression is validated, with respect to physical meaning, significance and representativeness of the
parameters. The numerical results of the analytical expression are compared against representative radar reflectivity values -as they
were measured by the radar and recorded by the Thunderstorm Identification Tracking Analysis and Nowcasting (TITAN) system-
and evaluated.



(140) 0 KAYZONAZ =TH O@EZZAAONIKH KATA TA TEAEYTAIA 44 XPONIA

N. [TAKAAIAOY, ©O. X. KAPAKQITAZ

Touéog Metewpoloyias kou Klinarodoyiog, Apiorotéleio Iavemotiuio Ocooatovikng

IEPIAHYH
Mehetdvtol o EMEGOd0 KAVCMmVO otV Teploy TG @eoocarovikng yio ) ypovikn mepiodo 1960-2003 (44 ypovia). ['a ) cwo,
OVTIKELLEVIKY] KO AETTOUEPY] LEAETN OVTLUETMTMIONS TOV POLVOUEVOD TOV KOAVGMVO, OVOYKOGTIKA XPTCLLOTOLOVUVTOL Ol WPLOIES TLLEG
¢ Oeppokpaciog Kot ™G OXETIKNG LYPOSIag TOV aépa, Yo To ¥povikd drtdotnpa Maiov — Xentepppiov. Ta dedopéva mpoépyovron
a6 to Metemporoyikd Etabud tov Topéa Metemporoyiog kot KApatoroyiog tov Apiototereiov [avemotnuiov @sooarovikng.
O &vtomIodS TOL PULVOUEVOD TOV KADOMVE VAOTOIEITAL UE TN ¥PTOT TOV 0PIy TV ToV PlokKAMpoTikoy deiktdv Temperature-
Humidity Index (THI) kot Summer Simmer Index (SSI), tov vroAoyilovtat and Tig mpaieg Tipéc g Bepprokpaciog Tov aépa Kat Tng
OYETIKNG VYpaciag. Ztn dadikacio TG avAALONG GUUTEPIAAUPAVOVTOL Ol ETNCLES KOL PNVIOIEG KATUVOUEG TOV SEIKTOV QUTMOV, OOV
Kot evTomifovTal ol HEYIGTEG GUYVOTNTEG ELPAVIOTG TOV ETELGOOIMV KAV TNV TOAN TG OcocaA0viknG.
Ta yapaxtmpiotikd tov dewtd@v THI kot SSI cuykpivovtal o€ etota kot pnvicio KAMPOKO, KOl Ol OHOLOTNTEG KOl S0POPEG QVTMOV
dtaTvmdvovtat Kot agloloyodvtat.

(140) HEAT WAVE EVENTS IN THESSALONIKI DURING THE LAST 44 YEARS

N. PAKALIDOU, T.S. KARACOSTAS

Department of Meteorology and Climatology, Aristotelian University of Thessaloniki

ABSTRACT
An attempt is made to study the heat wave events in Thessaloniki for the 44-year period of 1960-2003. In order to pursue an objective,
precise and detailed study of the heat wave events, it is necessary and therefore is used hourly data information of air temperature and
relative humidity for the warm period of May through September. The data used are obtained from the Meteorological Station of the
Department of Meteorology and Climatology of the Aristotle University of Thessaloniki.
The identification of the heat wave events is accomplished through the use of the hourly values of the bioclimatological indices
Temperature-Humidity Index (THI) and the Summer Simmer Index (SSI), resulted from the use of the hourly measurements of air
temperature and relative humidity. The annual and monthly distributions of the aforementioned indices are used to identify the
maximum frequencies of occurrence of heat wave events in Thessaloniki.
The main characteristics of the THI and SSI, in an annual and monthly sense, are compared. The established similarities and
differences are presented and critically evaluated.



