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ABSTRACT

Weather radars are used to measure the electromagnetic radiation backscattered by cloud raindrops. Clouds that
backscatter more electromagnetic radiation consist of larger droplets of rain and therefore they produce more rain.
The idea is to predict rainfall rate by using a weather radar instead of rain-gauges measuring rainfall on the ground.
In an experiment during two days in June and August 1997 over the Italian-Swiss Alps, data from a weather radar
and surrounding rain-gauges were collected at the same time. The first 376 data patterns of June and the first 376 of
August were used for training the system and the remaining 400 data patterns for evaluation. Each data pattern
consisted of 44 radar and 44 rain-gauges measurements. The statistical KNN (k- nearest neighbor) classifier was
implemented for the classification task using the radar data as input and the rain-gauge measurements as output. The
rainfall rate on the ground was predicted based on the radar reflection with an average error rate of 24%. The error
rate is defined as the absolute difference of the predicted to actual rainfall, divided by the actual rainfall. In future
work neural network classifiers will be further explored for the classification task. Also the information about the
radar to cloud distance may be considered into the system. The results on this work show that the prediction of
rainfall rate based on weather radar measurements is possible.
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IIEPIAHYH

H évapén pog emonpiog Tov 1EpovOGTOPOL TOV KATOOTPEPEL TIS ToTaToQuTEieg (Phytophthora infestans) dAAG Kol 1
TOPOTEPO EMEKTAOT TG, Pacileton oe peydAo Pabud oTIG EMKPATOVGES KAPIKEG GUVONKES. XTO AMOTEAECUOTA EVOG
HEYOAoV op1BLOD EPELVITIKDY TPOYPOUUATOV TIVe ©T0 PLoAoyikd KOKAO TOL TEPOVOGTOPOL TPOCUPUOCTIKOV
KOTOANAEG pobnpotikés oxéoels. Me tov tpomo avtd cuvtdydnke €va poviélo mov meptypdesl v avémtuén Tov
TOPACLTOL OVOAOYO UE TIG EMIKPOTOVGES Konpkeés cuvOnkec. To poviého Pooiletar oe LETEMPOLOYIKES TAPAUETPOVS
(Beppokpacia, vypaocic, avepo kot Bpoydmtmon) Yo v e£dmiwon tag Tpocforns.

To HovtéLo TPOGAPUOCTNKE GE VAL CUGTNLLOL OLTOUATNG HETEWMPOAOYIKNG Ttapatpnons (Automatic Weather Observing
System - AWOS) dote va kataotel dvvorn 1 mpocopoioon ™m¢ eEEMENG Tov Tapdcttov 6 mpaypatikd ypovo. To
HOVTELO TTPOYmPEL avd Tpimpa YPOoviKd SIGTHIOTA OO TN Lo PACT] TNG AVATTLENG TOL LOKTTA 0TIV EXOUEV. Mepikeg
amd TG SUVOIKEG PACELS TOL HOVTEAOL TEpAaUBavouy, TV €EGMAMGOT TV TPOTO®V GTOPOV Omd TNV apyKn TNy
HOAVVGNG, TH ONUIOVPYIO TNG TPATNG OTOIKI0G, TV TAPUY®YN GIOP®V, TI LETOPOPE oTdpwv, T PAACTNON Kot TNV
KOTOOTPOPY TOL QLUAAOUOTOG omd TOV POKNTO. X& OAeC TIC QAGES, Ol UETEMPOAOYIKEG TOPAUETPOL TTOV
ypnoyorombnkay evepyodv katdAAnAo m kdbe pio Eeyoplotd oAAG ko oAANAEmdpdvVTaC, cvuPdiioviag otV
avartuén Tov Tapacitov, otov Pabud mov opilovv ot oxeTikég pabnpatés oxéoels. H Asttovpykdtnta tov poviélov
e€etaletan og o GEPE TEWPAUETMV OV TPOGOLOUDVOVV SLAPOPES EMIONUOAOYIKES KOTAGTAUGELS.
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ABSTRACT

The onset of a potato blight epidemic (Phytophthora infestans) but also its further spread depends to a large extent on the
prevailing weather conditions. The results from a large number of research experiments on the biological cycle of the
parasite have been mathematically modeled to describe the fungus’ evolution as this is controlled by meteorological
parameters (temperature, humidity, precipitation).

The model was adapted to an Automatic Weather Observing System (AWOS) so that the simulation of the parasite’s
evolution can be made in real time. The model proceeds in three-hourly steps from one phase of the fungus’ development
to its next. The dynamical phases of the model include, among others, the spread of the first spores from a primary source,
to the formation of the first lesion, the production of spores, the transfer of spores, the germination and foliage destruction
by the fungus. In all of these phases, the meteorological parameters that were used act separately but also interactively,
thereby contributing to the development of the parasite, as this is determined by the respective mathematical relationships.
The operation of the model is examined in a series of experiments simulating various epidemiological circumstances.
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IIEPIAHYH
Zmyv gpyacio avt Topovctdletal To Aoyiopkd epyoreio WeatherAid 1o omoio pmopel va ypnoponomdet amd tov
LETEMPOLOYIKO TTOPOUTNPNTH Y0 TNV TNHPNOT] ONUEWDCEMV CYETIKA pe TV e€€MEN TV Koupikdv eowvopuévev. O
£Eumvog aAyopBpog mov dayelpiletor o mePIPAALOV TEPLYPAPNG TOV KOpoV Kabodnyel Tov TopatnpNT OOTE Vol
didet o kGBe mepinton TG amapaitnTeg TANPOPOPies TPOG TO GVOTNHA, amokAeiovTag To AdOn Kot TG ToPUAElYELG.
"Evag dAhog €&umvog aAyopBpog mapdyel v mePypapn Tov Kapol o€ omAn YAdooso. Kabe véa kataydpnon poli
pe v opa wpooctifetar ot oyetikn Alota. H dadkacio eivor avaotpéyin Kt £I61 Ol KOTUX®PHOELS LTOPOVV VoL
avakAnBovv, vo tpomomomBovv 1 va dwaypagovv. Me Bdomn Tig kataympnoels, Tapeyovior omote (ndet and to
GUOGTNUA, Ol KATAAANAOL KMOKEG Kkapov mov o mpémel vo ypnoyomomBodv 1060 GTO GLUVOTTIKA OGO Kol GTO
OEPOVOVTIKG GTLOITOL.
H evko)io. ot TEPpLypa@n TOL KOpOD Kot TG SNUIOVPYIG LG KATAX®PNONG, OAAG Kot TO YEYOVOS OTL TO GVOTNLO
TaPEYEL TOV KATAAANAOVG KDKEG TOVL KopoD Pdacel tov Eyyeipidiov Kwdikwv g IIMO, kévovv 1o WeatherAid
éva ypnowotato gpyodeio yio tov mapatnpnth. EEokeiper v mbavotnta cAAUOTOS GAAG Kol TNV avAyKn
LOKPOYPOVIG EKTAIOELONG GTOV TOUEN TG TAPATHPTONG TOL KUpoD.
To WeatherAid pmopel va cuvdvaotel e AVTORATOVS HETEDMPOAOYIKOVS GTAOUOVS 1 LE TPOYPALLLOTO TOPAYMYNG
KMUOTOAOYIKOV ava@opmdv. Mropel g0KOAO VO, TPOGUPUOGTEL GTIS OVAYKEG OTOLOVONTOTE GTAOLOD GUVOTTIKOV 1|
OEPOVAVTIKOV KO VO AEITOVPYNGEL TOGO GE LELOVOLEVO VTTOAOYIGTH OGO Kol 6€ S1KTLO.
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ABSTRACT
In this study a software tool named WeatherAid is presented. The meteorological observer can use it for keeping
track of the evolving weather phenomena. The intelligent algorithm that manages the weather description
environment guides the observer to give, in every case, the essential information to the system, excluding errors and
omissions. Another intelligent algorithm produces the weather description in plain language. Each new record is
added in the relative list. The process is reversible and thus the records can be recalled, modified or erased. In respect
to these records, it provides at any time is asked to, the suitable weather codes that should be used in synoptic and
aeronautical signals.
The easiness in the description of weather phenomena and the creation of a record, but also the fact that the system
provides the proper weather codes according to WMO’s Manual on Codes, make WeatherAid a most useful tool for
the meteorological observer. Diminishes the probability of fault, but also the need of long-term training on weather
observation.
WeatherAid can be combined with automatic meteorological stations or with other programs for the composition of
climatic reports. It can be easily adapted in the needs of any synoptic or aeronautical station and can be installed and
run on a stand-alone computer or on a network of computers.
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IIEPIAHYH

H Bpoydntwon amotedel po omd TG KUPLOTEPES LETEMPOAOYIKES TOPAUETPOVS TTOV EMIPOVV KoL YapaKTnpilovv Tig
Tomkég KMpatikég ovvnkeg (tomkd kiipa). ‘Etor n mpoondbeia avayvapiong Kot katavonong g dloitag, g
HeTaPANTOTTOC Ko TG TAOoNG TV TOpouéTpev mov yapoaktpilovv Tig akpaicg cvvinkeg Bpoxdmtwong g
TEPLOYNG, KpiveTal wdlaitepa onUavTiky. O 6KOTOG TG TAPOVGOS EPYACIOS OV YIVETOL 6TO TAAIGLY TOV EVPOTATKOV
gpevvntikov mpoypaupatog STARDEX (STAtistical and Regional dynamical Downscaling of EXtremes for
European regions), agopd otV ovOIALGN TOV TOPATPOVUEVOV TAGEDV €VOC OPIGUEVOL aplOLOy SEIKTMV TOL
oxetilovian pe t PBpoyodmtmwon. Ta dedopéva mov ypnopwomomdnkoy amotehodv NUEPNOLES TIES PpoyOTTMONG,
TPoePYOUEVA OO 22 HETEMPOAOYIKOVG GTAOLOVG OUOIOHOPPO KOTOVEUNLUEVOVG 6TOV EALASIKO YMDPO Yo TN YPOVIKA
nepiodo 1958-2000. Eyve emiong éLeyyog NG OUOOYEVELLS TV XPOVOGELPOV TV SEGOUEVDV.

Me 1 ypnon KoTIAANAOL AOYIGHIKOD TPOYPAppoTog voloyionkov €61 (6) deikteg Ppoxdmtong 6€ €moykn
KAipoxa Kot yaptoypaendnkov ot téoeig avtmv. ITio cuykekpiéva ot deikteg avtol avapépovton Ge:

Pq90: 9° dexatnudpro e Ppoydntmong (mm/muépa)

Pxedd: péyiot axorovdio Enpdv nuepov

Px5d: 10 peyaidtepo mocd Ppoyng o€ didpkela 5 nuepOV

Pint: nuepnota évraon g Bpoydntwong (Bpoyn ava nuépa Ppoync)

P190: apBudc tepurtdosmv pe Toco Bpoyfig neyardepo tov 9°° dekatnuopiov

Pn90: 1060676 % TN PPOYONTOGTG TV TEPITTOCEDY UE TOGh Ppoyfc peyolbtepo tov 9°° dekotnuopiov.

A7 ™V avaAvor Kot TN HEAETN TOV TOPUTOVE SEIKTOV TPOKVTTEL OTL 0 dgiktng Pq90 og etoio Pdon Topovstdlet
apvnTikn téon yu 6A0 Tov EAAadIKO ympo, pe e€aipeon To Kevipwd Aryaio ko mv Abnva. Tov xeydva ot Tdoelg
Tov delktn awtol eneaviCovy mapPOUON KOTAVOUR LE TO TOC, KOL HOVO OTNV TEPLOYN TOV VOTIONVATOAMKOV Kol
vOTIoV Alyaiov ot Taoels yivovtal otaTioTikd onpovtikés. Ta anoteléopata tov deiktn Pxedd, yio to €10g, £de1&av
OTL LOVO G€ TPEIS NIEWPOTIKOVS 6TAOLOVS 01 TAGEIS TOV £lval apynTIKES, v gtval BeTIKEG oTOV VITOAOWTO EAAAOIKO
¥®po. v mepintwon tov dgiktn Px5d, oe emolo kKAipoka, oty Kevipikn Nrelp@tik] EAAGSa Kot 6to Kevipikd
Avyaio evtomilovton OeTikéc Taoelg Tov TEPPAALOVTOL OO GTATIOTIKG OMUOVTIKEG TTOTIKEG TAoES. Tov yedva,
0A0c 0 EAhadikdg ympog eppaviler avéntikéc Téoels, €K TV OMoimV OTATIOTIKG GMUOVIIKES &ivol avTtég otV
meployn g dutikng EAAGSag kan Tov Bopetov Aryaiov. Avtifeto mrwtikn gival 1 Tédon tov deiktn Pint pe e€aipeon
mv kevipikn EAAGSa 6mov ot tdoelg Tov elvar OeTikéc. ZTATIOTIKN GNUOVTIKOTNTO TOPOLGLALOVV Ol TEPLOYES TG
Bopetodutikng kot votiag EALGSag 6mwg emiong kot tov Popeiov Aryaiov. Ocov apopd otov deiktn PO, oe etron
KAipoka, To KeVIpkd Aryaio @aivetonr va mapovoidlel Betikéc thoels. Avtifeta oto Popeto Atyaio eppaviCovron
OTOTIOTIKA GNUAVTIKEG OPVNTIKES TAGES. TEAOC 1 avdlvon tov deiktn Pn90 £deiée 6T1 pdvo otnv kevepikr] EALGSa
mapatnpovvtar Oetikég Tdoelg. Avtifeta oTOTIOTIKA OMUOVTIKEG OpVNTIKEG TOoElG evromilovial otn Popeia
nrepotiky EAAGda kot oto fopelo Atyaio.
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ABSTRACT

Precipitation is one of the main parameters characterizing the regional climate in Greece. Identifying and understanding the
regime, the variability and the trend of the extreme precipitation conditions over Greece is an attempt of great importance. The
objective of the present paper, which is part of the European research project STARDEX (STAtistical and Regional dynamical
Downscaling of EXtremes for European regions), is to analyze the observed trends of a number of extreme indices related to daily
precipitation. The data used are daily precipitation data from 22 stations evenly distributed within the Greek region. The time
series extend from 1958 — 2000. The data sets have been also checked with respect to their homogeneity.

After using the appropriated software for all Greek station, six (6) extreme precipitation indices were computed and the composite
patterns of their trends were constructed. More specifically the selected indices are:

Pq90 90™ percentile of rainday amounts (mm/day)
Pxcdd Max no. consecutive dry days

Px5d Greatest 5-day total rainfall

Pint Simple Daily Intensity (rain per rainday)
P90 No of events >long term 90" percentile

Pn90 % of total rainfall from events>long term P90

The analysis and the study of the selected rainfall indices show that the Pq90 index, on an annual basis, presents a decreasing
trend for the whole Greek area except the central Aegean Sea and Athens. On wintertime, the trend of the index presents similar
distribution to the annual one with the southeastern and north Aegean Sea providing statistically significant results. For the next
index, annual maximum number of consecutive dry days (Pxcdd index) three continental stations present negative trend, with
positive trends in the rest of the stations. South Aegean Sea presents significant results. In the case of the greatest 5-days total
rainfall index (Px5d index), on an annual basis, central continental Greece and central Aegean Sea depicts positive trends, being
surrounded by negative trends, which present the most significant results. In winter, the whole Greek area appears to have
negative trend and the most significant area is found in south, western Greek area and north Aegean Sea. The Simple Daily
Intensity Index (rain per rain day) (Pint) presents positive trend in central Greek area whereas the rest of the country shows
negative trend for the same index. The statistically significant regions are the northwestern, south Greece and again north Aegean
Sea. As far as the number of events greater than the long-term 90" percentile index (Pf90) is concerned, on an annual basis, the
central Aegean Sea and Athens appear to have positive trend. On the contrary north Aegean Sea presents negative statistically
significant trend. In wintertime, north Aegean Sea presents also negative, statistically significant trend. Finally, the analysis of the
results for the index Pn90, both on annual and wintertime indicates that only central Greece presents positive trends. North
continental Greece and north Aegean Sea feature negative statistically significant results.
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IIEPIAHYH
¥t mopovoa gpyocio yiveral pio mpoomddeio, peAETNG Tov TTESIOV TV YEOILVaIKOY Vy®dv ota S00hPa kot tov
nayovg Tov otpodpatog (1000 — 500hPa) ywo v mepoyq g Evpdmng, g Mecoyeiov kot tng Bopelog Appikng.
Xpnoonomdnkav unviaio dedopéva yemdvvaukav ota 500 kot ota 1000 hPa oe chvoro 247 kouPikdv onpeiov
pe ovaivon 2.5° x2.5° mov keAdmrovy mapdbupo Suctdceny 5° A wg 40° A kar 30° B g 60° B yio tn ypovikni
nepiodo 1958 — 2000. Amo ta dedopéva avTd VITOAOYIGTNKOV 01 KOVOVIKOTOUUEVES TILEG GE EMOYIKN KAILOKO Y10 TO
nedio tov 500hPa kot tov wdyovg Twv (1000 — 500 hPa). H emidoyn tov 600 avtdv mediov éyve AOY® TG KAANG
GLGYETIONG TOL TOPOLGLALOVY, GUUE®VO PE TPONYOUUEVEG UEAETEG, HE TV PpoyodmTmon kol tn Oeppokpacio
avtictotyo.
Epappodomke n pébodoc g Avaivong oe Kbdpieg Zoviotdoeg pe nepiotpoen (Varimax ). EmAéytnray yio OAeg T1g
MEPUTTMCELS Ol TECOEPIS TPMTEG KUPLEG CLVICTMOGCES OV EPUNVEVOLV Y10 OAES TIG EMOYEG MOGOCTO SUCTOPAG
peyorvtepo omd to 80 %. I kdBe emoyn Eexopiotd, YopToypaendnKov ot QOPTIcES TV TECCAPMOV OVTOV
GLVICTOOMV, and 6oL TpokLITEL OTL Yo, KGOe pia pmopel va d00<i o opiopévn puotkn epunvela, gite exkppalovrog
™ 0éom evog KEVTPOL dpao|g, £lTe T CLUTEPLPOPE EVOS KALOTUCOD deiKTT).
Xy mepintoon tov nediov Twv 500 hPa, yio Tov yelLmve, To KEVIPIKO KOl VOTIOOVTIKO TUNHO TNG TEPLOYNG HEAETNG
TEPLYPAPETAL AO TNV TPAOTN KLPLOL CLVIGTAOGA, 1 ool etvor kot 1 emkpatéotepn. To KEvipo avtig Ttomobeteitan
oto. ovvopa ¢ IPnpung Xepooviicov pe v Fodrio. To kévipo @V GAA@V TPLOV KOHPLOV GUVIGTOOMV
gvtomilovtat: a) tng dedtepng ot Popeta Appikn vota e Kpnng B) g tpitng Popeta tg Mavpng @dracca v)
g TETOPTNG 6T0 SVTIKA TG ZkavdwvapPioc. T Tig vwdowteg Tpelg emoyE dev mopotnpeitol afloonuein oAlayn
0T0. KEVTIPO TOV KOPI®V CLVICTOCHV. Al0QOpEG CNUELOVOVTAL GTNV €KTOON TOL KoToAapuPaver 1 kabe wdpla
GLVICTMGO, GTO TOGOGTO SILCTOPAS TOV EPUNVELEL 1 KAOE pio amd avTég Kot 6TV GEpd pe TNV omoia e&dyovtot and
™V gQoppoyn g pedodov. Idwitepa v dvoiln, evolapEpov TapovGtdleL To YEYOVOG OTL 1) TPiTH KOPLKL CLVIGTAOCH
epoavifel avtifetn copumepLpopd and T GALEG TPELS, APOV O1 TYEG TOV POPTICEWV EIval APVNTIKES.
Awpopetik| etvor 1 ovpmepipopd Tov mhyovs Tov otpdpatog (1000 — 500hPa) Adym ¢ pn otabepdmTos Twv
KEVIPOV TOV KOPI®V GUVIGTOCHOV Y10 TIG TEGGEPLS MoYEG. [ Tov Xeldva, yivetar eovepd OTL 1| TAEOV ONUOVTIKNY
gtvon m 1pitn xHpro cvvictdoa ¢ omoiag To kévTpo Tomobeteiton Popeimg g Mavpne Bdiaccag. ASoonpueinwt
glvol ooumEPIPOPE TG TPAOTNG KVPLOG GLUVIGTMOOG, 1 Omoid Tapovctdlel dvo kévipa, &va votw g Mavpng
®draccag kot to dgvtEpO oTOr duTikd NG ZKovowvaPiag, pe avtifeteg popticels. H devtepn kdpa cuvictdon
eREavilel To KEVIPO NG VOTIL TNG ZIKEMOG, EVD TO KEVTPO TG TETAPTNG Tapatnpeiton ot dutikd ¢ [Toptoyariog.
Ta v mepiodo ¢ avolEng ta KEVIpa TV dVO €K TOV TEGGHP®V KVUPLOV GUVICTOCOV POIVETOL VO TOPAUEVOVY
otafepd evad M Tpitn Kou TéTOpTn KHPLo cVVICTAOGCH UPaviiovy Ta KEVTIpA Tovg TNV TEPloyn g Bopetag Appikng
votiog ¢ Kpntng kot oty Avtikrp Meodyelo avtiotoygo. To kadokaipt To KEVIpA TOV KOPIOV GUVIGTOCHV
TaPOVGLALOVV TOPOUOLD EIKOVOL [LE UIKPES UETATOTIOELS TOV KEVIPWV TOVG. TEAOC T0 pOVOT™PO, TO GUVOAO NG
TEPLOYNG UEAETNG POIVETOL VO TEPLYPAPETOL OO TIG TPELS TPMDTEG KVPIEG CLVIOTMOGES, 0POD 1) TETAPTN EIVOL ELPAVDS
TEPLOPLOUEVT KOADTTOVTAG HOVO Eva T TG Madpng OdAacacag.
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ABSTRACT
In the present paper, the geopotential heights at 500hPa and the thickness fields of (1000-500 hPa) are analyzed over
the broad region of Europe, Mediterranean and Northern Africa. Monthly values of geopotential heights at 500 and
1000 hPa are used, within the area of 5° W — 40° E and 30° N — 60° N. The data set used consists of time series of
NCEP-NCAR re-analysis data with grid point resolution of 2.5°X2.5° over the period 1958-2000. Normalized values
on a seasonal scale were computed for the geopotential heights at S00hPa and the thickness fields (1000 — 500 hPa).
These two fields were selected due to their good correlation (according to previous studies) with precipitation and
temperature respectively.
Rotated Principal Components Analysis (Varimax Normalized) has been applied. For every case the first four
principal components have been retained explaining more than 80% of the total variance. For every season, using the
loadings of these principal components composite patterns were constructed. Rotated PCs allow physical
interpretation of the patterns as they are related to either the position of a center of action or a behavior of a climate
index.
In the case of the 500hPa geopotential field, for winter, the first principal component, which is predominant, covers
the central and southwestern part of the study area, with its center in the borders between the Iberian Peninsula and
France. The centers of the other three principal components are located at: a) north Africa and south of Crete for the
second one b) north of the Black Sea for the third one and c¢) west of Scandinavia for the forth. No remarkable
changes of the principal components centers are noticed for the other three seasons. On the other hand, the
percentage of variance is different as well as the area that each principal component covers. More particularly in
springtime the third principal component presents a different behavior from the other three, with negative loading
values.
The centers of the PCs in the case of the thickness field (1000 — 500 hPa) show a non-stable distribution for the four
seasons. At winter, the predominant principal component is the third one which center is situated at the north of the
Black Sea. The first PC appears to have two centers one at the south of the Black Sea and the other at the west of
Scandinavia with opposite loading values. The center of the second PC is at the south of Sicily while the fourth’s one
is located at the west of Portugal. In the case of spring, two out of the four PC centers remain almost stable whilst the
centers of the third and the fourth PC are at northeast Africa and at the western Mediterranean respectively. The
patterns of the four PCs in summer time are almost alike. Finally at autumn the study area seems to be interpreted by
three PCs while the forth one is obviously limited.
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ABSTRACT
The Markov models are frequently proposed to quickly obtain forecasts of the weather “states” at some future time
using information given by the current state. One of the applications of the Markov chain models is the daily
precipitation occurrence forecast.
In this paper a Markov chain model is tested with two states for the daily precipitation in summer and winter of
1961-1990 at several stations in Romania. The states of the Markov chain are: precipitation occurrence and
precipitation non-occurrence, that is wet and respectively dry day. There are computed the sets of conditional (or
transition) probabilities for first-order, second-order and third-order Markov chains. To find the most appropriate
model order among the different orders of the Markov chains for the daily precipitation series, the Bayesian
information criterion (BIC) was used.
The Markovian approach for simulating daily precipitation occurrence points out significant differences between the
precipitation regime in summer and winter. The conditions of the occurrence of precipitation depend on the space
domain too, being less favourable in the extra-Carpathian area than in the rest of the territory.
A first-order Markov chain gives the most appropriate representation of the daily precipitation occurrence in the
summer season. In winter, the occurrence of the daily precipitation is well simulated by a first-order Markov chain in
the extra-Carpathian area and by a second-order one in the rest of Romania’s territory. This result shows the strong
influence of the shape and massiveness of the Carpathian on daily precipitation occurrence and their variability.



(008) THE NUMERICAL SIMULATIONS OF THE EFFECTS OF THE CHANGES

OF THE ATMOSPHERIC ICE NUCLEI CONCENTRATIONS ON THE RADIANT
PROPERTY OF THE PRECIPITUS IN BEIJING AND THE POSSIBLE CLIMATIC
EFFECTS

L1JUAN', MAO JIETAI', HU ZHUIN?, YOU LAIGUANG?

'Department of Atmosphere, Institute of Physics, Peking University, Beijing, China
’Chinese Academy of Meteorological Science, Beijing, China

ABSTRACT
Nowadays, the concentration of atmospheric aerosols has increased a lot with the pollution caused by more and more
human activities. The ice nucleus concentrations which are observed in similar conditions by the same person in
Beijing in 1963 and 1995 are introduced in a 3-D cloud model. Numerical simulations of 20 precipitation days from
June to September in Beijing in 1996 are conducted. Conclusions are that radiant and physical properties of cloud
may have changed for the increased IN concentrations during the 32 years and the climatic effects can also be
modified directly and indirectly.



(009) CONVERGENCE LINES IN THE MEDITERRANEAN SEA

T.LA ROCCA

Italian Met. Service Rome

ABSTRACT
In the present study the environments which lead to the development of convergence lines are shown; because of
their characteristics of convectivity and quasi-stationarity, they are able to generate heavy and intense precipitations
over relatively restricted areas.
Once introduced a proper classification, techniques of diagnosis and prognosis are proposed, analyzing their
predicibility in the numerical forecasting. Finally, some case-study in the Mediterranean area are described.



(010) E©APMOIH MEOOAOAOTIAL AIOPOQEHE TON POTNQETIKQN

TIMOQN OEPMOKPAXIAY KAI YI'PAXIAX T'TA THN METEQPOAOTI'IKH
YIHHOXTHPIEH TQN OAYMIITAKQN AT'QNQN 2004

M. ANAAPANISTAKHE, IT. DPATKOYAH

Ebvircny Metewpoloyixny Yrnpeoia, EALdda

IIEPIAHYH

v gpyacio avtn Tapovctaloviol Ta amoTEAESHAT TG £QopLoyNG HeBodoroyiag S10pBmaong TV TPOYVOCTIK®OV
TIH®V Oeprokpaciog Kot vYpaciag Tov Pn-vdpootatikod poviélov kapod COSMO-LM, cg gikoot tonobeoiec otnv
€upUTEPT TTEPLOYN TG ATTIKNG, OOV £xovv gykatactabel Avtouator Metewporoyikol Xtabpol yio Tnv vrootipién
tov Olvumoxadv Ayovov 2004, H pebodoroyia Paciletoar oe té00epig dapopetikéc dtophdcels: otig dV0 TPpmTES
ypnoonotovvtar @idtpa Kalman, m tpitn eivar pio gumeipikny pébodog, evd m tétaptn mopdyel THEG TOL
ompifovior oto cvvdvacud TV Spbopéveov TGOV TOv TPV Tponyoduevev Hedddwv amodidoviag Tovg
ovvteleotég Papdmroc. To amoteléopoto gival 13104TEPO IKOVOTOTIKG, GUGTNUATIKG GOOALOTO EANTTOVOVTOL
ONUOVTIKA.

(010) APPLICATION OF A METHOD FOR THE CORRECTION OF NEAR-

SURFACE TEMPERATURE AND HUMIDITY FORECASTS FOR THE
METEOROLOGICAL SUPPORT OF OLYMPIC GAMES 2004

M. ANADRANISTAKIS, P. FRAGOULI

Hellenic National Meteorological Service

ABSTRACT
In the present study the results of a correction procedure of the near surface temperatures and humidity forecasts
provided by the COSMO-LM limited area model are presented. These forecasts concern twenty places around
Athens where automatic weather stations have been established for the meteorological support of the 2004 Olympic
Games. Four distinct corrections are applied: the first two methods are based on Kalman filter theory, the third
method is an empirical one, while the fourth provides corrected values combining the corrected values from the
previous three methods assigned weights to each one of them. The results have been proved very efficient.



(011) MEAETH TQN TAZEQN TQN AKPAIQN KAIPIKQN ZYNOHKQN LTON

EYPYTEPO EAAAAIKO XQPO I'lA TO AEYTEPO MIXO TOY 20°" AIQNA (MEPOZX
B-OEPMOKPAXIA)

X. ANATNOETOIIOYAOY, K. TOAIKA, IT. MAXAIPAS

Touéog Metewpoloyiog kot Klpazoloyiog, Tunua I'ewloyiog,
Aprorotédero [avemoriuio Ocooalovikng

IIEPIAHYH
Yrapyet avénon otn cuyvotnTo ELEAVIONS TOV aKPai®V KATACTACE®V To TeAevTain xpovio otV EAAGSH kot oo
gtvan o mBovd aitia avtig ™G avénong Amdvinon oto epd@Tpo avtd Ha Tpoomabnoel va dDoEL 1 TAPOVCH
gpyacio, mov eivar pépog tov gvpmmaikoy mpoyphupotog STARDEX (STAtistical and Regional dynamical
Downscaling of EXtremes for European regions).
Ewdwotepa, n epyacio avtr £l 6KOTO TV £pguva Kol TV eKTipunon tov akpoinv 0eppokpactdv Kotd v StbpKeo
ToV 3£0TEPOL 60D ToL 20° advo oty gupvTEPT EAANVIKA TtEpLoyn. Baciopévol o yvootéc amd v Pipioypagio
oTaTIoTIKEG LeBOdoVG yivetan Edeyyog Yo TNV eneavion i Un oALoydV 6TV Tapovsia Tov akpaimv Beppokpacidv
Katd ) mepiodo perétng. Emiong, eAEyYETOL 1 OTOTIGTIKY ONUOVTIKOTNTO TOV OAAUYDV 0VTOV KOOMS emiong kot v
eppavitouv emoyikotnta. H avélvon tov okpoiov Oepuokpocidv £ywve HE TNV XpNoN MUEPNOOV TIHOV
Oeppokpaoiog amd 22 pHeTE®POLOYIKOVS 6TAOUOVS, 01 0Ttoiol PPioKoVTOL OLOIOUOPPO KATOAVEUNUEVOL GTOV EAATVIKO
YDPO, Yo TN xpovikn mepiodo perétng 1958 - 2000.
To mv xoAbtepn peAétn tov akpoiov Bepuokpacidv LEoAoyioTNKOV UE Tn XPNON KATAAANAOL AOYIGUIKOV
TPOYPALUATOS Oplopévol deikteg akpaiov Oeppoxpacidv. Emiong, vmoAloyiotnkay ot TACES TV SEKTOV KOl 1|
OTOTIOTIKN OTUOVTIKOTNTO aVTOV o€ enimedo 95%. ITo cuykekpiuéva ot deikteg avtol glvat:
Tx90: 9° dekotnudpro ¢ uéylotng Oepurokpasciog
Tn10: 1° dexatmuodpio g eddyiotg Oeppoxpaciog
Tnfd: TAf00¢ TV Nuep®dv Tayetod pe Tmin<0°C
Txhw90: didpketa Oeppod KOpHOTOG
ZOUQOVO [LE TO OTOTEAEGHOTO THG OVAAVONG TV TAGEMV OV TaPATPNONKAV GTIS oKpaies Beplokpaciec TpokdmTeL
ot ot etfoleg péytoteg Oeppokpacieg (Tx90) av&dvouv e OAOKANPN TNV EMANVIKY TEPLOYN Y10 TN YPOVIKT| TEPI0S0
peiég 1958-2000. Ta amoteAéopata OVTA UTOPOOV Vo epunvevfovv omd v avéntiky téon Tev peyiotov
Oeprokpacidv katd n S1dpKe TOL KOAOKOPLOL TTOPE T CTATICTIKO CNUOVTIKY TTOTIKN TACT oUTOV KoTd ™
dubpkea Tov yeydva. Avtibeta, ol etnoteg gddyiotes Oeppokpacieg (Tnl0) mopovoidlovy GTATIOTIKG OTHOVTIKY
TTOTIKN TAo™ wWiaitepa otV Keviptkn kot votodvtiky EALada. O deiktne Tnfd, yio 10 €rog, eppavifel Oetikég
TAGELG Y10 TOVG TEPIOGOTEPOVS NTEP®TIKOVG 6TofUoVG. Ot TAGELG aVTEG €Vl GTOTIOTIKA GNUAVTIKEG UOVO Yol
oplopévoug and avtovs. Avtictorya, o deiktng Txhw90 gpeovilel 6TaTIOTIKG ONUOVTIKEG ApVNTIKES TACELS dlaiTEpPQL
GTN VOTIOOVOTOAIKT KO VOTIOSVTIKY EAANVIKN TTEPLOYN.



(011) TRENDS IN EXTREME EVENTS ACROSS GREECE IN THE 2" HALF OF
THE 20" CENTURY (PART B-TEMPERATURE)

C. ANAGNOSTOPOULOU, K. TOLIKA, P. MAHERAS

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

ABSTRACT
Does the frequency of extremes events across Greece during the last years increase and which are the causes of this
increase? The answer on this question could be this study, which is part of the European research project STARDEX
(STAtistical and Regional dynamical Downscaling of EXtremes for European regions).
This study is aimed at investigating the evaluation of extreme temperature over the second half of the 20™ century
across Greece. Consistent statistical approaches were used in order to find out whether there have been any changes
in the extreme temperatures over the studied period. It has also been investigated the significant of changes and the
seasonal dependence. Using daily maximum and minimum temperatures for 22 selected stations, which are evenly
distributed across Greek area, carried out the analysis of extreme temperature. The time period for the study was
1958 to 2000.
A number of extreme temperature indices were calculated using appropriate extreme indices software. The indices
trends were computed and they have been tested at a level of significant a = 0.05. The extreme temperature indices
are:
Tx90: Tmax 90" percentile
Tn10: Tmin 10" percentile
Tnfd: number of frost days Tmin<0°C
Txhw90: Heat wave duration
The result of the analysis of the selected temperature indices indicate that the annual maximum temperature (Tx90)
increase during the period 1958-2000 almost for the whole Greek area. The increasing maximum summer
temperatures can explain these positive trends, although the maximum winter temperature presents statistically
significant decrease. On the contrary, annual minimum temperature presents a decreasing trend, which is statistically
significant in central and southwestern Greece. The annual number of frost days index (Tnfd) present positive trend
along most of the continental stations but these trends are statistically significant only in few of them.
Correspondingly, the heat wave duration index (Txhw90) present negative trends in southeastern and southwestern
Greece providing statistically significant results.



(012) PAFOG - A NEW EFFICIENT FORECAST MODEL OF RADIATION
FOG AND LOW STRATIFORM CLOUDS

A.BOTT

Meteorologisches Institut, Universitdt Bonn, Germany

ABSTRACT

The new forecast model of radiation fog events PAFOG will be presented. The model has been developed on the
basis of the microphysical fog model MIFOG of Bott. The aim of PAFOG is to improve the local fog forecast on
airports and other neuralgic traffic locations where fog frequently occurs. To obtain a numerically efficient model,
the detailed spectral cloud microphysics of MIFOG has been replaced by a new parameterization scheme describing
condensation/evaporation within the fog. In addition to this, a vegetation model has been linked to PAFOG so that
fog evolution as influenced by different types of vegetation can also be accounted for. For a large number of days
which are favourable for fog formation, numerical results of PAFOG will be presented and compared with routinely
measured data of the German Weather Service. It will be shown that the onset and time evolution of radiation fogs is
largely affected by the surface fluxes of moisture and sensible heat and, thus, by the inclusion of vegetation in the
model.



(013) CLIMATIC VARIATIONS OBSERVED IN ITALY BY THE ITALIAN
METEOROLOGICAL NETWORK

T. COLOMBO, V. PELINO

National Centre of Aeronautical and Climatic Meteorology - CNMCA
Italian Met Service ROME-ITALY

ABSTRACT
We present a study concerning climatic behaviours of several observables, open to changes driven by greenhouse
effect, obtained from the analysis of meteorological data collected in 53 Italian meteorological stations, since 1961.
The study of temperature and precipitation trend for the period 1991 — 2000 has been calculated too. A sharp
increase of the temperature after 1980, particularly in mountain stations, is showed. The trend of several climatic
indexes is considered too together with a comparison of 1921-30 precipitation and 1926-55 temperature collected by
Italian Hydrological Service.



(014) A STUDY OF ULTRAVIOLET SOLAR RADIATION AT CAIRO
URBAN AREA, EGYPT

S. M. ROBAA

Astronomy & Meteorology Department,
Faculty of Science, Cairo University, Giza, Egypt

ABSTRACT

The monthly mean daily values of global, G, and ultraviolet, UV, solar radiation incident on a horizontal surface at
Cairo urban area during the two different periods (1969-1973) and (1993-1997) are presented, analyzed and
compared. The effect of urbanization processes on the solar radiation components is investigated and discussed. It
was found that the total amount of the two radiation components, G and UV received at the urban area of Cairo
during the period (1969-1973) highly exceeds received during the period (1993-1997) for all months of the year. The
mean relative reduction of G and UV reached 17.4% and 27.4% respectively. A significant correlation between G
and UV radiation has been found and the recommended correlation equation has been stated to estimate the values of
UV radiation that difficulty measured at any site in the zone of Lower Egypt. Also, a comparative study of the two
radiation components, G and UV, at urban (Cairo) and rural (Bahtim) areas during the period (1993-1997) revealed
that the urban area always has values of G and UV radiation distinctly lower than that found in rural area for all
months of the year. Urban-rural mean reduction of G and UV reached 7.0% and 17.9% respectively. The ratio of the
ultraviolet to global radiation (UV/G) are calculated and compared with other sites in the Arabian Peninsula. The
effect of atmospheric dust on the measured solar radiation components is also investigated and discussed.



(015) QUALITY CONTROL OF RAINFALL MEASUREMENTS IN CYPRUS

C. GoLZ', T. EINFALT', S. MICHAELIDES>

'Einfalt & hydrotec GbR, Luebeck, Germany
’Meteorological Service, Nicosia, Cyprus

ABSTRACT

The basic condition for using rain data from raingauges and radars is data quality control. Rain data could be used
more intensively in many fields of activity (meteorology, hydrology etc.), if the achievable data quality could be
improved. This depends on the available data quality delivered by the measuring devices and the data quality
enhancement procedures.

In general data quality control is devided into quality check and data correction. Data quality check is the process to
analyse data in order to categorise them. Data correction is the process to modify data which have been labelled as
being “not 0.k.” in the quality check. Known data problems for one single data source (ground or space radar,
continuous or daily raingauge), which should be minimized or eliminated by the means of check and correction
algorithms are reviewed.

In the scope of the EU-project VOLTAIRE (Validation of multisensors precipitation fields and numerical modeling
in Mediterranean test sites) rain data of Cyprus are analysed. Different quality control methods are applied to the rain
data of 146 raingauges and the data of 14 events (2002+2003) of the C-Band radar in Kykkos. The first results of the
use of quality control algorithms and radar-raingauge comparisons in Cyprus will be presented in the paper.



(016) ON LINE TEACHING AND LEARNING OF METEOROLOGICAL SUBJECTS

E. E. KATSIAMBIRTAS

Consultant meteorologist, Sydney, Australia

ABSTRACT
There is no doubt that technology and in particular the Internet facility has revolutionarised our way of life in the last
10 years. Teaching with proven learning by the learner (high school or university student) has still to go a long way
in many areas of science including meteorology. Schools and Universities have spend a lot of money for hardware as
computers sitting idling and glowing through the day or use as word processors but very little for software for on-
line learning( distance or distributed education).
There are a lot of good web sites for the professional meteorologist with excellent information material but not many
relevant packages appropriate for certain curricula and skills learned in context. The question for the teacher/lecturer
is whether to use the Internet (therefore using mostly constructivist and project —based methods ) as a sole mean of
teaching, to have both the traditional teaching style using overhead projector, spreadsheets even power point
products or a mixture of Internet and traditional methods of teaching/learning. As one pedagogist said students must
use sometimes books, sometimes calculators and sometimes the Internet)
Everybody knows the advantages of the Internet like: student independence from teacher, quick, rich, up to date
information ,activities that match the person’s interests, needs, style and development readiness, learning
independent of place and time, self —paced, customized, competency-based, no heroes needed, cost effective and
most important student stronger performance because learning is the goal.
Professional development is experienced as a personal journey of growth and discovery that engages the learner on a
daily basis. But some of these on —line training are little more than the 1950’s college syllabi dressed up with on line
reading. In addition, the question whether teacher/trainer is well trained to train the students is unfortunately hanging
over our heads. From studies in the USA and elsewhere has been proven that we have a long way to go never mind
the problems students/learners are facing with. Many students are confused by the large amount of information on
the web sites and they in many cases use the method of cut and paste which constitutes no higher order of learning.
Examples of good web sites and bad web sites for learning solely using the Internet are presented in this paper.
With time very valuable to both teacher and students it is time more funds become available for research both
individually and to universities in what I will call “Educational Meteorology”. It is suggested that a research
committee of the Hellenic Meteorological Society with assistance from other national and international Societies
must be established to look at this very important aspect of education in meteorology and related sciences as we
already entered the twenty first century with limited funds and big classes at Universities following the success of the
sixth international conference on school and popular meteorological and oceanographic education in Madrid in
2003.
The currently running of hundreds or thousands climate prediction models by the British Meteorological Office and
Oxford University and assisted by the 2000 individual volunteers around the world will give the opportunity to
teachers and schools to take part in this exercise via the Internet thus promoting the exchange of ideas and eventually
strengthen the on- line teaching /learning process.



(017) EVALUATION OF URBANIZATION EFFECTS ON CLIMATE CHANGE
OVER THE NORTH-EAST OF LR. OF IRAN

A. SHAHABFAR, J. B. JAMALI, A. RAMESH

Climatological Research Institute (CRI), I. R. of Iran Meteorological Organization

ABSTRACT

Several climatological studies shown that human activities such as urbanization, industrial developments have a
great impact on changing of climatic parameters around the world, for example, exist of heat island over the large
cities, increasing of global mean temperature, increasing of mean sea surface height. ..

In this research by the aim of evaluation of urbanization and industrial developments impacts on the surface air
temperature trend and climate change in the North-East of I. R. of Iran an updated data set that have been observed
and recorded by I. R. of Iran Meteorological Organization (IRIMO) since the late 1950s in Khorasan province at
North-East of Iran have considered, Therefore, maximum, minimum and mean surface air temperature recorded,
analyzed to reveal spatial and temporal patterns of long-term trends, change points, significant warming (cooling)
periods and linear trend per decade. According to this research summer minimum temperatures have generally
increased at a larger rate than in spring and autumn minimum temperatures. On the other hand, night-time warming
rates of spring and summer are generally stronger than those that exist in spring and summer daytime temperatures.
Considering the significant increasing trends in annual, spring and summer temperatures, it is seen that night-time
warming rates are stronger in the northern regions, which are characterized by the Khorasan Province macroclimate
type: a very hot summer, a relatively hot and late spring and early autumn, and a moderate winter. We have
seriously considered the strong warming trends in spring and summer and thus likely in annual minimum air
temperatures. It is very likely that significant and very rapid night-time warming trends over much of the province
can be related to the widespread, rapid and increased urbanization in Khorasan Province, in addition to long-term
and global effects of the human-induced climate change on air temperatures.



(018) JET STREAM’S ZONES AS DANGEROUS AREAS FOR AVIATION IN
EUROPE

R. BAKOWSKI

Forecast Office, Institute of Meteorology and Water Management, Krakow, Poland

ABSTRACT
This paper presents the zones of strong streams in upper and middle troposphere over Europe. The data used in the
analysis came from aerological measurements taken in the decade 1992-2001 at 67 stations over Europe and its
margins. The study revealed the frequency and annual course of winds with speeds over 30 m/s, i.e. winds which
indicate the occurrence of jet streams.
Taking into account annual course of the frequency of the occurrence of jet streams and their changeability during a
year, 4 regions were distinguished in the area of Europe and its margins. In this investigation, the cluster analysis
was used, which is based on the method of K-means.
The result of the investigations showed that region 1 (North Atlantic) is the most subjected to the occurrence of
zones of strong streams, especially from October to March. In this period even larger probability of the strong
streams phenomenon occurs in region 2 (Eastern Europe) but the intensity of strong streams is smaller. In the basin
of Mediterranean Sea (region 3) the probability of strong streams increases from November to January and
additionally in April and July. In case of Asia Minor and the area of Black Sea (region 4), the increased frequency
occurs from November to February and in July.



(019) ©EPMOAYNAMIKH MEAETH TOY MEPIBAAAONTOE TQN
XAAAZOKATAITTAQN ETHN IEPIOXH THE KENTPIKHE MAKEAONIAE

A. ®OPHE', ©. KAPAKQSTAS?, A. ®DAOKAS?, T. MAKPOTTANNHE?

'Kévipo Metewporoyixdrv Epapuoydv EAT.A., Aspodpouio «Moxedoviay, Oscoalovikny
*Touéac Metewpoloyioc kar Klauaroloyias, Apiototéieio Havemotiuo Ocooalovikne

IIEPIAHYH
To EBviko TIpoypappa Xorolkng Ipootaciog tov kaAlepyeudv epapudletoar omd tov Opyaviopud EAAnvikov
I'ewpywkdv Acparicewv (EA.T.A.) and 10 1984 oy meproyn g Kevrpiknic Mokedoviog pe 6toxo T peiowon Tov
v ot yeopykn mopoy@yn omd 1o YoAdll. Avtd EMTLYYXAVETAL HE TN OTOPA TV YOAALOPOP®V VEQGOV LE
1wd100Y0 apyvpo (Agl) amd dikd eEomMopéva 0eposKAPN.
O1 emyePNOEIS TOV TPOYPALUOTOG VTOSTNPILoVTOL amd TO POVTApP Kapob TG Oeccaiovikng Tov gival GuVOESEUEVO
e KaToypapikd GOGTNLO TO 0Tol0 Tapéyel Yynelokd dedopéva mov avavedvovtol kébe 3,5 Aentd. And to cvoTHL
OVTO OVTAOUVTOL TANPOPOPIES YO TIC KATUYIOES TOV apopovVy T B€om, v €vtaon, v eEEMEN Kot TNV Kivnon Tovc.
O1 oyov yoralomtooels emPefardvoviar pe n Pondeta evog diktvov 140 yaAalopéTpmv Kot omd TIG OVaPOPES TV
aypotov. H petewporoyikn mpodyvmon tov yoralokotoryidwv vrofondeitonr peta&d dAhov and tig padtofoiiceig
g ®eccolovikng mov deEdyovton otic 06 kan 12 UTC.
Zmyv epyacio avty e€etalovor ympiotd ot padtoforicels Twv 06 ko 12 UTC tov nuepdv pe kotoryideg otnv
neployn g Kevipung Maxedoviag yio tv mepiodo 1997-2001, xon edikdtepa ot Oeppodvvapukés TopaueTpot Kot
ot deiktec aotdfetoc mov eEdyovtar omd Tig padtoforicels, pe okomd ™ depedvnon g duvatdtntag Tpdyveoong (06
UTC) 1 duyvoong (12 UTC) tov katoryldwv 6e cuvaptnon Le To xpOvo ELOEVIGNG TOVS, TO YOPOUKTNPLOTIKE TOVG
GTO POVTAP KO TIG EXKPATOVGEG GUVOTTIKEG KOTAGTAOELS, LE OTMTEPO GTOYO TN S1EPEHVION TOV LTIV dnpovpyiog
ToVG, av nAadn etvan Beppukng 1 Suvaptkng eovong.

(019) THERMODYNAMIC STUDY OF HAILSTORM ENVIRONMENT IN THE
REGION OF CENTRAL MACEDONIA

D.FORIS!, T.KARACOSTAS?, A.FLOCAS?, T.MAKROGIANNIS®

'Meteorolgical Applications Center, EL.G.A., “Macedonia” Airport, Thessaloniki
’Department of Meteorology and Climatology, Aristotelian University of Thessaloniki

ABSTRACT
The Greek National Hail Suppression Program is applied by the Greek Agricultural Insurance Organization (EL.G.A.)
since 1984 in the region of Central Macedonia, aiming at reducing hail damage to crops. This is accomplished by
seeding hail-bearing clouds with silver iodide (Agl) from specially equipped aircrafts.
The program operations are supported by the weather radar installed in Thessaloniki’s airport, which is connected to
a recording system that provides digital data refreshing every 3.5 minutes. Information out of this system is drawn
about storms, concerning their position, strength, development and motion. Hailfall is confirmed with the aid of a
hailpad network with 140 hailpads, as well as from farmers’ reports. The meteorological forecast of hailstorms is
assisted, among other elements, by two atmospheric soundings taking place at 06 and 12 UTC every day in
Thessaloniki.
In this study the 06 and 12 UTC soundings of storm days for the 1997-2001 period in Central Macedonia are
separately examined, specifically thermodynamic parameters and instability indices derived from the soundings, in
order to investigate the possibility of storm anticipation (06 UTC) or diagnosis (12 UTC) in relation to the time of
their occurrence, their radar characteristics and the prevailing synoptic situations, the ultimate goal being the
identification of the mechanism triggering them, that is whether this is of a thermal or dynamical nature.



(020) KAIMATOAOTIKH MEAETH THE «<BOMBAX» LTH MEZOT'EIO

M. TEQPTAPA, E. DAOKA, M. XATZAKH

Epyaotipio Metewpoloyiog, Touéoc @vowknc Epopuoyawv, Tunua @voikig, Hovemoriuio AGnvav

IIEPIAHYH

Opilovtog wg «Boppa» v Heeon mov yapaxtmpiletoar and acvvidiota peydin BdBovvon (tovidyotov 1 hPa/h yuo 6
h) ota péoa yeoypaeikd TAGTY, 6KOTOG TG TapoVoas EPYACiag ival 1 HEAET G€ KMUATOAOYIKY BACT TG Y®PIKNG
KO YPOVIKNG KOTOVOUNG TG GLYXVOTNTAG ELPAVIONG Kol TG évtaong g Popupag ot Mecsoyelo. Xpnoionotovvton
ta dedopéva NCEP/NCAR mieong ot péon otabun mg 0drhacoag oe koéppouvs pe dwokpirotra 2.5°x2.5° avd 6
opec (00, 06, 12, 18 UTC) ywo v mepiodo 1958-2001. Bpébnke 611 T0 Qovopevo gpeavifetar ot Mecsoyeio
nepimov KoTd PEGO Opo 22 Popég To YpOVo, Tapovctdlovtag onuavtikég petaforéc amd £tog o€ étoc. H peyolvtepn
ouyvotTa onuetdvetol 6t Bopsia Adpratikn, eved onpovtikdg eivar o aplBpds tov teprtdcewy Tov cupfaivovv
otov EAMadkd yopo. H exdfiwon g Boppag evvoeital mepiocdTePo 10 XEDVO, Kot Kupimg Tov lavovdplo, evd n
mo gvvoikn opa givar 1 0600 UTC. H péon tyun g éviaong g pecoyelokng PopPog etvonr 1.4 Bergeron, evd 1
LéyioTn Tiun Tov onuetddnke etvon 2.3 bergeron.

(020) CLIMATOLOGY OF EXPLOSIVE CYCLOGENESIS (BOMB) IN THE
MEDITERRANEAN REGION

M. GEORGARA, H. FLOCAS, M. HATZAKI

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

ABSTRACT

Defining as “bomb” unusually deepening surface extratropical cyclones (at least 1 hPa/h for 6 h), the objective of
this study is to perform a climatological analysis of the space and time distribution of the frequency and intensity of
Mediterranean bombs. The analysis is based on the NCEP/NCAR grid point data of mean sea level pressure with
resolution 2.5°x2.5° every 6 hours (00, 06, 12, 18 UTC) for the period 1958-2001. It was found that the mean annual
number of Mediterranean bombs is 22, with significant inter-annual variations. The maximum frequency of the
phenomenon appears in Northern Adriatic sea, while substantial frequency was recorded in the Greek area. The
bomb prefers to occur in winter, mainly in January, while the most favorable hour is the 0600 UTC. The
phenomenon is characterized by mean intensity of 1.4 Bergeron and maximum value of 2.3 bergeron.



(021) ANALYSIS OF DISCOMFORT CONDITIONS OF ITALIAN PENINSULA AND
THEIR MODIFICATION DURING THE SECOND HALF OF THE XX CENTURY

M. MORABITO', A. CRISCI?, L. BACCP?

'Department of Soil Science and Plant Nutrition, University of Florence, Italy
’IBIMET - C.N.R., Florence, Italy

ABSTRACT
Italy extends for 301,401 km® and has a population of 57.844.000 inhabitants. Consequently to its geographical
localisation, morphology and shape, moving along the peninsula, different climates can be detected (temperate cool
sub-oceanic humid climate, hot temperate climate with wet winter and dry summer, etc.) and, consequently, very
different discomfort conditions can affect local population.
The traditional approach in the evaluation of the human comfort is the calculation of discomfort index based on the
combination of two or more meteorological factors.
In this study, some of these indexes were used to characterise different geographical areas of the Italian peninsula
from the point of view of human discomfort, mainly during summer and winter seasons, and to describe the
modifications of discomfort conditions occurred during the last fifty years as a consequence of the urbanisation,
traffic and energy consumption increasing and the general evolution of Mediterranean climate.
Since meteorological data available for all weather stations concerned air temperature and relative humidity
(synoptic measurements), the biometeorological indexes applied were: a) the index of Scharlau, to evaluate cold
damp conditions; b) the index of Steadman, to evaluate sultry and torrid conditions. Nevertheless, in several areas
with other meteorological parameters available, biometeorological models based on human energy balance, were
applied.



(022) KAIMATOAOTIKH ANAAYZH THZ KATANOMHE TOY TEQAYNAMIKOY

YYOYX KAI OEPMOKPAXIAY XTO EIIITEAO TQN 500hPa ITANQ AITIO THN
EYPQITH

M. XATZAKH, E. DAOKA

Epyaotipio Metewpoloyiog, Touéos Pvowknc Epopuoywv, Tunua @voikng, Hovemotiuio AGnvav

IIEPIAHYH

H patoroyiki ovdAvorn g KOTOVOUAS TOL Ye@OUVOUIKOD Vyovg Kot tng Oeppokpociog oty avotepn
TPOmOGEOIPO. Tve amd v Evpdan yopikd Kot ypovikd Oewpeitor onpovTIKn Yoo T HEAETN OKPOI®V KOIPIK®OV
QOWOLEVDY, KaBMG Kol mOOvOY KAMUATIKOV 0AAOydV To TEAELTAio ¥povia otV Tepoyn TG Mecoyeiov. Ttnv
epyacio ovt efetdleton oe KMpOTOAOYIKN Péon M Y®PKN KATOvopny TOL YEMOLVOUIKOL VWYOLG Kol TNG
Oeppokpaciog oty wwofopikn emedveln. tov 500 hPa, kobbdg xor ov emoylokég dtakvpdvoeg tg. Emiong,
LEAETMVTOL Ol AVTIGTOLYEG KUTAVOUEG TOV AVOUOADV Kol TOV TAGEMV avT®V. 10 T0 6KOTd avTd YPNo1LoTolodvTon
nuepnota dedopéva NCEP/NCAR o¢g kopfovg pe dwuprrotnta 2.5°x2.5° yio v neptoyn mov ekteivetal petald tmv
YEQYPUPIKOV pnKav 20°A kot 50°A kon petald tov yewypoeikdv miatdv 20°B émg 65°B yio v mepiodo 1958-
2002. To amotedéopato Oe@podviol ONUOVIIKE Yoo TNV TEPAUTEP® SEPEVVNGT GUCYKETICEMV KMUOTIKOV
TOPAUETPOV HETAED SLOPOPETIKMV TTEPLOYDV TNG Meaoyeiov.

(022) CLIMATOLOGICAL ANALYSIS OF THE GEOPOTENTIAL HEIGHT AND
TEMPERATURE DISTRIBUTION AT THE LEVEL OF 500hPa OVER EUROPE

M. HATZAKI, H. FLOCAS

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

ABSTRACT

The climatological analysis in space and time of the geopotential height and temperature distribution in the upper
troposphere over Europe is considered important for the study of extreme climatic events as well as possible climatic
changes in the Mediterranean region. In this study an attempt is made to examine the spatial distribution of
geopotential height and temperature at the level of 500 hPa on a climatological basis along with its seasonal
variations. Furthermore, the corresponding distributions of anomalies and tendencies of the above mentioned
parameters are examined. For this purpose, the NCEP/NCAR grid point data are used with resolution 2.5°x2.5° every
24 hours, for the region extending between longitudes 20°W £wg 50°E and latitudes between 20°N and 65°N for the
period 1958-2002. The results are considered significant for further investigation of teleconnection patterns between
different Mediterranean regions.



(023) =TATIZTIKH ANAAYZH TON AEAOMENQN THE AZTIKHE AEPIAL
PYIIANZHE ETHN IEPIOXH TOY AEKANOIIEAIOY TQN AOHNQN

B. A. KATSOYAHS, I. A. TINEYMATIKOS

Epyaotipio Metewpoloyiog, Tunuo @vowkng Hoveriotiuio loavvivov

IIEPIAHYH

v gpyoocio avth, ovoADovVTol To OESOUEVE TV GUYKEVIPDOCEMV TG OTUOCQUIPIKNG PUTOVONG GTO OOTIKO
Agxavomédo Tov AOnvov. To dedopéva avtd g aéplag pOTAVONG LETPOVTIOL 0md TO OikTLO TV ZTadUdV TG
AevBvvong EAPO/YTIEXQAE. H avdAvomn KT Kot ovadEKVIEL TOL TUTIKA YOPOKTNPIOTIKA TV Aepimv pOT®V,
€0Ké 6oOV 0Popd OTIG TEPLOSIKOTNTEG KOl TIG UETEWPOAOYIKES €EAPTNOELS, VA KoTaPdlAeton mpoomdbeia yio
TPOYVOGT TOV NUEPTGIOV KOl UNVIOI®V GUYKEVIPOOEMV HE TN XpNon VO otatiotiko poviédov. O €leyyog g
OTUOVTIKOTNTOG TNG TPOYVOSTIKOTNTAG, Yivetal pe tov deiktn Theil. Ta Angbévta mpdta amotedéopata deiyvouv
o ToAD onpovTikn efdopadiaio TePLodikdOTNTa Yoo OAOVS TOVG ovaALOEVTEG Kol eEeTacBivteg aéplovg pOHTOLE.
Daiveron og 6TL VPICTATAL KO EVTOVT ETNOL0 TEPLOSIKOTNTO, 1IOATEPA Y10 TOVGS TPWTOYEVELS 0EPTOVG PLTAVTEC.

H ortatiotiky mpdyvoon, pe ) yxpnoomoinon tov otoyaotikod Hoviéhov ARMA, pe TG HeTe®@poroyikég
UETOPANTEG G GUVOPTAGELS HETOCYNUATIOHOD, Oglyvouv OTL pumopodv vo Anebovv koAég mpoPréyelg tov
GULYKEVIPMOOEWV, €0KA Yo T0 povo&eidio tov avBpaka (CO), 10 6lov (O3) ko ta o&eidn tov aldTov
(NO=NO+NO,).

Téhog, OMOGC ovapevoTay, EMEICOOI0 NUEPDOV HE HEYOAES GCLYKEVIPMGOELS oepiov pumwv ocvpPaivovy vrd
avTikKukAmViKéG ocuvinkes e acBevelg PBapoPabuidec, acBevels avépove, aibpio ovpavd Kol £VIOVES AVOGTPOQPES
Oeprokpaciog, Kotd TN YEWEPV KLpimG mEPI0d0 Kol SEVTEPELOVTMOG KOTH TIG LETOPATIKEG ETOYES TNG GvOIENG Ko
oL POWOTMPOVL.

(023) STATISTICAL ANALYSIS OF URBAN AIR-POLLUTION DATA IN THE
ATHENS BASIN AREA

B. D. KATSOULIS, J. D. PNEVMATIKOS

Laboratory of Meteorology, Dept. of Physics, University of loannina

ABSTRACT
Air-pollutant concentrations measured in the Athens basin urban area by a network of Stations (Directorate of Air-
Pollution, Ministry of Environment, Planning and Public Works) are analysed and examined to estimate the typical
behavior of the air-pollutants, especially with regard to daily, weekly and annual periodicities and meteorological
dependencies. Also, attempt is made for prediction of daily and monthly concentrations by utilizing a statistically
based model. The significance of the forecasting is controlled by the Theil index. The results obtained show the
presence of a very significant weekly periodicity for all the analysed air-pollutants. It also appears to be present a
yearly periodicity for the primary air-pollutants analysed and studied.
The statistical prediction by using an ARMA stochastic model with meteorological variables as transfer functions
shows good predicting capabilities for carbon monoxide (CO), ozone (O3) and nitrogen oxides (NO,=NO+NO,).
Finally, as it was expected, air pollution episodes with high pollutants concentrations occur under anticyclonic (high
pressure) conditions with weak pressure gradients associated by variable winds (or calm conditions), clear skies and
intense temperature inversions, during mainly the winter period and secondary during the transitional seasons of
spring and autumn.



(024) DEPTH-AREA-DURATION ANALYSIS OF STORM PRECIPITATION IN
ZAYANDEROOD WATERSHED

H. KHALEGHI ZAVAREH', M. JALI®

'Department of Irrigation ,Shahrekord University
’Department of Meteorology,Azad University

ABSTRACT
In the present study depth-area-duration relationships was obtained by statistical analysis of the largest record of
precipitation in the Zayandehrood watershed area. Precipitation depth-area-duration relationships were derived for
24,48, 72 and 96 hours. The resulting average rainfall depth may then used as input to various formulas to make run-
off calculation.



(025) NUMERICAL SIMULATION OF OROGRAPHIC CLOUDINESS AND
RAINFALL

H. KHALEGHI ZAVAREH', F. MOHAMADI

'Department of Irrigation, Shahrekord University
2 . . . .
Iranian Meteorological Organization

ABSTRACT

In this paper a two-dimensional, time dependent and non-hydrostatic orographic cloud model is presented. The effect
of topography is conveniently incorporated by using a terrain-following sigma coordinate. Cloud physical processes
included in the model are condensation, evaporation, autoconversion, accretion and terminal fall velocity of
raindrops relative to the air. The model also incorporates the effects of nonuniformities in surface
temperature. The model was used to study the dependence of the orographically-induced cloud and rainfall on the
characteristic of the mountain as well as the vertical profiles of the ambient or prevailing flow, moisture and
temperature. The results show that the characteristics of orographic cloud and rainfall depend on the height of
mountain ridge, steepness of its slope and the asymmetry of the mountain. A higher mountain and a steeper slope
generate a more intense cloud. The asymmetry was shown in the distribution of rainfall over an asymmetrical
mountain. The steeper slope received more accumulated rainfall amount. It was indicated in the experiment which
simulated clouds and rainfall in the calm atmosphere that the pattern of the mountain circulation, clouds and
rainfall were symmetrical with respect to the mountain ridge. There are two-cell (opposite in direction) circulation
over the mountain ridge, which needs further studies to approve. The microphysical processes, especially
condensation and rainfall, are important factors in the lifecycle of the clouds. The condensation process intensified
clouds by the additional heating in the develop stage while the rainfall process accelerates the cloud dissipation. n the
cases where the effects of ambient wind were considered, first of all it is evident that the low-level convergence
zone, due to the interaction between ambient wind and thermally induced wind, plays a significant role in the
initiation and development of the orographic cloud and rainfall. The location of orographic cloudiness and rainfall
as well as their intensity depend on the direction and the speed of ambient wind. A stronger wind is unfavorable for
the development of cloudiness and rainfall. The effect of the advection of orographic clouds and rainfall was seen at
the distance as far as about 70km from the mountain ridge. The results of numerical experiments show that the model
can be used for studying the mountain circulation and the associated orographic cloudiness and rainfall.



(026) AIAPKEIA TON QPON THE HAIODANEIAL ZTON EAAHNIKO XQPO

A. MANTZAPAKHE', B. KAT=OYAHS"?

1 ’ , ’ I

Metewpol.oyixo Ivanirovro, Havemotiuio tov @pairovpyk
2 , ’ ’ ’
Epyootipio Metewpoloyiag, Havemotiuio lwovvivwv

IIEPIAHYH
Xy gpyoocio avth, OVOADETOL OTOTIOTIKG KOl OXOMACETOL 1| EMOXIKA KOl €THCLO. YE®YPOQPIKN KOTOVOUN TNG
dubpelag e nAoedvelag otov EAAnvikd ydpo, pe Baomn ta pnviaia dedopéva, ta omoio EAeOncav and to apyeia
¢ EOvikne Metemporoyikng Yanpeoiog (EMY). Ztn ovvéyeta, egetdletol n péon punvicio eKotooTioio ovaAoyio
™m¢ JbpKeng TG NMoPavelng g Tpog TN péyiotn mbovn didpkea (Bewpnrtikn). Emiong, pe v pébodo tov
eMYIoTOV TETPAYDOVOV, TPOCIOPICONKAV EUTEIPIKES TOAVOVUUIKEG EELICADCELS, O1 OTOIEG TOPEXOVV LLE TKOVOTOUTIKN
akpifelo v duvoTdOTNTE EKTIUNONG TG UEONG EMOYIKNG KOl ETNCLOG OLAPKEWNG TOV OPOV TS nAogdvelag. Ot

HEeTaPANTES TapApETPOL, OTIS Ooies Pacicdnie 0 TPoGdlopIoOS TOV EUTEPIKMV ELCMGEMY Elvat:

o) 70 T0G00TO TG ENPhG ™G YOp® Teployns (o€ axtiva 20 yAu.), Tnv omoia kaAdnTel £xactog XTafuoc,

B) 1N ardoTUCT] EKACTOV ZTOOLOV 0o TNV TANGIESTEPT| OKTY,

Y) TO VYOUETPO EKAGTOL ZTaOLOV Thve omd T otadun g 0drhaccac,

d) 70 Y. TAGTOG EKAGTOV XTAOLOV,

€) 70 Y. WAKOG £KAGTOV ZTOOLLOV.

EmumAéov, mapéyovtar kot oyoAMaloviol GYETIKAC, 01 ETNOLEG KOl EMOYIKESG SLOPOPES UETAED TOV TIUAV TNG OLAPKELNG

™G NMoedvelg mov eAednoav and HeTpNoelg (TPUyUOTIKEG TIHES) KOl TMV TIUMV TOV EKTIHOVIOL OO NG

e€ayOeloeg eumelpcés oyéoeic. APov SMGTMOVETAL 1 KOAN SLUPOVIK TOL VIAPYEL LETAED TOV UETPOVHEVOV Kot

ECTIHOUEVOV TILOV, AdpuPavovtal ot MUEPNGLOL HEGOL OPOL TOV EMOYIKMV Kol EINGIOV THOV TNG NAMoeavewg (og

wpeg ava nuépa) yu Kabéva amd tovg Stotfspévoug Ztabuovg, dote va dobel kou Lo ETOMTIKY LOPPN TMV

NUEPNGI®V TILADV TNG SLAPKELNG TNG NAOPAVELNS , Y100 KAOE Yeypapikn meptoyn s EAAnvikg emkpdteiog.

Ta amoteAéopata, didovtor og Tivakeg Kot xaptes. Ta onpovtikdtepa cvpmepdopato wov eEdyovrat ivat:

o) H evdoemoia mopeia ¢ Stdpkewag g nAMoeavelng gival omAn, pe péyloto tov IovAo kot gldyioto tov
Tavovdpro 1 Aeképfpro.

B) H yewypapwr xatavopr, 1060 g €Totag 060 Kol TG EMOYIKNG NAMOQAvelng delyvel EAdYIOTEG TYEG OTIG
KEVIPIKEG 0pevEG TTEPLOYES TOV EAANVIKOD ydpov (A. Moxkedovia, Hrepoc, K. Zteped EALGSR). Ot eAdyioteg
aLTEG TES, Paivouv avEavopeves Babpaio mpog Tig axktég Tov loviov kot Atyaiov TTeldyovg ko and Poppd
mPOG vOTO.

Y) Ol avotepeg PEYIOTEG TIUEG TG MALOQAVELNG CLUPOIVOVLY GTO VOTIOOVATOALKG VNold Tov Atyaiov ITeddyovg
Kot 0TS votieg oktés e Kpnmg. AxolovBolv, n Attikn pe 1ic yOpo mapdkTieg meployés, To Vol Tov
AVOTOAMKOD Atyaiov Kot 01 ToPAKTIEG Kl VIOIDTIKEG TEPLOYEG TOL voTiov Toviov TTeddyovg.

o) Ot eKTIHDUEVEG TYES TNG JAPKELNS TNG NMOPAVELNS KAl 1] KATAVOUY TOVG, ERQOVIOVY TOAD 1KOVOTOUTIKN
GULLO®VIO KOl GUUTEPLPOPE. LLE TIG TIUES TNG TPOYUATIKNG NALOQAVELNG.



(026) SUNSHINE DURATION IN THE GREEK AREA

A. MATZARAKHS', V. KATSOULIS""?

'Meteorological Institute, University of Freiburg
’Laboratory of Meteorology, University of Ioannina

ABSTRACT

In this study, the annual and seasonal geographical distribution of the bright sunshine duration over the Greek region

is statistically analysed and examined, on the basis of monthly data obtained from the archives of the Hellenic

National Meteorological Service (HNMS). Then, the mean monthly percentage of the duration of bright sunshine,

with respect to the maximum possible duration (theoretical duration) is investigated.

Furthermore, mean annual and seasonal duration of bright sunshine have been determined from empirical formulae,

which depend on parameters such as:

a) the percentage of land cover around of each Station (radius 20 km),

b) the distance of each Station from the nearest coast,

c) the height above sea level for any Station location,

d) the latitude of each station,

e) the longitude of each Station.

In addition, differences between actual and estimated average annual and seasonal sunshine values are also

accounted for. After considering the good agreement existing between the estimated and measured sunshine values,

all values were averaged for each season and annually (in hours per day) at each Station, in order to provide a visual
form of the bright sunshine hours for each available geographical location.
The results are given in the form of tables and maps. The most pronounced conclusions obtained are:

a) The annual march of sunshine is a simple one giving a maximum in July and a minimum in January or
December.

b) The geographical distribution of the annual and seasonal bright sunshine duration shows minimum values in
the interior mountain areas of the Greek region (Western Macedonia, Epirus, Central Greece), increasing
gradually towards the coasts of the lonian and Aegean seas as well as from north to south.

c) The outmost maximum sunshine values occur in the southeastern islands of the Aegean Sea and over the
southern coasts of the Crete, followed by the Attica and surrounding coastal areas, the islands of the eastern
Aegean Sea and the southwestern coastal and island parts of the Ionian Sea.

d) The estimated sunshine duration values and their spatial and temporal distribution appear to have quite good
agreement and almost similar characteristics and behaviour to those of actual bright sunshine duration.



(027) MAPPING OF THE THERMAL BIOCLIMATE OF AUSTRIA
BY THE USE OF GEO-STATISTICAL METHODS

A. MATZARAKIS', M. ZYGMUNTOWSKI', E. KOCH?, E. RUDEL?

'Meteorological Institute, University of Freiburg, Germany
’Central Institute of Meteorology and Geodynamics, Vienna, Austria

ABSTRACT
Bioclimatic maps were constructed in the past on the basis of synoptic data. For the analysis of the bioclimatic
conditions of Austria a modified way has been chosen. We used the data of the Austrian climatological network
instead of synoptic data to compute the Physiological Equivalent Temperature (PET). The main reason for this
procedure is the much higher density of the climatological net. The data of 201 stations of the period 1991 to 2000,
at 7, 14 and 19 o'clock local time (i.e. air temperature, relative humidity, wind velocity and cloud cover) of each day
delivered the input for modelling the human thermal budget and from that calculating the Physiologically
Equivalents Temperature PET.
The mean radiant temperature T, which results from all relevant short and long wave radiation fluxes and plays an
important role in the energy balance of humans, requires the largest expenditure of computing and is modelled with
RayMan an already established procedure. Ty, is determined on the basis of the maximum global radiation at a
certain time and place and the existing cloud cover derived from the observations of the climatic network and
computed.
With GIS mapping techniques and statistical methods monthly PET data are transferred from point-values into aerial
coverage of whole Austria. The results are fundamental information needed by tourism and recreation.



(028) BIOKAIMATIKH ANAAYEH TOY KAIMATOX THZ KYITPOY

A. MATZAPAKHE, ¥. ANAPEOY

Meteorological institute, University of Freiburg, Germany

IIEPIAHYH
YtoY0¢ NG epyaciog eivor n avOpomo-flopetemporoyikn ovdAvon tov KAipotog g  Kodmpov. H épguva ko
afloddoynon Sedyetan yuoo éva £T0C Kol OVOQEPETOL G dVO LETEMPOLOYIKES KATAOTAGELS avd MUEPO (Tpmi Ko
peonuépl).  Avtd ekepdlel koAb Tig Muepnoleg kol emoylokés dlakvpdvoels. To e€etalopeva KAMPATOAOYIKG
dedopéva ekppdlovv, 66OV aQopd TNV KOTAGTOOT TOVG TIG SLIPOPES UETEMPOAOYIKEG GLVONKEG. AVO amd avTOVG
Tovg otodpovg (Adpvaxa, TIapog) Ppiokovtar Kovtd oTic akTég, £vag 610 e6mTEPIKO (ABaAdooa) Kkat ot dAlot dHo
(Aypdc, TIp6dpopog) oe opevég meployéc. Katd cuvimeia ot ympikég S1apopic TV PLOHETEMPOAOYIKOV GLVONKMOV
Srevkpvilovtat KoAd.
Ot vmohoyiopol ekteréobnkav pe 10 poviého axtivoPforiog kot Proxipatog RayMan. H Oeppo-ouctoroyikn
a&loddynon Tev EMAEYUEVOV KAMUATOAOYIKOV oTodp®v £yve pe v Ducstoroyikn Ioodvvaun Oeppokpacio (PET).
H péon aktvoPdrog Beppokpacia kot 1 Oeppokpacio aépa eivar To GNUAVTIKOTEPO LETEMPOAOYIKA LEYEON Yot TOV
VTOAOYIGUO TOV GYETIKAOV OepikdV STV a&loAdyNnong. Ot 6TATIOTIKEG GUGYETIOES HETOED TOV UETEMPOLOYIKOV
dedopévov kot tov PET efetdomrav pe v oavdivorn g evarctnoiog. H e€ovordlovrag emppon g péong
axtvoPorov Bepuokpaciog kot g Oeppokpaciag tov aépa emPePfourdbnke, evd n TOON TOV VOPATUADV Kot M
ToYOTNTO AEPQ, TOL PAIVOVTAL OO GTATIGTIKNG TAEVPAS, EIVOL CLYKPLTIKA KPOTEPTS CTOVIUOTITOGS.
O1 yopikég Kot xpovikés petafAntotmres Tov PlokAlpaTog Tov avOpdmTov avaldovTol Kot aEOA0YOUVTOL GTNV EPEVLVA.
O1 d10p0pég TV dapopeTikdv Brokipudtov g Koapov ekppalovral.

(028) ANALYSIS OF THE THERMAL BIOCLIMATE OF CYPRUS

A. MATZARAKIS, S. ANDREOU

Meteorological institute, University of Freiburg, Germany

ABSTRACT

Aim of the investigation, was the human-biometeorological evaluation of the climate of Cyprus. The investigation is
limited to one year and refers to two meteorological situations per day (early morning and midday time), this
expresses both the daily and the seasonal differences very well. The examined climate stations show, in the reference
to their situation, very different initial conditions. Two of these stations (Larnaca, Pafos) are located near the coast,
one in the interior (Athalassa) and the other two (Agros, Prodromos) in a mountain region. Thus the spatial
differences of the humanbiometeorological conditions are well clarified.

The computations were accomplished with the radiation and bio climatic model RayMan. The thermo-
physiologically relevant evaluation of the selected climate stations was made by the Physiological Equivalent
Temperature (PET). The mean radiant temperature and air temperature are the most important meteorological sizes
for the computation of thermo-physiologically relevant evaluation thermal indices. Statistical relations between the
meteorological inputs and PET were examined by the analysis of sensitivity. The dominating influence of the mean
radiant temperature and the air temperature was confirmed, while the vapour pressure and the wind velocity,
statistically seen, are of comparatively lower importance.

The spatial and temporal variability of the human-biometeorological conditions are quantified and evaluated in the
investigation. The differences of the different bioclimates are expressed.



(029) KATATOMH THE @EPMOKPAZIAZ TOY AEPA KAI TOY ANEMOY ETO
EZOTEPIKO AXTIKHE XAPAAPAY XTHN MEPIOXH THE AOHNAX

K. NIAXOY, H. AEIBAAA, M. SANTAMOYPHSE

Hovemaoriuio AOnvaov, Tunjuo Dvoikis, Touéas Pvoikng Epopuoyav, Epyaoctipio Metewpoloyiog

IIEPIAHYH

Zuyxpoveg HE TV avanTuén TV TOAE®V, 6€ GLVIVAGUO LLE TNV TOPOLGIN TUKVIG dOUNOTS, ELPAVICONKE OTIG TOAELS
TO QOVOUEVO TG «AOTIKNG VNGId0c». AToTédesa avTov givar 1 adENoT TOV ATOMTHGEMY GE NAEKTPIKT EVEPYELD Y10
70 3POGIGUO TOL EGMTEPIKOV TOV KTIPI®MV KaTA TN d1dpKela Tov BEpovg.

Xta mAoioto TG HEAETNG TOL PLGIKOV Kol VPPWOKOV GEPIGHOV 6TO AOTIKO TEPBAAAOV, £YVOV TEPAUATA GTOVG
£0MTEPIKOVG KO EEDMTEPIKOVG XDPOVG KTIPIOV HEGH GE AOTIKEG XOPASPES KOVTA 6TO KEVTPO TG ABMvag To Kahokaipt
tov 2002. Ot petproels oto e€mtepicd mepParriov avapépoviar otny BepUoKpacio TOL AEPU KOl TOV ETLPAVELDOV
TOV KTIPIOV Kot TOL dpOpov Kabmg Kot 6TV £viacn Kot Seh0uven Tov ovEHOV G SLOPOPETIKA VYN 6TO KEVIPO KoL
KOVTQ GTIS OEVOVTL TAEVPEG TNG OIOTIKNG XOPAdPUC.. ZTNV TapOLGH HEAETT TOPOLGIALOVTOL TO OTOTEAEGHATO EVOG
TEWPALATOS KAl LEAETOVTOL Ol SLPOPOTOTELS TNG BEPLOKPACIOG TOL 0EPa Kol TOV EMPAVELOV K Vyog, Kabdg
Kot 0UTEG TNG 0PLLOVTING GLVIGTMGOG TOV AVELOL HEGE Kal £E® amd TNV 0OTIKN XoPadpa.

(029) DISTRIBUTION OF AIR TEMPERATURE AND WIND SPEED INSIDE AN
URBAN STREET CANYON AT ATHENS

A.NIACHOU, I. LIVADA, M. SANTAMOURIS

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

ABSTRACT
Together with the development of the cities and the dense building density, the heat island effect has also been
observed in urban places. This has resulted in an increased energy demand for the cooling of buildings during the
summer period.
A number of full-scale experiments, aiming at the investigation of the potential of natural and hybrid ventilation in
the urban environment, were organized inside and outside urban buildings placed at different street canyons during
summer 2002, in Athens. The field experiments consisted of air and surface temperature measurements on building
surfaces and at street level together with wind speed and wind direction measurements at different heights near the
centre of canyon and opposite building facades.
The present study presents the analysis and the conclusions regarding the variation of the vertical distribution of air
and surface temperature, as well as of the horizontal wind speed inside and outside the urban street canyon.



(030) MEAETH EIZATQrHE THE OPOIPA®IAL THE EAAAAAE ETA
APIOMHTIKA MONTEAA KAIPOY

M. PEOENE-KATEIMAPAOY?, T. MAKPOTTANNHE', A. ®AOKAZ', @. KAPAKQSTAS!

"Touéac Metewpoloyiag xar Khozoloyiog, Apiototéieio Havemotiuio Occoolovikng
? EOviciy Metewpoloyui Yanpeoia EAdadac (EMY)

IIEPIAHYH

Xy gpyacio avtq mopotifevior didpopotr pEHOSOL VTOAOYIGHOD TG OPOYPUPING HLOG TEPLOYNG LE GKOTO TNV
€100y TNG 0TO aplOUNTIKE HOVTEAN TTPOYVAOOTG KApoy. AVAQEPOVTOL GUVOTTIKG T POCTKA TAEOVEKTILOTO KoL
petovekTuaTe. avt®dv Tov pefddwv. o tov apyikd vroloyiopd daedpmv torwv opoypoeiog g EAAGSC,
raBopileton katdAAnAn pebodoroyia, n onoia Paciletan og £va TPOYPALLLO MAEKTPOVIKOD VTOAOYIOTH GE YAMGGO.
FORTRAN «ot o€ éva punyoavoypaenuévo apyeio dedopévav vyopétpov o gvpela mepoyn, Le avaiAvomn ornueiov
30x30 devtepa g poipag, (mepimov 1Km x1Km). AkoloOBwc, avalnteitor ko mpoodiopiletor 1 KoAvTeEpN
duvatn mapdotacn g opoypagiog ™ EAAGSS (VTOAOYIGHOS TWOV VWOUETPOL OTO onueio. TOL TAEYUATOG
OAOKANPOOTG GUYKEKPILEVOL LOVTELOD) Y10 TNV ECAYMYN TNG GTO APOUNTIKO HOVTELO KOLPOV.

(030) STuDY FOR THE REPRESENTATION OF THE OROGRAPHY OF GREECE
IN THE NUMERICAL WEATHER PREDICTION MODELS

M. REFENE-KATSIMARDOU?, T. MAKROGIANNIS', A. FLOCAS', T. KARAKOSTAS'

!Section of Meteorology and Climatology, Aristotle University of Salonica
? Hellenic National Meteorological Service (HNMS)

ABSTRACT

In the present study various methods of calculation of the orography of an area are presented in order to be used
for the representation of the orography in the numerical weather prediction models. The basic advantages and
disadvantages of these methods are mentioned. For the initial calculation of various types of the orography of
Greece, a suitable methodology is used based on a FORTRAN computer program and on a digitized archive of
topographic data over a wide area with 30x30 arc sec resolution (about 1Kmx1Km). The best possible
representation of the orography of Greece is then calculated (computation of height values at the grid points of the
integration area of a specified model) in order to be used in the numerical model.



(031) MEAETH THE ENIAPAZHE THE OPOI'PA®IAL THE EAAAAAE ETA

ITEAIA TOY ANEMOY KAI TOY YETOY ME XPHXH APIOGMHTIKOY
MONTEAOY KAIPOY

M. PEOENE-KATEIMAPAOY?, T. MAKPOTTANNHE', A. ®AOKAZ', @. KAPAKQSTAS!

"Touéac Metewpoloyiag xar Khpozoloyiog, Apiototéieio Havemotiuio Osooolovikng
? EOvircii Metewpoloyiki Yanpeoio Ellddac (EMY)

IIEPIAHYH
Xy gpyocio ot peAeTdrol 1 exidpoon g opoypoeiog ™ EALASc ota medio Tov avELOL Kol TOV VETOD GTOV
EAMadkd xdpo, pe T Xpion Tov EMYEPNOLOKOL aptdunTikod tpoyveootikod cvotipatoc s EMY “SKIRON”
Kol TV gloaymyn Seopwv tonwov opoypapiag ¢ EAAGSag oe ovtd. Edikotepa, yio pepikés emheypéveg
MEPIMTMOELG, Yivetar emeEepyoosio Tov duwv apyikodv dedopévov pe To 1010 poviédo, aAAG pe €loaymyn
SIPOPETIKAOV TOTOV 0POYPUPIOS KO AKOAOVOME, e VTOKEWEVIKEG KOl avTIKEEVIKES HeBddove, a&todoyovvton
TO. OPIOUNTIKA OTOTELEGHOTO 0TA TESTIO TOV AVELLOV KOl TOV VETOV 6TOV EAL0SIKO Y dpO.

(031) STupY OF THE INFLUENCE OF THE OROGRAPHY OF GREECE ON THE

FIELDS OF WIND AND PRECIPITATION USING NUMERICAL WEATHER
PREDICTION MODEL

M. REFENE-KATSIMARDOU?, T. MAKROGIANNIS', A. FLOCAS', T. KARAKOSTAS'

!Section of Meteorology and Climatology, Aristotle University of Salonica
? Hellenic National Meteorological Service (HNMS)

ABSTRACT
In the present study the influence of the orography of Greece on the fields of wind and precipitation over Greek Area
is studied using the operational numerical weather prediction system of HNMS “SKIRON” and various types of the
orography of Greece. Specifically, for a few chosen cases, the same model runs several times, each time with the
same initial data but with different type of orography and then using subjective and objective evaluation methods the
numerical results on the fields of wind and precipitation are assessed.



(032) E©APMOIH TPION AOPY®OPIKQN TEXNIKQN I'IA THN EKTIMHEH

TOY YYOYX BPOXHX XE ITEPIIITQXEIYX ENTONQN BPOXOIITQXEQN XTHN
EAAAAA

X. DEIAAZ

Hovemaoriuio Aryaiov, Tunua Lewypagpiog

IIEPIAHYH

Tpeig teyvikég ektipnong tov Vyovg Ppoyng dedopéva tov Meteosat oto vaépvbpo, ot pébodor Arkin (ARKT),
Negri-Adler-Wetzel technique (NAWT) kou convective stratiform technique (CST), gpoppoéomKay yio Tnv meployn
¢ EAMGSag pe oxond v g€étaon g emidoong Toug Kabds Kot T duvatdtTag BEATIOTONOINoNG TOVG Yo T
GULYKEKPIUEVT QT TTEPLoy Le Eupacn otig .oyvupés Ppoyontacels. Eywve mocotikn chykpion tov 12-mpov vyodv
Bpoyng mov kataypdenkay and eniyelong oToOUOVG LE TIC OVTIOTOLXES EKTIUNCELG TOV SOPLPOPIKADV TEXVIKAOV LE
Baom otatiotikd peyédn, yio €00EPIS TEPUITMGELS 1oYLPAOV Bpoyontdcewv oty EALGSa. Bpénke ot ko ot tpetg
HEDOBOL VITEPEKTILOVY, OV KOl G€ S10pOPETIKO Pabd, T Ppoyodmtmon oty meproyn g EALGdag. Tevikd, n pébodog
CST Ppébnke vo avomoplotd He ToV KAADTEPO TPOTO TNV PPoxOnTOOT OV KOTOYPAPNKE amd Tovg otadpovs. Ta
amoteAéopata TG avaivong g evaicinoiog tov texvikdv ARKT kot NAWT o611¢ d16¢90peg mapapéTpovs tovg,
OMMOG TO KATOPA Oeppokpaciog AaUTpOTNTOG Kot 1 omodidopevn €vtaon Ppoyns, delyvovv 0Tl avTéG Pmopodv va
BeltioTomonbobv onUaVTIKA TPV TNV EEOPLOYN TOVG Y10 TEPMTAOCELS IGYLPAOV Ppoyontdcewv otr EALGSa.

(032) VALIDATING THREE INFRARED-BASED RAINFALL RETRIEVAL
ALGORITHMS FOR INTENSE CONVECTIVE ACTIVITY OVER GREECE

H. FEIDAS

University of the Aegean, Department of Geography

ABSTRACT

Three different estimation techniques of rainfall rate, the Arkin technique (ARKT), the Negri-Adler-Wetzel
technique (NAWT) and the convective stratiform technique (CST), based on hourly infrared data from Meteosat
were applied to four convective systems over Greece to test their performance and to examine the possibility of their
optimisation for this particular geographical region with a broader perspective dedicated to flood episodes. A
comparison between satellite estimates and corresponding 12-hourly accumulated precipitation data from ground
stations has been made through the analysis of quantitative errors. The quantitative analysis showed that all three
techniques, though in different extent, have the common characteristic of overestimating the precipitation in the area
of Greece. In general, the CST method was found to best represent the rainfall pattern observed in the rain gauge
network. Moreover, the sensitivity analysis of the ARKT and NAWT method to their rain determination parameters
including threshold brightness temperature and attributed rain rate suggests how these two techniques could be
optimised locally before application in the detection and quantification of heavy rainfall events.



(033) RECONSTRUCTION OF THE PERMIAN PERIOD CLIMATE

G. A. FLORIDES, S. A. KALOGIROU

Higher Technical Institute, Cyprus

ABSTRACT
Early Permian was the only geological period during which creatures with large spiny back-sails had evolved. These
creatures included the reptiles Dimetrodon and Edaphosaurus as well as the amphibian Platyhystrix. An even earlier
form of reptile, lanthasaurus, existed which evolved a sail.
This paper examines the body temperature variation of Dimetrodon during the different seasons of the year. The
effect of the sail of Dimetrodon on its body temperature is also evaluated by means of a computer program written
for this purpose and validated from experiments with a model animal. Many suggestions were proposed as to the
function of the sail in a debate that lasted for a century. Among the first suggestions was the utilisation of the sail for
camouflage, waiting for prey while among reeds, or for using the sail literally as a sail on a boat. Today the most
widely accepted view is that the sail was used as a solar collector allowing Dimetrodon to absorb heat from the sun
when it was cold in the morning. By warming up as fast as possible during the day, being a cold blooded animal
Dimetrodon would have a distinct advantage over its prey and its rivals.
The fact that at least two different types of spine bearing reptiles (Dimetrodon and Edaphosaurus) appeared and
disappeared at approximately the same geological period suggested strongly that environmental factors may have
given the spines significant survival value. In this study it is assumed that the sail was an important thermoregularity
element of the animal. Therefore, instead of assuming weather conditions for the Permian period, those of Cyprus,
which exhibit great diurnal and seasonal variations, are used in order to reconstruct the climate condition of the
Permian period.
It is shown that the sail of pelycosaurs provided an advantage to the reptile by warming it up quicker in the morning
in cold environments. This would be a benefit, allowing Dimetrodon to prey on large reptiles, above 55 kg, in the
early morning while they were sluggish. From the results presented a climate similar to that of March for Cyprus
could be representative of that of the Permian period. When the climate became warmer the presence of the sail
became unnecessary, increasing the body temperature above the lethal point. This may resulted in the extinction of
these reptiles.



(034) 20™ CENTURY VARIATIONS OF THE SOIL MOISTURE CONTENT IN EAST-
HUNGARY IN CONNECTION WITH GLOBAL CLIMATE CHANGE

S. HORVATH

Department of Climatology and Landscape Ecology, University of Szeged

ABSTRACT

The supposed change of the climate is one of the most current questions of our age. The supposed climate change,
which may result in important changes in the climate of Hungary, may exert a more substantial influence on the
climate of the Great Hungarian Plain. Change of the climatic parameters requires analysis of their regional
consequences, such as sinking of ground water level, decrease of water supply, drying out of upper soil layers, etc.
The aim of the study is to detect temporal change of the water soil content in the Great Hungarian Plain in the 20"
century and to establish its connection with the northern hemispheric average temperature. The analysis was made
with producing objective time series, based on real meteorological data, which were then examined with multi-
variate statistical methods. Besides, from climatologic point of view, representatively long dry and wet periods were
fixed which would hopefully help further inter-scientific analysis of agro-ecological problems influenced by the
water soil content. The Palmer Drought Severity Index (PDSI) time series in the growing season were produced and
analysed for five meteorological stations in the Great Hungarian Plain for the period between 1901-1999. Monthly
PDSI data series of five stations were determined for the 20™ century (99 years) in three versions: @) plant-covered surface
(maize plant) and homogenised (i.e. against possible non-representative peculiarities of the stations or the observations); b)
bare (not plant-specific) surface, homogenised; and ¢) plant-covered surface, but non-homogenised meteorological data.
Among them, we consequently consider the first alternative, i.e. the homogenised data sets for plant-covered surface as the
most important, basic version. Analysis of the other two versions aimed to examine whether our consequences could be
influenced by the homogenisation and by some hidden features connected to the evapotranspiration of the selected plant.
The following questions were answered in the study:

> What kind of slow changes occurred in the time series of the PDSI in the 20" century?

» Did these local changes show statistical connection to the synchronous temperature characteristics of the
Northern Hemisphere?

» Did any sufficiently long periods occur in the 20th century, PDSI indices of which differed significantly from
those of the whole period in the given month?

It is detected that the water soil content of the Great Hungarian Plain showed significant slow fluctuations in the 20"
century and, within this period, gradually decreased. This change is identified with the break-point analysis as a
significant break; furthermore, decennial dry and wet analogous periods were defined with this method in order to
make climatic analysis. According to the method of ,,slices”, which examines the connection between the regional
changes of the soil water content and the hemispheric average temperature, the warming of the Northern Hemisphere
in the 20™ century was parallel with decreasing of the water supply in Great Hungarian Plain. Finally, with the
analysis of alternative PDSI time series, we certified that our establishments depend partly from the choice of the
formula of the potential evaporation which is required for calculating the PDSI and the homogenization of the input
meteorological parameters, respectively.



(035) MODELLING EXTREME PRECIPITATION EVENTS IN THE CZECH
REPUBLIC USING THE REGIONAL APPROACH

J.KYSELY!, R. HUTH', J. PICEK?

! Institute of Atmospheric Physics AS CR, Prague, Czech Republic
? Technical University, Liberec, Czech Republic

ABSTRACT

Extreme high and low precipitation amounts, resulting in floods and droughts, are among environmental events with
the most disastrous consequences for human society. Their impacts may become more pronounced in a future
climate since an increase in their frequency and severity is expected and/or observed in large parts of Europe. This
research was motivated by the recent occurrence of severe summer floods (in 1997, 1998 and particularly 2002) and
spring-summer droughts (2000, 2003) in central Europe. It makes use of the recent development in environmental
sciences, the L-moment based method of regional frequency analysis. Benefits of the regional frequency analysis of
precipitation extremes compared to the at-site analysis are examined in this contribution. The main aims of the study
are (i) to find the best method for the identification of homogeneous regions and to divide the area of the Czech
Republic into regions; (ii) to select the distribution which fits the data best and to compare results of single-samples
goodness-of-fit tests for different distributions with results of the regional goodness-of-fit test and the L-moment
ratio diagram; and (iii) to estimate parameters and quantiles of the fitted distribution and their uncertainty, with an
emphasis on return periods of the 1997, 1998 and 2002 extreme high precipitation amounts and the 2000 dry spells.
The study is supported by the Grant Agency of the Academy of Sciences of the Czech Republic under project
B3042303.



(036) AIIOXYPOHKE — WITHDRAWN



(037) SELF-ORGANISED MAPS OF PRECIPITATION IN SPAIN

M. Y.LUNA, A. MORATA, C. ALMARZA

Servicio de Desarrollos Climatologicos, Instituto Nacional de Meteorologia

ABSTRACT

In order to study the climatic behaviour of Spanish precipitation it is necessary to isolate regions that are
characterised by similar evolution. The self-organised maps or coherent spatial structures are determined by a
classification of precipitation time series that should be objective, mathematically rigorous and non-linear. In this
work, a methodology that combines both wavelet and neuronal network theories is proposed for determining the
precipitation spatial coherent structures. The observational data are extracted from the whole daily data contained in
the historical database of the Spanish Meteorological Centre (INM) for the climatic state 1961-1990. The spatial
distribution of the observatories is irregular and their number depends on the time period. For example, for the last
time period, there were 4617 pluviometric and 164 complete observatories. From these data, the Servicio de
Dasarrollos Climatologicos of INM has built a database of daily precipitation by means of spatial interpolation in a
grid of 25 km using a Kriging method. This database is spatially and temporally homogeneous without missing data.
The self-organised maps are obtained in two steps. First, the precipitation signal is filtered by discrete wavelet
decomposition; the Symmlet wavelet family is used with a decomposition level that corresponds to a characteristic
period of 10 days. Second, conglomerates are obtained from a Kohonen neural network applied to the wavelet
coefficients. As a result, the original precipitation time series are clustered in terms of their non-linear similar
behaviour at the selected frequency. Independent spatial coherent structures or self-organised maps are isolated
identifying zones characterised by different climatic regime in an objectively way.



(038) AIR POLLUTION RELATED OBJECTIVE CLASSIFICATION OF AIR MASS
TYPES FOR SZEGED, HUNGARY

L. MAKRA', J. MIKA?, R. BECZI', E. BORSOS', Z. SUMEGHY'

'Department of Climatology and Landscape Ecology, University of Szeged, Szeged, Hungary
2Hungarian Meteorological Service, Budapest, Hungary

ABSTRACT

The aim of the study is to determine characteristic air mass types for Szeged, Hungary for the summer (June, July,
August) and the winter (December, January, February) seasons with the concerning concentrations of the main air
pollutants. For each air mass types mean atmospheric pressure distribution maps for the Atlantic-European region
were constructed in order to detect connection of the atmospheric circulation with air pollution levels in Szeged. The
data basis consists of daily values of twelve meteorological and eight pollution parameters for the period between
1997-2001. The classification of the characteristic air mass types was performed by using the methods of factor
analysis and cluster analysis. According to the results, for the winter season five, while for the summer season ten
prevailing air mass types were detected, respectively. Then, characteristic increase and decrease of the pollutants’
concentrations were determined with respect to the air mass types.



(039) AIEPEYNHEH TQN METTETON KAI EAAXIZTQN @EPMOKPAZIQN LTON

EAAHNIKO XQPO ME THN XPHXH XTOIXEIQN IAEI'MATOX KOMBQN
ANAAYXHX 1,88° TEQI'PA®IKOY MHKOYX KAI 1,9° TEQI'PA®IKOY ITAATOYX

A.TIATPA

Touéac Metewpoloyiog kou Kipozoloyiog, Tunuo I'ewloyiog, Apiorotédeto [lavemotiuio Ocooalovikng

IIEPIAHYH
v moapodoa epyacio SEPELVATOL 1) POVIKY| KOl YOPIKN Katavoun Tov Heyiotav kot ghoylotov Oeplokpacidv
a&lomoldvtag 36 kopuPikd onueio TALyHaTOC Yewypapkov pnikovg 1,88° kor mAdtovg 1,9° evog mapaddpov mov
KoAvmzel tov evpitepo EXMvikd yodpo (18,75° - 28,13°A ko 33,33° - 42,86°B). Ta dedopéva givar péytotes kot
eMdyloTeG Muepnoteg TipEG Beppokpaciog aépa empaveiog €5deovg Yoo v ocvvexn mepiodo 1958 — 2000, ko
apoépyovtar omd to NCEP/NCAR Reanalysis System cOupova pe tnv tedevtaio tov ovabemdpnon, Omov 1o
Oeppokpaociokd medio TpocdlopileTal Kat 0md TPOYUATIKEG TAPATNPNGELG KOl e BAOT YAPAUKTNPLGTIKG TOV HOVTELOV
(puokég mapapeTpononoelg). Atbéoipo dedopéva givar kot to Tpaypatikd ototyeio amd Tmax kot Tmin amd 7
emieypévoug EAAnvikode 6tafovg mov kaAdmtovy v meployn LeAETNG.
e éva TPOTO 6TAS10 YiveTal EAeYX0¢ TG 0E0TIOTIOG TOV TAEYHOTOG VITOAOYILOVTOG TOVG GUVTEAEGTEG GLGYETIONG
TV mapatnpRoeev Kabe EAANvikod otabpov pe Tic avtiotoleg TG OAmV TV KOUPIKOV onueiov Kot eAEyyeTal
OTN GUVEXEW 1] ONUOVTIKOTNTO OVTAOV. X& €va OEHTEPO OTASLO, YPTOLLOTOIDVTOG TNV TEPLYPOPIKT OTATIOTIKN
vroloyilovtol ot HéEES, ot amOAVTEG TIUEG, Ol TUTIKEG OMOKAIGES KOTO PAVA, £T0G KOl EXOYN Y0 TO GOVOAO NG
YPOVOGELPEC. e £va TPITO GTAJIO YOPTOYPAPOVVTAL O XPOVOGELPEG TV eAayIcTOV Kot LeyioT@V OEpLoKpUCIOV YioL
70 peYyolTEPO TANB0G TV KOUP®V 0d GTOL TPOKLATOVY Ol SIUKVUAVGELS BEPUDY Kol Yoypodv TEPLOdmV (0vodIKég
— KoBodwkég tdoelg), Kabmg emiong Kot ta yoypdtepa kot Oeppotepa £tn. Xe évo t€tapto 6TAdo vIoAoyilovtar ot
S1popég oTig TIHEG TV dedOUEVOV HETOED EKACTOTE GTAOIOD KOl TOV AVTIOTOLXOV TANGLEGTEPOL KOUPLKOV oNLLElov
KaBdG Kot 1 onpovtikdtnTa avTtdv. H avddlvon og kOpleg ouvioTdoeg emyelpel o opLadomoinoT twv £dopEvVeV Kot
TPOGOOPIGUO OLOYEVAVY TTEPLOYDY GTOV EAANVIKO YdDpoO.
Kvplog 616)0¢ givar 0 mpocdioptopds amoKAGEDOVY TOV HOVTELOV amd TIG TOPATNPNGELS, OV VITAPYOVV, EKTILMDVTOG
¢tol tov Pabud afomotiog TOV TOPOUETPOTOMUEVOV SESOUEVOV Kot TV duvatdTNTo EPAPUOYNG TOLG OTNV
KMpatohoyio o HEAETEG TOTIKNG KO TEPLOYIKNG KATLOKOG.



(039) INVESTIGATION OF DAILY MAXIMUM AND MINIMUM

TEMPERATURES AT THE GREEK REGION BY USAGE OF GRID POINT DATA OF
ANALYSIS 1,88° LONGITUDE AND 1,9° LATITUDE

A. PATRA

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

ABSTRACT
The hereby study investigates the temporal and spatial distribution of the maximum and minimum temperature data
utilizing 36 grid points of 1,88° longitude and 1,9° latitude of a window that covers the Greek area (18,75° - 28,13°E
and 33,33° - 42,86°N). The daily maximum and minimum surface temperature data are referred to the period 1958-
2000 and they are derived from NCEP/NCAR Reanalysis System, in compliance with its recent updating, where the
temperature field is defined by both observations and model characteristics (physics parameterization). Respective
Tmax and Tmin observations are also available from 7 Greek stations, which cover the referenced region.
At a first stage, a reliability test of the grid is carried out evaluating the correlation coefficients of the observed data
between each Greek station and all of the grid points, and then the significance of the results is investigated. At a
second stage, using the descriptive statistics, the mean, the absolute and the standard deviation values are evaluated
per month, year and season referring to the total period of series. At a third stage, the variations of warm and cold
periods (up — down trends), as well as the warmest and coldest years are assessed resulting from the illustration of
the series of maximum and minimum temperatures, including most of the grid points. At a fourth stage the
differences between the values of each station and a grid point, the most adjacent to the station, are estimated, also
including the significance of the results. By the application of the principal component analysis the grid data are
categorized giving a definition of homogenized areas in Greece.
The main scope of the study is the determination of the deviations of the model from the observations, if there are
any, evaluating the degree of reliability of parameterized data and the capability of their implementation to
Climatology in local and regional scale.
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(041) SEASONAL VARIATION OF METEOROLOGICAL PARAMETERS IN
THE REGION OF MANGALORE, SOUTH WEST COAST OF INDIA

A. KUMARI, K. M. BALAKRISHNA

Department of Physics, Mangalore University, Mangalagangotri, Karnataka, India

ABSTRACT

Mangalore region is situated on the west coast of India at the foothills of Western Ghats. Study area lie on the
western coast of southern Indian peninsula at 12°49°00°’N latitude and 74°56°23”E longitude, 8 km south of
Mangalore city. The region is characterized by a complex topography and sparsely distributed forest cover. River
Nethravathi flows across the western Ghat and joins the sea at Mangalore. The terrine is complex and elevated about
80m above the mean sea level (MSL). The land sea breeze influences the local Meteorology and the circulation
induced by the mountain-valley features. The Meteorological Measurements are conducted during different weather
conditions. Observations of humidity, temperature, solar radiation, pressure, rainfall, wind speed, wind direction are
made during the year 2002 for three seasons (monsoon, pre-monsoon and post- monsoon) and are presented.



(042) 0 POAOE THE AIAMOP®QEHE TON ALTIKON IMAPKQN LTH
BIOKAIMATIKH TOYZ AIIOAOZH

A. XPONOIIOYAOY-XEPEAH, 1. XAPAAAMIIONIOYAOS, 1. TSIPOS

Epyootipio T'evikng kou Tewpyicng Metewpoloyiog, ['ewmovikd Havemotiuio AGnvav

IIEPIAHYH
To aotikd mopko ovaroyo pe TNV SWUOPE®MCN TOVG PEATIOVOLY 1 W1 TG WIKPOKAMUOTIKEG GLUVONKEG TOL
nePIPEALovtog dounpévov y@pov. Ot GUTOKOAVUUEVOL VTOL YDPOL TOALES POpES oxeddlovTiol HOVO LE YVAOLOVA
™V oeNTIKn Kot AEITOVPYIKOTNTO TOVG ,MPAYHO TTOL 0dNyel 6TV AuPALVOTN TG PLOKALATIKNAG TOVG TPOCPOPEG.
Xxomdg g epyaciog ovtng eivar m depedvnon Tig emidpacns tov dpdpmv HOpE®V £3APOKAALYNG OTNV
Spopemon Tov OeprolypoUETpIK@OY cUVONKOV €VTOC TOV (QUTOKOAVUUEVOV TEPLOYMV 7OV KATO ETEKTOON
KkaBopilovv 1o péyebog Kot TV €vtacn g ETPPONS TOL TAPKOL GTOV TEPLBAAAOVTA TOV YDPO.
‘Eywav petpioeis Oeppokpaciog Kot vypaciog 6Tovg KuptoTEPOLS SLLUOPPMUEVOVS YDPOVS TOL AEKOVOTESIOV TNG
ABMvag kot Wwitepo o€ TEPLOYES mov glyav €viovo mpoPfAnua Oepuikng pomavons. ‘Eywve ye®oToTIoTIKN
emelepyacio TV Sed0UEVOV KOl EKTIUNONKAY Ol YWPIKEG KOTAVOUES TOV UETEMPOAOYIKMOV OUTAV TOPUUETPMV.
IMapdAinia &ywve opadomoinon TV dedopévav e TNV 81 Lopen €30POKAAVYNG pe atdyo TV aloldynon avTdv
®C TPOG TNV PLOKALLATIKE TOVS TPOCPOPA.
Amd v avdivon kot eneEepyacia Tov dedopévav, damiotddnke éviovn Ogpodypouetpikny dtapopornoinon oto
E0MTEPIKO TOV TAPK®V UETAED TOV KOADUUEVOV HE OOUUKE DAIKG Kol TOV QUTOKUAVUUEVOV emipaveldv. H
dlapopomoinen avth dGov apopd Ty Beppokpasia £ptace Tovg 6 °C kot dGov apopd ot cxeTch vVypacic to 13%.
Awmiot®bnke eniong 0TL 1060 T0 £160G TOV SOMKOY VMKOV KoL 1] EKTOOT] XPTONG TOVS 0G0 KOl TO 100G 0AAG Kot 1)
mokvo T TG PAdotnong, Aettovpyovv kabopiotikd oto péyeboc kot otnv éviacn TV OepuolypOoUETPIK®OV
Swapoponomcewv evids Tov ympov mpacivov. H avaroyia utikod kot dopkod vAkod kabopilel v Katavoun tomv
OepLODYPOUETPIKOY GCUVONKOV GTO YDPO TOV TAPKOV KOl SILUOPPDVEL TNV IKAVOTNTO TOL Vo, EXNPEALEL EVVOIKA TNV
YOp® and avtd dounpévn TEPLoyn.

(042) THE ROLE OF URBAN PARK CONFIGURATION IN THEIR BIOCLIMATIC
BEHAVIOUR

A. CHRONOPOULOU-SERELI, I. CHARALAMPOPOULOS, I. TSIROS

Laboratory of General and Agricultural Meteorology, Agricultural University of Athens

ABSTRACT
The configuration of urban parks may contribute to the improvement the microclimatic conditions of their
surrounding build-up areas. The aim of this study is to investigate the microclimatic effects inside and outside urban
parks with different ground covers.
Measurements of air temperature and relative humidity were carried out in various parks of the Athens metropolitan
area and particularly in regions that have intense problem of thermal pollution. Using geostatistical analysis, data
were evaluated to investigate the spatial distribution of the meteorological parameters.
Results showed a significant variation in spatial distribution of air temperature and relative humidity inside the parks
between vegetated or non-vegetated surfaces. Temperature variation reached 6 °C while the relative humidity’s
variation reached 13%. It was also found that the impervious areas affected the spatial variation of temperature and
humidity. Also, the density and the type of vegetation had a similar effect. In addition, it was found that the
proportion of vegetation and impervious areas determined the microclimatic conditions inside the park area and
affected the surrounding areas.



(043) ©YTOKAAYMMENEE ENI®ANEIEEZ KAI @EPMIKH PYIIANZH ETON
AXTIKO IZTO. H IEPIITQEH TOY ‘EAAIONA’ AOHNOQN

A. XPONOIIOYAOY-XEPEAH, . TZIPOE, I. XAPAAAMIIOIIOYAOX
Epyootipio I'evikng kou Iewpyixng Metewpoloyiog, ['ewmovikd Havemotiuio AOnvav

IIEPIAHYH
H évtoon mokvottag Tov aoTikod 16100 oAAL Kol TO GUVOAO T®V avOpOTIveV dpacTnplotTtaV SLoopeOVOLY
Wwaitepeg ovvOnkeg oto KApa g TOANG. H mokvi d6umon, 1 amovsio IKavomomTiKoy EKTAGEDY 0GTIKOD TPUGIVOL
€ GLVOVOAGUO e TOV AVEAVOUEVO KUKAOPOPLOKO (pOpTO gvigivouv TNV Oeppikny pumaven eviog Tov AeKovorediov
mg Abnvag.
H mepoyn tov ‘EAoudve’ otov dutikd topéo Tov Aekovomediov Tmv AONvdv cuykevipmdvel OA0 TO. TOPOTAVED
XOPOKTNPLOTIKG emMPApvvong Yot TEPIAOUPAVEL TUKVOSOUNUEVEG OIKIOTIKES TEPOYEG MHE TOAAEG WIKPEG 1
peyoAvtepeg Propmyavieg, ko Proteyvieg aAAd Kot onpeic  cuykévipoong  mukvig kukioopiog (Kevrpum
Aoyavayopd Kot otafpol VTEPUSTIKOV AeWPOPEI®V).
2y moapovcso peAétn diepeuviOnke M xopikn Kotovoun g Oepupoxpacicg tov afpa ®G GLVAPTNON TOV
SLOPOPETIKMV Hope®V edapokdAvys. T Tov okomd avtd eAednoay dedopéva Beppokpociog aépog, devBuvong
Kot €vtaong ovéRoL amd KNt HOVASo HETPNOEMV Kol OO SLO HETEMPOAOYIKOVG oToflovg avapopds. Eyive
YEOOTATIOTIKN €ne&epyacion TV SEOUEVOV KOl EKTIUNONKAY Ol YOPIKEG KOTUVOUEG TMV UETEMPOAOYIKDV OVTOV
TOPAUETPOV.
Me Baon ta amoteréopata Samotddnke 0Tt 1 TAoT oYNUATIoHOD OepIKNg VINGIO0S OE TEPLOYES e CUYKEKPILEVDL
YOPOKTNPLOTIKA OTMG KOl 1 WUKTIKN OpAcT TMV TEPLOYDV OOTIKOD TPacivov eu@aviloviol katw amd OAES TIS
ouvOnkes kol Kab’ OAn Vv dbpkela Tov Ypovov petproewv. 1o cuykekpipéva Kotd v SGpKELl TOV LETPNCEDV
He avéPEAO ovpavd Kol cuvOnkeg vmvepiog katd tmv Bepur mepiodo Tov £TOVC, gUPAVIGTNKAV OepLOUETPLKES
Swapopomomioelg g Tééng twv 7 °C petald tov SoQOopETIKOV HOPEOV £3aQOKGALYNG. TNV TEPLOYH TOL
Botavikol kot cuykekpipéve, oto ydpo tov I'ewmovikov TTavemotpiov AOnvav evtomictnray ot LKpOTEPEG TIUEG
Bepuokpaciog aépoc, ol omoieg frov younAdtepeg TovAdyiotov katd 5 °C and avtég TG TAPUKEILEVNG SOUNUEVIC
mepoyng. Xauniés Oeprokpacies eppaviovrar enions oe pKpOTEPNG EKTOONG PUTOKOAVUUEVES EMPAVELES, MG KO
6€ OKAALTTTEG-PUN Sopnpéveg TePLoyEs. Ot TEPLOYEG e TUKVI-OYNAR SOUNGN TTOL GTEPOVVTOL PUTOKAAVUUEVOV
XDPOV CUUTEPIPEPOVTOL G EGTIEC VYNADV BEPLOKPACLDV.

(043) URBAN GREEN AREAS AND THERMIC POLLUTION. THE CASE OF
‘ELATONAS’ REGION IN ATHENS, GREECE

A. CHRONOPOULOU-SERELI, I. TSIROS, . CHARALAMPOPOULOS

Laboratory of General and Agricultural Meteorology, Agricultural University of Athens

ABSTRACT
In urban areas, the high density of buildings along with a small number of green areas and high traffic conditions
increase, in general, the thermal pollution. The Elaionas region, located in the western Athens metropolitan area,
combines all the characteristics that increase the thermic pollution: it is an urban region with small-scale industries
and sites with heavy traffic conditions.
The present study focuses on the spatial distribution of air temperature in the complex environmental setting of the
Elaionas region. Measurements were carried out continuously at two meteorological stations; additional
measurements were also carried out using an automobile unit. Measured data include: air temperature, wind direction
and wind velocity. By geostatistical analysis of the data, the spatial patterns of the above meteorological parameters
were estimated.
Results indicate an intense urban heat island over sites that have specific surface coverage. Also, over green areas,
results indicate the presence of a park cool island phenomenon. Park cool island phenomena and urban heat islands
tend to be developed especially under clear sky and calm conditions. In addition, for sites with different surface
covers, differences in air temperature reached 7°C.
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(045) ANALYSIS OF AIR TEMPERATURE VARIATIONS IN BULGARIA

E. KOLEVA

National Institute of Meteorology and Hydrology, Sofia, Bulgaria

ABSTRACT

A long-term air temperature fluctuation in Bulgaria is examined. The seasonal and annual mean, maximum and
minimum air temperatures are used to study these fluctuations. In analysis the emphasis are on the existence of
trends and periodicity in the time series. Diurnal temperature range (DTR) is calculated, too. DTR generally
decreases under global climate warming due to more significant night minimum temperature increase. Number
of days with maximum temperature above given threshold and their variations are studied. The warmest decade
in Bulgaria is determined. The distribution of temperature in this period is compared with this one in 1961-1990
reference period recommended by WMO as representing present climate. The obtained result could be used as
an analogue for future. To estimate the change and its significant character some statistical methods ate used
(Mann-Kendall, Spearman).



(046) KAIMATIKH ANAAYZH TQN XPONOZEIPQN TQN TIMOQN TQN

ANQMAAIQN THEY OEPMOKPAXIAY THX EINIPANEIAY THY OAAAYXEAY XTO
BOPEIO ATAANTIKO QKEANO

X. MIXAHAIAOY, T. MAKPOTTANNHE, IT. [IENNAZ, A. DAOKAS

Touéas Metewpoloyias kor Kiaroroyiog, Tunua I'ewioyiog, Zyoin Octikawv Emotnuav,
Apiorotédero Tovemotiuio Ocooalovikng

IIEPIAHYH

X1 mopovoa epyocio yivetal pio Tpocmdfelo LEAETNG TOV TACE®V, KAOMDG Kot TOV TOOVOY KAPATIKOV peTafordv
OV TOPOVGIAZOVY Ol YPOVOGEIPEG TOV UNVIOI®V TILOV TOV avOROAM®V Tng Oeppokpociog g empavelng g
0droccac (SSTA), omv mepoyn tov Boperov Athoviikod oxeovold yia ™ ypoviky mepiodo 1961-1999. Ou
avoparieg opiCovtar oe oyéon pe ™ péon tipn g teptddov (1951-1990) ko didovton amd to movemiotio East
Anglia pe xoppikny avdivon 5°x5°. H mepoyn perétng anoteleiton and 190 kopPikd onpeio mov kakvmtovv Tty
nepoy and 0° —75° B ko 15° A-80°A. E@opudcOnke m pébodoc g avaiveng oe KOPIEG CUVIGTOGES Kol
gvtonicOnkav déka opddeg KopPikmv onpeiwv ol omoieg eppunvevovy 10 85% tng cvvoAlkng petafintotmras. o
Tov €AeyY0 TNG ONUAVTIKOTNTOG TOV TACEMV £QUPULOcOHNKE TO oTaTIoTKO t-test Mann-Kendall o 6éxka amd to 190
KopPucd onpeio Ko Tpoékvuye 6Tt ot onpeia pe avéovteg optBpovg 118 kar 170 (tpitn ko dydon KdpLo GLVIGTOCH
avtiotoya) N tdon eivol 6TOTICTIKOG onpavTiky. H gpappoyn tov otatiotikov t - test 610 chvoro TV onueimv
£0e1Ee OTL TAGELG OTATIOTIKMG OTUOVTIKES gUavifovy, Kupimg, o1 ¥povooelpéc Tav onpeinv Tov Ppiokovial oty
neployn votimg g ['potkavdiag, kabdg kot avutdv TAnciov tov yewypagtkod lonueptvod (votioovatoMkd Tunqpo
TOV OKEOVOD).

(046) TIME SERIES ANALYSIS OF THE SEA SURFACE TEMPERATURE
ANOMALIES OVER NORTH ATLANTIC AREA

C. MICHAILIDOU, T. MAKROGIANNIS, P. PENNAS, A. FLOCAS

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

ABSTRACT

In the present paper sea surface temperature anomalies are analyzed over the broad region of North Atlantic. The
data used are monthly sea surface temperature (1951-1999), as deviation from the 1961-1990 average, provided by
the CRU of the University of East Anglia. The data set covers the area within 0°N —75° N and 15° E-80°W, with a
grid point resolution of 5°x5%nd consists of 190 grid points. Rotated Principal Components Analysis (Varimax
Normalized) has been applied and the first ten principal components have been retained explaining more than 85% of
the total variance. Time series analysis has been performed using the Mann-Kendall rank statistic and a progressive
test for trends according to Sneyers. The analysis has been applied to ten out of the 190 grid points and has shown a
decreasing trend for the grid point 118 and an increasing one for the 170™. An analysis of trends has been applied to
all the grid points and showed that statistically significant trends are present on the time series of SSTA for those
grid points covering the area South of Greenland and those at the southern part of North Atlantic.



(047) INFLUENCE OF THE NORTH ATLANTIC TELECONNECTION PATTERNS
ON THE WESTERN MEDITERRANEAN PRECIPITATION

A. MORATA', M. L. MARTIN?, F. VALERO®, M. Y. LUNA'

!Servicio de Desarrollos Climatolégicos. Instituto Nacional de Meteorologia, Madrid, Spain
’Dpto. Matematica Aplicada a la Ingenieria. EITIG. Campus de Segovia. Universidad de Valladolid,

Spain
*Dpto. Astrofisica y CC. de la Atmésfera, Facultad de CC. Fisicas, Universidad Complutense de Madrid,
Spain

ABSTRACT

A singular value decomposition analysis is carried out to assess the dynamical relationship between the North
Atlantic atmospheric circulation and the springtime Western Mediterranean precipitation. The first mode indicates
that above-normal precipitation values are determined by the presence of a long-lived blocking geopotential pattern
characterised by split flow around a high located northward British Isles and a low over Iberia. This large-scale
pattern matches the EAJet teleconnection pattern (Barnston and Livezey, 1987), which is the third primary mode of
low frequency variability in the North Atlantic. The second mode establishes a clear relationship between the
geopotential and the NAO patterns resembling a configuration with the positive node spanning central latitudes of
the North Atlantic Ocean flanked by two negative centres located over Greenland and Canary Islands, respectively.
This large-scale atmospheric distribution promotes advection of northerly air over the Western Mediterranean area
favouring the development of precipitating systems which can result in rainfall over south of the study area. These
results indicate that the second mode would explain the inverse response of the study area to the NAO pattern, that
is, an intensification (weakening) of the spring NAO index is linked with positive (negative) precipitation anomalies
over the southern (northern) area of study.



(048) PRECIPITATION VARIATIONS IN UPPER PARTS OF THE BULGARIAN
MOUNTAINS

N. PETKOVA, E. KOLEVA

National Institute of Meteorology and Hydrology, Sofia, Bulgaria

ABSTRACT
Using the methods of running means and integral difference curves, the monthly and annual precipitation in
mountain parts of Bulgaria are studied. Data from nine stations are used, covering the period 1931-2002.
Besides numbers of days with heavy precipitation during the warm half of the year are analysed. To reveal the
climatic character in the annual distribution of precipitation so called Continental and Mediterranean Indexes are
calculated. To identify some trend in data the Spearman and Man-Kendall rank statistics are used. In mountain
part of Bulgaria during the recent years precipitation has shown a decreasing trend.



(049) MEAETH THZ KATANOMHE TQN AKPAIQN ANA ETOE TIMQN
BPOXOIITQIHE ETHN AOHNA

I'. TZABEAAS, N. I. TIPEZEPAKOZS, A. I'. [TAAIATEOS

Epyaotipio Yrnoloyiorixwv MabBnuatikov, eviko Tunquo Mabyuotikov, Teyvoloyiko Exmaidevtixo 1opoua
Heipaia,

IIEPIAHYH

2KomdG ALTNG TNG EPYACIOG EIvVaL O TPOGIIOPIGHOG TNG CLVAPTNONG KOTAVOUNG OV TPOSuppoleTal 660 T0 duvatov
KaAOTEPO OTIS ava €tog akpaieg TYég PpoxdmTmong oty mepoyn g Advac. H ypovocepd twv dedopévov
amoteAeiton amd TN pEYe ava £tog Bpoxdmtwon, yo v 110-et1 ypovikn mepiodo 1891-2000. To wotdypappo TV
TOPATNPCEDV OMOKOADTTEL (e LOVOKOPPT kKot A0EN mpog ta de&id katavoun. o to Adyo avtd eléyyetar m
TPOGUPLOYN TPUDV KOTOVOUDV OV TTapovstdlovy avtd ta yopoktmplotikd. Ot katavopés avtég eivar n Frechet
Katavopn akpaiov Tipwmv, n Aoyapduky kovoviky kotovopn(LogNormal) kor n avtictpoen kavoviky (Inverese
Gaussian). Ot TopAUETPOL TOV KATAVOLDV EKTILOVTOL e T LEB0S0 TG HéEYIoTNG TOAVOPAVELNS KOt 1] TPOGOPHOYN
TOV KOTAVOU®V EAEYYETAL LE TOV EAEYYO X2.

Amd v aviivon anekaAden 0Tt HeTOED TOV TPLOV EAEYXOUEVOV LOVTEAMY KOTOVOUMV, 1| OQVIIGTPOPN KOVOVIKY|
gtvan  Korovopn mov eppaviCeton va mpocapudleTor IKavomTomTiké oTo oTotyelo TNG XPOVOSELPAG LE TIC avA £TOG
axpaieg Tég Ppoyomtmong. H AoyopBukn katavoun omoppimteror o¢ povtého, eved m katavoun Frechet dev
amoppinteton pev, oA dev pmopel va Bewpnbel 0tTL mpocapuodletal KovomomTikd ota otoryeio ™G VO pHeAén
¥POovocepds. Me Bdon To amodekTd HOVTIEAO TNG OVTIOTPOPNG KAVOVIKNG KATAVOUNG, YiveTal Tpoomddeia eEoywyng
TANPOPOPLOV/GUUTEPACUATOV CYETIKAOV He TNV TOAVOTNTA TOV OKPoi®V TIHOV PPoyOmTOons otV vad pHeAéTn
TEPLOYN-

(049) pISTRIBUTION OF EXTREME ANNUAL PRECIPITATION OVER ATHENS

G. TZAVELAS, N. G. PREZERAKOS, A. G. PALIATSOS

Laboratory of Computational Mathematics, General Department of Mathematics, Technological
Education Institute of Piraeus

ABSTRACT

The aim of this study is to investigate the probability distribution function of the extreme annual precipitation
amounts over Athens province. In this study the series of daily precipitation observations at the National Observatory
of Athens (NOA), for a 110-year period (1891-2000), is analyzed in order to define the annual extreme precipitation
amounts. The data set consists of the extreme annual precipitation amounts, for a 110-year period. The histogram
reveals a unimodal right skewed distribution. LogNormal, Inverese Gaussian, and Frechet parametric families of
probability distributions have been considered as candidate models for the distribution of such precipitation amounts.
Goodness of these model’s fit to the above data, has been tested with Pearson’s y’-test.

The main result of this statistical analysis is that among the three candidate models, Inverese Gaussian (IG) is the one
that fits very well to the distribution of annual extreme precipitation amounts. The LogNormal is rejected and the
Frechet fits marginally. Based on the adopted model of IG, an attempt is made in order to provide, from a theoretical
viewpoint, understandable information about probability of high precipitation levels over the area of our interest.



(050) oPI=MOZ THE EHPAZIAZ ETON EAAHNIKO XQPO ME TH BOHOEIA

TOY AEIKTH ANQMAATIAYX BPOXHX (I) KAI XYIT'KPIXH AYTOY ME AAAOYX
AEIKTEX EHPAXIAX

B. A. ASHMAKOIIOYAOY, H. AEIBAAA, K. TIAYAOY

Hovemotiuio AGnvav, Tunuo ®voikng, Touéos Pvowkns Epapuoywv, Epyaoctipio Metewpoloyiog

IIEPIAHYH
Ot TopaTNPoVUEVEG KOTA TO. TEAELTOIO YPOVIO KAUOTIKEG OAAAYEG OE TAYKOOUIO OAAGL KOl GE TOTIKY KAILOKOL,
Kupiwg doov agopd otn Beppokpacio Tov aépa Kot oty PpoxdnTtmon, amoteAobV avTIKEINEVO TOAVAPIOU®V
peketmv. Idwaitepo 66ov apopd oty Enpacic, ovty vad v gupvTePn évvolo Bo pumopovce va opiobel cav M
eMdTTmon g Ppoyxdntong pe T ohyxpovn tkpn 1 LeYOAN avénon TV aruitioewy, and Tov vlpwno, o€ vepo.
H ehdtroon g Ppoxdntmong mov odnyel 6T0 QavOUEVO TNG UETEWPOLOYIKNG Enpoaciag dnpovpyel onpovTikd
OLKOVOLIKG, TTOAITIKG KO TEPPUALOVTOAOYIKG TPOPANUATA., GTIG TEPLOYEG OOV TOPUTNPEITOL.
Zmyv gpyacia avt mapovoldletat o deiktng avopariog g Bpoyns (I) mov éxel mpotadel and tov M.P. van Rooy, o
omoiog ompileton oe unviaio dedopéva Ppoxdntwons. T CUVEXELD TPOTEIVOVTOL Ol OTOUTOVUEVEG TPOTOTOUGELG
vy v gpoppoyn tov deiktn (I) ota dedopéva tov EAAnvikov yopov. Emiong, ehéyyxeton o Pabpog ko n popen
GLGYETIONG TOL pe AAAOVG deikteg Enpaciag, Onmg efvar o kavovikomompévog detktng vetod (SPI) mov éyet mpotabet
ard tov McKee kot o dgiktng Enpaciog tov de Martonne, o omoiog éyel emruyds epappocsbel ota EAAnvikd
dedopéva kot o onoiog otnpiletar oto cuvdvacud unviaiov Ty Bpoydmtmong Kot Oeppokpaciog agpa.

(050) THE DEFINITION OF DROUGHT IN GREECE BASED ON THE RAINFALL
ANOMALY INDEX (I) AND ITS COMPARISON WITH OTHER DROUGHT INDICES

V.D. ASSIMAKOPOULOS, I. LIVADA, C. PAVLOU

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

ABSTRACT
The observed climatic changes during the recent years, either on a global or on a local scale, regarding mainly the
ambient air temperature and rainfall, have attracted the interest of scientific community. Namely, drought which may
be defined as the decrease in rainfall amount with the contemporary low or high increase in water demand is a
subject of critical interest.
The decrease in rainfall, leading to the meteorologically defined phenomenon of drought, results in serious economic,
political and environmental problems in regions, where it exists.
The present study describes, initially, the rainfall anomaly index (I), introduced by M.P. van Rooy, which is based on
monthly rainfall data. Thereinafter, the necessary amendments are proposed in order to apply the index (I) on data
collected from Greece. Besides, the degree and the form of correlation of the proposed index with other climatic
indices is performed, such as the standardized precipitation (SPI) proposed by McKee and the aridity index
introduced by de Martonne. The latter has been successfully applied to data from Greece and it is based on combined
monthly data of rainfall and air temperature.



(051) ANAAYZH TON EHPON KAI YTPON AKOAOYOION ETHN KPHTH

2. XPIZTTOAOYAAKHE, X. ANAINQETOIIOYAOY

Touéog Metewpoloyiog xar KAyworodoyiag, Apiorotéleio Hovemortiuio Ocooolovikng

IIEPIAHYH

H mopodoa epyacio omookomel otn peAétn tov akohovbudv Enpov kot vypmdv mnuepav oty Kpnm.
Xpnoomomdnkav nuepnotes Tég Ppoyodmtoons amd evvéa (9) otabpovg, ol omoiol Ppickovial KoToveUNUEVOL
Katé TO SLVATOV OUOWOHOP(PO. GTN YEMYPAPIKY TEPLOYN TNG VACOL, Yo v ypoviky mepiodo 1980-1997. H
opoloyéveln Tov otoyeiov eléyyxdnke pe to test tov Alexandersson. T'io Tig vYpég kot Tig Enpég axorovbieg
ypnoponoteitar T Kotoeiiov to 0.1mm Bpoync. [pocdiopiletar n Sidpkeln Kot 1 GLYVOTNTO EUPAVIOTNG TOV
VYPOV Kol ENPOV akoAovdidv 1060 6g YWPIKN OG0 Kol 6€ Ypovikn KAlpoka. ['vetor tpoonddeia Tpocapoyng tov
aKoAOVOIOY ENPAOV KOl VYPOV MUEPOV GE VO OTATIOTIKA HOVTEAD, TNV OPVNTIKY SIOVOUIKN KOTOVOUN KoL TG
oAoideg Markov 2™ taénc. H afloAdynon tov omoteleopudtov yivetal pe ) oTatiotikh dokacio X og otédun
onuovtikdmtog 0.05. Amd ta amotedéopato TPoKOTTEL OTL 01 VYPEG akorovbieg pe didpkela peyaddTePN TOV dEKN
nuepdv (H€yloteg VYPES akolovBieg) Exovv kPR cvxvoTNTa EUEAvions. Ot amoAdTmg LEYIOTEG VYPEG akoAovBieg
epopaviovtar ot Poperodvtiky Kpnn, pe péytom dudpketo tig 18 nuépeg Ppoyns. H cuyvotrta gpepdvions tov
peylotov Enpdv akolovbidv etvor, exiong, pKpn o10TL avtég eppavitovv eEopetikd peydin didpketo (teplocdTepo
amd 6 pMveg), drdpketa wov givan aveaptntn omd Vv yewypagtkn 8€éon Tov otafov. Xto 6Tafud e To peyoAvTEPO
VyoueTpo, ot Enpég axorovdieg eppavifouv pikpdTePn ddpKeln omd OTL 6TOVG VIOAOITOVS. ['evikd, TO00 o1 VYpEC
600 Ko o1 Enpéc akorovbieg eppavifouv kaAHTEPN TPOGUPLOYN HE TNV APVNTIKY SIOVOUIKT KATAUVOUY| GE GXECT LE
mv avtictoym pe g alvoideg Markov 2™ 16éng.

(051) ANALYSIS OF DRY AND WET SPELLS OVER CRETE

S. CHRISTODOULAKIS, C. ANAGNOSTOPOULOU

Department of Meteorology and Climatology, Aristotelian University of Thessaloniki

ABSTRACT

The aim of this study is the analysis of dry and wet spells over Crete. Daily rainfall data from nine stations, which
are distributed as uniformly as possible in the Crete during the time period 1980-1997, are used. The homogeneity of
data was checked with the Alexandersson test. The rainfall threshold of wet and dry spells is 0.lmm. Duration and
frequency of wet and dry spells are determined in spatial and temporal base. In addition, the Negative Binomial
Distribution and the Markov Chains of second order have been used to fit the duration of the wet and dry spells. In
order to evaluate the fit of the results, the test X* was used. According to the results, very long wet spells (> 10 rainy
days) present low frequency. The longest wet spells are identified in northwestern Crete, which duration is 18 rainy
days. The frequency of very long dry spells is quite low because of their long duration (more than 6 months). The
lowest duration of dry spells is presented in the station with the highest altitude. The Negative Binomial Distribution
gives acceptable estimations both in wet and dry spells comparing to those of Markov Chains of second order.



(052) BULGARIAN RIVER’S FLOW IN A CHANGING CLIMATE

S. DAKOVA

National Institute of Hydrology & Meteorology, Sofia, Bulgaria

ABSTRACT

Climate and the water resource system have a special relationship insofar as water resources depend on the
hydrological cycle which is itself part of the climate system. Since a river basin integrates local physic-geographic
conditions including the meteorological variability the relevant streamflow should be react to climate changes. The
reduction of the rainfall and increasing the temperature were determined since 1980 over the Bulgarian area. The
available hydrological data information in Bulgaria dated since1935. The active intervention into the river flow was
in period 1949 to 1975 by building reservoirs together with all pursued hydro-technical constructions (water intakes,
derivation systems etc.). All existing water exploitation systems have been designed on the base of the axiom” The
past is the key to the future” which require reassessment of the water resources into the new conditions. The aims of
this study are to investigate where the shifts are in the annual and low flow and what is the difference of their
status/behavior within conditions of changing climate. The temporal behavior of flow in its two aspects (natural and
influent from human activities) is analyzed for a period over 60 years. The representations of the period are proved
using the complex statistical analyses of series, homogeneity, autocorrelation etc. Different “typical” periods are
motivated. The comparative analyses of different methods for naturalization the flow are discussed. The
characteristics of annual flow and low flow (N; days flow, base and seasonal flow) are evaluated for the periods
before and after shifting point and are compared.



(053) EKTIMHEZH THZ ATMOZ®AIPIKHE LTATIKHE EYETAGEIAL ME
XPHZH AOPY®OPIKHE THAEMIEKOINMHEZHE

N. XPYSOYAAKHE', M. SITHAIQTOIOYAOE?, X. ®EIAAY®, X. AOMENIKIQTHE, N. P. AAAEZIOE!

'Ivetirotro Yroloyiotikdv MaOnuatikdv, Topoua Texvoloyioc kar Epevvag
*Tuiuo dioyeipiong Aypotiod Hepifélioviog kou Pvoikadv Hopwv, Havemoriuo Osooalioc
 Tuiua ewypagiag, IMavemotiuio Aryaiov
"Tuipa lecwmoviag, Zokic Hapaywyic ko Yodrvov Iepiféliovio, Iavemotiuo Ocooalioc

IIEPIAHYH

Yy mapovca epyacio e€etaletor To dSuvopIKd TV dopveoptkdv dedopévav MODIS/AQUA otov Tpocdiopiopod
™G OTHOCPUIPIKNG OTOTIKNAG evotdfewag. Amod ta dedopéva MODIS, mpokdmToUV 01 KOTOKOPLPES KATAVOLES
Oeproxpaociog kot vypoaciog Kot LEG® AVTMV VTOAOYILOVTOL TPELG EVPEMG YPTCLOTOIOVUEVOL JEIKTEG AGTAOELOG, OL
Boyden, K kot Lifted, yio v meproyn g NA Evponng pe axpifeio 5x5 Km. O idrot deikteg vmoAoyifovror yio
ovykekpipéva onpeia, pe Pdon dedopéva padioforicemv amd 25 Metemporoykoig otadlovg oty Teployn LEAETNG,
yio Tovg Piveg Ampidio kot Mdato 2003. Tao amoteAécpoTo TG AVAAVONS TOV S0PVPOPIKAV SESOUEVMV Y1a. TO OTUEIL
OV OVTIGTOLYOVV OTIG CLUVIETOYUEVES TOV GTOOUMY GLYKPIVOVTOL LE TO. OTOTEAEGLLOTO TOV DVITOAOYICUOV TMV SEKTAOV
and T1c padoforiceic. Ilopotnpeitor moAd wavomomtiky] cvoyétion. To yeyovog avtd, diver ™ Svvatdtnto
TPOGOOPICUOL TV OEIKTOV aoTdbelag o ke onuelo TG meployng HeAETNG pe TOAD KOAN YWPIKY okpifeia,
ocvppairovtog otn Pertioon g akpifetag Tpdyvwong Tov Kotatyidmy.

(053) ESTIMATION OF ATMOSPHERIC STATIC STABILITY WITH THE USE OF
SATELLITE REMOTE SENSING

N. CHRYSOULAKIS', M. SPILIOTOPOULOS?, C. FEIDAS®, C. DOMENIKIOTIS®, N. R. DALEZIOS®

!Institute of Applied and Computational Mathematics, Foundation for Research and Technology -Hellas
’Department of Management of Rural Environment and Natural Resources, University of Thessaly
Department of Geography, University of Aegean
‘Department of Agriculture, Animal Production and Aquatic Environment, University of Thessaly

ABSTRACT

The potential use of MODIS/AQUA data products in assessing atmospheric instability is examined. These images
can provide temperature and humidity profiles for twenty isobaric levels. In this study 25 radiosonde stations from
Southeastern Europe are utilized. For the examination of atmospheric instability three instability indices, commonly
used in Meteorology, are computed based on radiosonde data and satellite derived atmospheric profile products. The
indices examined in this study are: Boyden Index, K Index and Lifted Index. Firstly, the indices are computed from
the midday radiosonde data for the months April and May of 2003. Then the same indices are estimated based on the
required thermodynamic parameters as provided by the MODIS/AQUA archives. All selected images are
georeferenced. From the above analysis it seems that the three satellite derived instability indices are well correlated
with those derived with radiosonde data. This can allow the spatial interpolation of the indices in areas where
previously no available data existed. It seems that this kind of remotely sensed data can make a very good simulation
to the assessment of instability, contributing significantly to forecasting.



(054) AN INCREASE OF OZONE CONCENTRATION IN VILNIUS CITY DUE TO
PEATBOG FIRES

J. OVADNEVAITE!, A. MARSALKAZ, K. KVIETKUS'

!Institute of Physics, Vilnius, Lithuania
*Vilnius University, Vilnius, Lithuania

ABSTRACT

Ozone is a natural constituent of the atmosphere with a vital role in many atmospheric processes. The role of ozone
in the stratosphere is beneficial while in the troposphere it is destructive. Because ozone strongly reacts with other
molecules, it damages the living tissues of plants and animals. Moreover tropospheric ozone is a greenhouse gas,
which contributes to the global warming. So an increase in ozone concentration in the Vilnius city during the
peatbog fires in the vicinity of the city was analyzed and evaluated. Monthly averages of O; as well as diurnal
maximums during the peatbog fires exceeded the common values for the Vilnius city at this time of the year. An
assumption was made that such an increase in ozone concentration can be explained by the enlarged concentrations
of air pollutants such as nitrogen oxides (NOx), carbon monoxide (CO) during the fires, together with meteorological
conditions favorable for photochemical reactions, as NO, and CO are the precursors for tropospheric ozone. The data
analyzed in this work corresponds to summer and autumn periods and were obtained at the two automatic ambient
air pollution measurement stations. These air pollution measurement stations continuously perform measurements of
the main urban air pollutants: carbon monoxide, nitrogen oxide, nitrogen dioxide, ozone, sulfur dioxide and
particulate matter. The meteorological data used in this work were collected from the meteomast, which is located in
the area of the Vilnius airport. The distance between the air pollution measurement stations and the meteomast varies
from 5 to 6 km. The wind speed and direction sensors are placed at the height of 10m and 24m, the vertical
temperature gradient are measured at 2-8 m and 8-22 m heights. The ultrasonic wind sensor at the 24 m height
records the horizontal wind speed, wind direction and vertical wind speed component. Global radiation and
precipitation sensors are installed at 2m height. Using this information the meteorological and air quality situation in
Vilnius city was evaluated.



(055) BPOXOMETPIKOI AEIKTEX I'TA TH MEAETH AKPAIQN KAIPIKQN
OAINOMENQN KAI KAIMATOAOI'TKQN AAAAT'QN XTHN KYITPO

Y. TIASIAPAHS, . AOYKA

Metewpoloyikn Yanpeaio, Asvkwoia, Kompog

IIEPIAHYH
lNoa ™ pedém tov okpoiov Koupwkdv @owvopévov kot mlaveov kKApotikdv  oarliayov oty Kompo,
ypnoponomOnkav 80 Bpoyouetrpucoi Xtabuoi pe nueprioleg Bpoyontdscelg mov Kahdmtovy nepiodo peyaidtepn amd
30 ypovia. H opotoyévelo Tov xpovoAOYIK®V GEPOV EAEYYONKE e T devépyela t dokiudV (t-test), evd TapdAinia
ypnoponomdnkay «etd-tAnpogopiec» (metadata) yio 1o diktvo tv Metewpoloyikdv Ztadudmv, énmg dtotnpeiton
a6 to opyeio g Metemporoyikn Yanpesio (nA. petakivnon otabumv, odloyés otov Tpdmo pétpnong, K.t.A.). Ot
Bpoyopetpikol deikTEG TOL TPOKVITOVV OO THV OVAALOT] TOV NUEPHOIOV AV TG PpoydmTmaong e ) Pondeia Tov
npoypaupatog climdex eivor:
(o) Ap1OpdG nuepdV Le nuepnotla PpoydmTmon ion 1 peyorvtepn amd 10 mm.
B Méy16106 8100010 0ptipds Enpav nuepaV.
) Méyiom) mocotTa BpoyomTOoNS Yo 5 PEPES.
¥) Méon nuepnowa Bpoydmtwon).
(e) ocootd % g emolog PpoydnT®ong oe yeyovota mov Eemepvodv v mhavotta 95% (95 percent) g
Kavovikng Bpoyxdmtwong oty avtictoyyn nepiodo 1961-1990.

(055) RAINFALL INDICES FOR THE STUDY OF THE EXTREME WEATHER
CONDITIONS AND CLIMATE CHANGES IN CYPRUS

S. PASHIARDIS, S. LOUCA

Meteorological Service, Nicosia, Cyprus

ABSTRACT
For the study of the extreme weather conditions and possible climate changes in Cyprus, 80 rainfall stations were
used with daily rainfall covering a period longer than 30 years. The homogeneity of the time series was checked by t-
test and at the same time metadata was used for the network of the Meteorological Stations, as documented by the
Meteorological Service registry file (e.g. movement of stations, changes in the way of measuring etc). The
precipitation indices that are developed from the analysis of the daily data of the precipitation, with the help of the
climdex software are:

(@ Number of days with precipitation equal or greater than 10mm.
(b) Maximum number of consecutive dry days.
(©) Maximum quantity of precipitation in 5 days.

(d) Simple daily intensity.
(e) Fraction of annual precipitation due to events equal or greater than the 95" percentile.



(056) EYEAIKTO LYZTHMA AHOKTHZHE KAI EIEEEPTAZIAY AEAOMENQN
MMEPIBAAAONTIKON METPHEEQN ATIO ATIOSTASH

K. IIPEKAS, X. BASIAEIAAHE, M. PATKOYSH

Tunua Higrrpovikng, Teyvoloyiko Exmordevtiro Iopvuo Heipaia

IIEPIAHYH

IToAb ovyvd xotaypdpoviar meploy€s He €viova @owvopeva pomoavong €€ oiticg TomKOV  Plopnyovikov
SpUCTNPOTATOV KTA. X& OVTEG TG TEPMTAOCES elvar avaykaio 1 CUVEXNS TAPAKOAOVONGN KOl KOTOYPOON TMV
LETAPOADY TV LETEMPOAOYIKADV Kol TEPPUALOVTIKMV SESOUEVMV (ATHLOCPAPIKOV POTWV). AV OU®G, OT®MS GuVIO®G
ocvpPaiver, ot mePLOYES OVTES €ival OMOUOKPLGUEVEG, 1 OlodIKAGIO TV LETPICEDV Kol TOV KOTAYPAOOV givon
e€oupeTikd emimovn ko vyNAov ko6cTovc. ‘Evo gvéhkto cvoTNUO ouTOMATNG WETPNONG KOl UETOQOPAG TMV
dedopévov oe €va kevipikd onueio yu v eneepyocio kot v anobnkevon tovg amoteAel éva cofapd epyalreio
AVTILETOTIONG TOpOLOIOV TPoPfAnudtov. To GO 0VTO ETTNPEL TNV KAVOVIKT] AELTOVPYIO TOV OITOUOKPVCUEVOV
GLGKELMV KOl VOAOUPAVEL TIG €pyacieg AMYNG Kot HETAPOPAS TV HETpRoemV. O KeEVIPIKOG GTUOUOS TopExEL
€VKOAIEG TPOGUPUOYNG Kot avarapuPdverl v otatiotikn enefepyacio, v mapovsioon Kot TV orodnkevon v
SedOpEVOV.

(056) A FLEXIBLE SYSTEM FOR REMOTE ACQUISITION AND PROCESSING
OF ENVIRONMENTAL MEASUREMENTS DATA

K. PREKAS, S. VASSILIADIS, M. RANGOUSSI

Department of Electronics, Technological Education Institute of Piraeus

ABSTRACT

Very often areas with intense pollution effects due local industrial activities are committed. In these cases the
supervision and the registration of the meteorological and environmental data is of high importance. If as it usual
happens, the specific areas under supervision are in a long distance from the central installations the procedure of
measurements and registrations is difficult and costly. A flexible automated system to measure and transfer the data
in the central station for their process and storage is a useful tool for solving that kind of problems. The system
supervises the normal operation of the remote devices and undertakes the tasks of acquisition and transfer of the
measurements. The central station provides adaptation facilities and performs the statistical process, the presentation
and the storage of the data.



(057) ATAI'NQXH THX ATAXPONIKHX EEEAIEHY MIAYX XYNOIITIKHX
ATATAPAXHX T10Y EIIHPEAXE EAAAAA KAI KYITPO

Y. MIXAHAIAHE', M. XPIETOAOYAOY?

'Metewporoyii Yanpeoio, Asvkwaoia, Kompog
’Kévipo Metewpoloyikdv Epapuoydv - EA.T.A, Ocoooloviky, EM\dda

IIEPIAHYH
v gpyocio ovty mapovotdletar 1 Swopoviky ovamTuén ko €EEMEN MG GUVOTTIKNG dlatopayng M omoio
empéace 10 Mdawo tov 2002 apywd v EAMGda ko ot ovvéxeln v Kompo. E&etdotnrav n opildvtio ko
KaTOKOPLEN SOUN TNG ATUOCPALPOS LE GUVORLTIKOVG YOPTES, MOPOATNPNOELS ETPAVELNG, OVVOALIKES TOUPAUETPOVG,
dedopéva  padtofoincemv, JopLEOPIKES (mToYpapieg Kol Kotaypapsés dedopévav pavtdp Koipov. Kuplo
YOPOKTNPIOTIKO TNG GLYKEKPLUEVNG OlOTOPOYNG MTOV TO GLVOOELOUEVO EVTOVO KOIPUKOL QOIVOUEVO TO OTOioL
KOTOYPAPNKOV GTOVG YEWYPOPIKOVS YDPOLG HEAETG.

(057) pIAGNOSIS OF TEMPORAL EVOLUTION OF A SYNOPTIC
DISTURBANCE THAT AFFECTED GREECE AND CYPRUS

S. MICHAELIDES', M. CHRISTODOULOU?

1 . . o .
Meteorologigal Service, Nicosia, Cyprus
’Meteorological Applications Centre — EL.G.A. Thessaloniki, Greece

ABSTRACT
In the present study the temporal development and evolution of a synoptic disturbance which affected firstly Greece
and after Cyprus the May of 2002 is presented. The horizontal and vertical profile of the atmosphere examined with
synoptic charts, surface observations, dynamic parameters, radiosonde data, satellite images and recorded data from
weather radars. Main characteristic of the particular disturbance was the accompanying intense weather phenomena
which recorded at the geographical study regions.



(058) xQPIKH KATANOMH THZ KYKAOTENEZHE KAI KYKAOAIAAYZHE

XTH XTAOMH 500 hPa KATA TH OEPMH IIEPIOAO I'TA THN KENTPIKH KAI
ANATOAIKH MEXOI'EIO

X. XTIANOZ

Touéag Metewpoloyiag kou Kiyozoloyiog, Apiototéleio Havemotiuio Osocoiovikng

IIEPIAHYH

H epyoacio avtq amotehel TUALO OVTIKEWEVIKNG KAUATIKNG LEAETNG TOV YOUNADV OTIG TEPLOYEG TNG KEVIPIKNG Kot
avatoMkng Mecoyeiov katd ™ Oepun mepiodo (15 Ampihiov- 15 OktwPpiov) ot otédOun 500 hPa. Me ) Pondeia
dedopévav yemduvakoh Dyovg oe mAeypotikd onpela andotaong 2.5° ot dvo devbuvoelg npocsdiopifovral ot
TEPUITAOCELS YOUUNADV Y TO Ypovikd OSwdotnua 1958-1997 pe ypovikn Swbxpion avé €En dpeg. Xtn cuvéxen
YPNOUOTOLEITOL TOPAAAAYT] TOV GAYOPIOLOL TOV TANGIEGTEPOL YEITOVO Y10l TOV KOOOPIGUO SLOKPLTOV TPOYLDV KoL
MEPUTOCEDY KLUKAOYEVEST|G Kot KuKAOSdAvoNG. H ywpik katovoun g ovyvotntag €UOAVIONG TEPIMTOCEMV
KUKAOYEVEOTG Kol KUKAOSIGAVONG Tapovolaletol 1060 6T YeVIKOTNTO 060 Kot avd dipnvo. IIpocdiopifovtar ot
TEPLOYES TOTIKAV PEYIOTOV Kot EAayIoT®V Kab®G Kot 1) d10(popomoinct Tovg avd dipnvo. E&etdletar acdpun n xwpikn
KOTOVOUN TNG GLYXVOTNTOS EUPAvions o€ téooeplg cvvomtikés dpeg (00, 06, 12 ko 18 UTC) kor omd
dwapoponoinon tovg €£AyovTal CUUTEPACLOTO Y10 TOVG UNYXOVIGHOVS VITOGUVOTTIKAG KA{LOKAG TOv €uvoolv M
KATAOTEAAOVV TNV KUKAOYEVEST] Kol KUKAOSIAALGT).

(058) SPATIAL DISTRIBUTION OF 500 hPa CYCLOGENESIS AND CYCLOLYSIS

DURING THE WARM PERIOD IN CENTRAL AND EAST MEDITERRANEAN
REGION

S. SPANOS

Department of Meteorology-Climatology, Aristotelian University of Thessaloniki

ABSTRACT

The present study is a part of an objective Climatology of 500 hPa lows during warm period of the year (15 April-15
October) at central and east Mediterranean region. Lows are detected by using an objective algorithm on geopotential
height gridded data (2.5°X2.5°) for the time period 1958-1997. Tracks are determined by applying a variation of
nearest neighbor algorithm to the 6-hour resolution data. Cyclogenesis and cyclolysis occurrences are also
determined at the beginning and the end of cyclone tracks. Spatial distributions of the occurrence frequency are
presented for cyclogenesis and cyclolysis in the entire sample. The variation of these distributions during warm
period is performed in three sub periods of two months duration. The variation of spatial distributions according to
four synoptic hours (00, 06, 12 and 18 UTC) is also examined and conclusions are drawn on the sub synoptic scale
mechanisms favoring or suppressing cyclogenesis and cyclolysis.



(059) AEIKTEZ EHPAZIAZ I'IA THN KYITPO

M. K. @E00IAOY', K. IT. IAKQBIAHE, K. T. @EO®IAOY?, M. ZITHAIQTOINIOYAOS?, . T. TYMBIOE'?,
X. MIXAAOIIOYAOY'

'Epyactiipio Metewpoloyiag, Touéac Epapuoydv dvoiiic, Havemoriuio AOqvov
’Metewpoloyicii Yrnpeoia, Asvkwaia, Kompoc
I Tunua Aoyeipione Iepipéliovioc kea Pvoikdv ITopwv, Havemotiuo Ocoooliog

IIEPIAHYH
Ta anoteléopota epappoyng dvo dewtmv Enpaciag, M (moisture index) koar BMDI (Bhalme-Mooley Drought Index)
yio. v Kompo ypnoyomoidvtag dedopéva pnviaiog Bpoydatmong yio ) ypovikn nepiodo 1916-2000, mapovoidlovot
Kot oyoMaovtol. O VToAOYIoUAC TV deKTOV ENpaciog yivetar pe T forfeia oTaTIoTIKNG 0VAALONG COUPOVA UE TIG
pebodovg mov mpoteiver n debvrg Piproypaeio. H avédivon £dei&e 011 o deiktng BMDI givon o mAéov katdAAniog yio

v extipnon g Enpaciag oty evputepn neployn g Kompov.

(059) pROUGHT INDICES FOR THE CYPRUS ISLAND

M. K. THEOPHILOU', C. P. JACOVIDES', K. T. THEOPHILOU?, M. SPILIOTOPOPOULOS?, F. S. TYMVIOS"?,
C. MICHALOPOULOU'

"Laboratory of Meteorology, Division of Applied Physics, University of Athens
Meteorological Service, Nicosia, Cyprus
Department of Environmental and Resources Management, University of Thessaly

ABSTRACT
The applicability of two drought indices, namely moisture index M and Bhalme - Mooley drought index (BMDI), in
the greater Cyprus area, using monthly precipitation data over the time interval 1916 - 2000, are presented and
discussed. The evolution of the drought indices were made by means of statistical analysis according to the methods
reported in the literature. The overall analysis indicated that BMDI index is the most appropriate one for measuring
drought in the greater Cyprus area because it is more easily adapted to the local climate and can be computed at almost
any time scale.



(060) THE EFFECT OF CLIMATE CHANGE ON CEREAL CROPS IN BULGARIA

V. ALEXANDROV

National Institute of Meteorology and Hydrology, Sofia, Bulgaria

ABSTRACT
Climate change could have a significant impact on the world economy in the 21st century. Global climate change
will affect all economic sectors to some degree, but agricultural production is perhaps the most sensitive and
vulnerable, as climate is the primary determinant of agricultural productivity. Agriculture in Europe accounts for
only a small part of the GDP, and although the vulnerability of the overall economy to changes that affect agriculture
is therefore low, the impact at a local level could be considerable.
An assessment of the effect of climate change on important cereals in Bulgaria such as winter wheat, winter barley
and maize was done. The DSSAT CERES model for cereals and the RoOIMPLE crop model were used in the study.
Firstly, these models were calibrated for the agrometeorological conditions during the period 1983-1993 in selected
experimental crop variety stations in North Bulgaria. Both the CERES and RoIMPEL models were validated on the
regional grain yield production of winter wheat, wheat barley and maize in BGO1 (Northwestern) NUTS2 region in
the country. Generally, the variability of simulated crop yields in most cases was following the variability of the
measured grain yields.
Secondly, climate change scenarios were created for the selected stations, region as well as for the whole country.
The GCM weather outputs simulated by the HadCM3 model under A1FI, A2, Bl and B2 SRES IPCC emission
scenarios were used for this purpose. Monthly values of air temperature and precipitation at a resolution of 10’
latitude and longitude were created for three time slices during the 21 century: 2011-2020; 2041-2050; 2071-2080.
Naturally, the HADCM3 projected warming during the current century because of the increased greenhouse effect.
Generally, warm-half precipitation in Bulgaria is expected to decrease during the next decades.
Warming will decrease the crop-growing duration of the cereal crops in the selected locations and regions (BGO1
NUTS2 and country as a whole) of interest. The HadCM3 climate change scenarios, including the climate change
effect only, projected reductions in grain yield of the most selected cereal crops, caused by a shorter crop-growing
period. However, when the direct effect of an increased CO, level was assumed, most of the HadCM3 climate
change scenarios projected an increase in winter wheat and barley yield. An increased level of CO, alone had no
significant impact on the simulated maize yield reductions under climate change. Several adaptation strategies were
suggested with a view to avoiding or reducing negative climate change effects and exploiting possible beneficial
options. The strategies discussed within the study include both short-term adjustments and long-term adaptation.



(061) MEIPAMATIKH MEAETH THE METABOAHZ TOY YYOYZ ANAMEIZHZ
STHN EYPYTEPH MEPIOXH THZ AOHNAX

B. ASHMAKOIIOYAOY, K. XEAMHS, E. DAOKA

Epyaotipio Metewpoloyiog, Touéos Pvowkne Epopuoywv, Tunua ®voikng, Hovemotiuio AGnvav

IIEPIAHYH

To Vyog avapeEng anotelel (ol ONUOVTIKY TOPAUETPO Y10 TN UEAETN TOVL OTUOCPALPIKOD OPLOKOD GTPAOUOTOC,
KOG Kol TG TOWTNTOG CEPOL LG TEPLOYNG. XKOMOG TG epyaciog avtg eivat o) va peretndel ovykprrikd m
GLUTEPLPOPA TOL VWYOLG aVALEENS o€ S0 onpeia TG evpvTEPTS TTEPLOYNG TS ABNVaS Le dSLaPOPETIKE TOTOYPAPIKA
yopoxmpotikd ) va e€etaotodv ot SKLUAVGELS TOV VYOS avAUElEng ot dtdpKel g NUEPOS Kol Y) va
SepevvnBovv o1 S10POPOTOGEIS TOV VYOLS OVAUEIENG KAT® OO S0POPETIKEG LETEMPOAOYIKEG cuvOnKes. T o
oKomd autd ypnolpomombnkav: o) €va  ocvotnuo okovotikoy radar-RASS peyding epPérelng oty
[Mavemommuiovmoin, Zoypdeov kot B) éva akovotikd radar peyding eppéreiag oty tepoyn Tov AcTEPOCKONEIOL,
omv Ileviédn. Ta 600 ocvotiuate Aettovpynooav Tovtdypova Yoo dVO SPOPETIKEG YPOVIKES TEPIOOOVG,
Xentéupproc-OktopPprog 2002 kar Ampidog 2003. Bpébnke 61t 10 Vyog avapelng sivanr aeOntd pikpdtepo otnv
neployn g [evtéing (6mov dev Eemepva katd péco 6po to 600-800 m) oe oyéon pe v mepoy Zaypaeov (6mov
Katd péco 6po xopaiveror peta&d 900-1200 m). Ot petewporoyikés cuvOnKes ennpedlovy OTUOVTIKA TV MUEPNOLL
StavpoveT Tov HYovg avapelEns, kadng cUBIAoVY KATAAVTIKG 6T OTtovpyid, avaTTLEN Kol KOTOGTPOPT] TOV.

(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) =YMBOAH LTHN MEAETH TOY ENOXIAKOY OEPMIKOY IZOZYTIOY
¥TO AITAIO TIEAATOX

Y. H. MIIAPEAKHE', A. 1. @EOAQPOY

! Heprpeperaroé Metewpoiroyié Kévipo Adpioag, Apynyeio Toxtikic Aspomopiog
? Epyactipio Qreavoypapiog, Tuiua Zowic Hapaywyic ko Yoanvov Hepiféliovios, Iavemotiuio
Ocoooliog

IIEPIAHYH

Yy mopovoa epyacio perethOnkav ta mtood Beppdmrag mov kabopifovy v mocotikn 6VLeVEN aTUOCPULPAG Kot
Odhaoccoc ko mov ekppalovral pe v e&iowon tov Bepucod 1oolvyiov Q=Qs-r-Qb-Qe +/-Qh ypnoionoidvrog
LETE®POLOYIKA KOl OKEAVOYPAPKA oTotyein amd 42 mapdktiovg Metewporoyikods Ztabuovs. Ta anoteléoparo,
7oV KupavOnkov o KhMpotoroykn Baon (1955-1997) ko péca otor GEAAUATE TOV VEEIGEPYOVTAL, ESEIEOV MG
VILAPYEL ATOAELL OEPUOTNTOAG KATE TOVG YEYLEPIVOVG UNVES, N omoia opeileTal o’ evog otV PelwoN TNg NAMOKNG
aKTvoPBoAiog Kol o’ €T€pov otV  amdAeln Beppudmroac Aoywm e&dtong €€ artiog TG EVIOYLONG TOV OVEUMV.
Avtibeto, Tovg Beprvovg pnveg vmdpyer amoppoenon  Oeppotnrtag, kvpimg, Ady® ™G odENong g NAMOKNG
axtvoPoAriog . Emiong, domiotdveton 0t 1 vapén Tov eTNoiov avépmy Toug 0gptvolg HVES ETPEPEL KATA UNKOG
tov Atyaiov TTeddyovg oe etiola Bdon amdieir Oeppdtnrog, mov kvpaiverar amd —1.6 éog —49 Wm? Ztig
VmoOLOTEG TEPLOXES dlamioTOVETOL £miong oe eTHola Paon amoppdenon Bepuodmtag, and 35 émg 54 Wm™ oto
Kpntuco-Kopradio néhayoc, and 39 éoc 80 Wm™ oto Notodvtkd Aryaio, amd 22 éwc 51 Wm™ otov Evfoikd
KOATO Ko TéL0g 670 Bopetodutikd Atyaio amd 47 og 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 sca .



(063) =yNONTIKH KAI ©EPMOYTPOMETPIKH MEAETH TOY ®AINOMENOY
THE XIONONITQLHE LTH OEZEAAONIKH ITIZ 7 ATIPIAIOY 2003

Y. MIIAPEAKHE', A. TOYPNABITH?, T. MAKPOTTANNHz?

Meprpeperoxé Metewpoioyiké Kévipo Adpioog
*Touéac Metewpoloyioc kau Kipatoloyias, Tuiue F'ewioyioc, A.IT.0.

IIEPIAHYH

O1 ylovortoelg mov onpetddnkay otig 7 Anpidiov 2003 otn Oescarovikn, KoO®S kot g dAleg TOAELS TG Bopetog
ko Kevrpukng EALGSag ftav éva ToAD Omavio @ovOleEVO OV GLUVOdEDTNKE amd YLOVOKAALYY TOL €3G(QOVS, LE
amotédecspa vo, dnpovpynovv TpoPAnpato, T6co oTNV KuKAOPOpia, 660 kol 6TV guphtepn Lon ™G TOANG. XtV
mapovca  epyacio e€etalovior ot ovvomtwkol yapteg emaveiog, 850 hPa wor 500hPa, koBdg wor 1
OepLOVYPOLETPIKT] KATACTAOT TNG AVAOTEPNG ATUOCPALPAG LEGH TEPLYPAUUATOV TOV EKTOVIONKOY Kot HEKTOV TOV
vroloyiotnkav, pe Pdaon To otoxeion TV padtofoAncemv Tov ekTEAéGONKAV ©TO GuvOTTIKO OTUOUO TOV
aepodpopiov «Maxedovio.

(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 IXEZH METAZY THE OEPMOKPAZIAE AEPA ETHN EAAAAA KAI TON

AEIKTQN THX TAAANTQXHX TOY BOPEIOY ATAANTIKOY (NAO) KAI THX
NOTIAX KYMANXHZX (SOI)

K. M. ®IAANAPAT, I1. ©. NAxTOL?, X. X. PENATHSE!

"Kévipo Epeivie dvoikiic e Atudopapac kar Kiypatoloyiog, Axadnuio AOqvav
’Epyactipio Kluatoloyiac ko Aquoopaipikod Hepifrroviog, Havemotiuo AOpvarv

IIEPIAHYH

X perém oot egetaleton  oxéon petagd tng Beppokpociog Tov aépa oty EAAGSH kou TV SEKTOV ™G
TaAdvtoong tov Bopeiov Athavticod (NAO) ko g Notag Kopavong (SOI), 1660 6€ emoyikn 660 Kol GE €THOL0
Baom, pe v gpoppoyn yevikov poviédmv molvdpounong (General Regression Models). XpnoyomomOnkov ot
pnviades tnés g Oeppoxpaciog aépa omd 30 Metewporoywkovg Xtabupodc tng Efvucig Metempoloyikng
Ymnpeoiag, yio m ypovikr| mepiodo 1950-2000 xon o1 avrtictoryeg unviaies tipés tov deiktdv NAO ko SOL. Apywd
HE TNV €QOPUOYN TNG TOPAYOVTIIKNG 0vOALONG €upEBNGAV Ol TPDTOL KVPLOL TOPAYOVTIEG TNG EMOYIKNG KoL ETNCLOG
Oeprokpociog Tov aépa, IOV EPUNVEDOLY KOl TO HEYOAVTEPO TOCOCTO NG OAKNG petaPintomrag (>70%). Xt
GUVEYELDL VTOAOYIOTNKAV TO YPOUUKAE HOVTEAD GTO omoia 1) emoykn Oeppokpacio Tov aépa NTav 1 e&opmmuévn
petapinty, o deiktng NAO ftav 1 cvveyng ave&aptnt petapint) eve o deiktng SOI ftav M katnyopromompévn
ave&dpnm petafint). H ypapukn oxéon peta&d tov mpdtov mopayoviov g enoyikng 0eppokposciog Kot Tov
NAO eiye cav amotéheopo oxeTkd pKpég ovoyetioels, pe egaipeon tov Xepdva. Ot cUVTEAESTEG GLOYETIONG
TOPOVGIOCOV CNUAVTIKY adEnon O0tav ota poviéda €ytve 1 ewoaymyn tov dgiktn SOI cov Kotnyoplomotnpuévn
HETOPANTY, Y100 OAES TIG ETOYES KO 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.



(065) TO ENEPTEIAKO IZOZYTIO THE HAIAKHE AKTINOBOAIAE ETHN
ENI®ANEIA TOY EAAHNIKOY XQPOY TTIA TH XPONIKH ITEPTOAO 1984-2001

I'. XAMITHAOMATHS', A. ®QTIAAH"?, N. XATZHANASTASIOY ', H. BAPAABAY®

! Epyactipio Metewpoioyias, Tuijua ook, Iavemotiuo Ioavvivay
? Epyactiipio Hepifarroviicedyv Epeovav, Topoua Teyvoloyiac kar Epevvag
3 Tuhua dvoic, Hovemotiuo Kping
IIEPIAHYH

To evepyelokd 1600y 0TV EMPAVELR TNG YNG €tval kaBoploTikds Tapdyovtag Yo T AEITOVPYio TOV GUOTHIOTOG
I'ng-atpdéoearpos. Kabopilet, peta&d dAlmv, to KMo Kot T0 VPOA0YIKO 160L0Y10 LG YEMYPOAPIKNG TEPLOYNG KoL
€xel eMMTOOES o€ TOALOVUG Topels g avBpomivng dpaoctnpiotras. To evepyewokd 16oldylo TG MALOKNG
axtvoPoAiog eivar kaboplotikdg mapdyoviag TOv GLVOAKOD 160luyiov €VEPYEDS NG EMPAVEWNS, £TCL (MOTE
HeTaPOAEG TOL Vo 0moTELOVV eVOEiEelS TBUVAOY KAMUOTIKOV HeTafoAmv. Q6Td00, 1 aKpPig YVOON TNG YOPIKNAS Kot
YPOVIKNG KaTavoung tov ooluylov avtol, dev elvon mAnpne, kabdg de umopel va moapacyedel anokAelotikd amod
LETPNOELG EMLPAVELNC, Ol OTOIEG EYOVV TEPLOPICUEVT YEMYPAPIKT KAAvyN. 'ETol, 0 vroloyiopuds tov gvepyestakon
ooluyiov ™G nAaxng axtvoPforiog pmopet va yiver pdvo pe m Ponbeia poviélwv, pe mv tpovmddeon Ot avtd
amekoviCouv KavomomTiKa T1g PLOIKES dlepyacies ol omoies kabopilovv T dddoom g nitaxknig axtvoforios péca
o010 cvomnua I'mg-atpdocparpag. ‘Evo 161010 QUGIKO TPosdloptoTikd Hovtého S1ddoons g NAokng aktivoPBoiiog
ypnoonoteitor oty mopodod epyacia, Yo tov Lroloywoud tov oolvylov ™G nMoknG aktvofoAlag otnv
EMPAVELD, TOL €VPVTEPOL EAANVIKOD Ydpov, o€ péon pnviaio Pdon kol oe yopikn avéivon 1°x1° yewypapikod
mAdtoug ko pnikovs. Ta dedopéva g epyociog, n onola mpaypatomoleitor ywo T ypovikn mepiodo 1984-2001,
Aappavovtor and Pdoeg dedopévov Oommg, peta&d dAlwv, International Satellite Cloud Climatology Project
(ISCCP), ECMWF, Data Assimilation Office (DAO), Goddard Earth Observing System (GEOS). Megketdvton
OTUOVTIKA YOpaKTNPLOTIKE Tov oyetilovtol pe T UETOPOA G TPOG TO YMHPO KOl TO YPOVO, TOV GUVICTWOMV TNG
NAMOKNG aKTVOBOAINS (TPOCTINTOVGE, OVOKAMDUEVT] KL OTOPPOPMUEVT] OKTIVOPBOAIR) GTNV ETPAVELD TOV EVPVTEPOL
EXMnvikod ydpov. EEetalovror emiong daypovikés tdcelg kotd ™ Owdpkewn perémc. Ta amotedéopoto Tov
HovTélov cvyKpivovtonl pe UETPNOEIS EMPAVELNS OV TPoépyovtor amd Ztafuovg e Efvikng Metempohoyikng
Ymnpeoiog (EMY) kabdg kot aviictotyovg 6tadpovg g Anuoctog Exyeipnong Hiektpiopov (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 loannina
? 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), ECMWEF, 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 XAPAKTHPIETIKA TQN HMEPQN KATAITIAO®OPOY

APAXTHPIOTHTAX XTHN KENTPOAYTIKH MAKEAONIA KATA TH OEPMH
IHEPIOAO

E. XATZH

Kévipo Metewpoloyikav Epapuoywv, EALA., Ocoooloviky

IIEPIAHYH

2y epyacio avti €£eTALOVTAL TO YPOVIKA YOPOKTNPIOTIKA NUEPDV LE dPACTNPLOTNTA KATOYId®V TOL oNUEIDdnKaY
omv meployn s Kevrpodvtikng Moakedoviag kotd tn Oepun mepiodo tov €tovg (Ampilog-Zentéufplog) oto
dtbotnpo 1997-2002. To dedopéva mov ypnowomolovvior eivar m opa Evapéng kot ANEng twv encicodiomv
KaTorydoopov SpactTnpldTnToc, TPosdoptiopeva and Tig KATUYPAPESG TOL PAVIAP KALPOD LE KPLTHPLoL £VTOONG Kot
OXETIKNG 0€omg TV VEPOV ®C TPog TNV TEPoyn] mpootaciog Tov Aviyoialikod Ilpoypdaupatoc. Tiveton m
otatoTiky] emefepyacio mapapéTpov ypovov (dpag €vaping, dpoc ARENG Kor mueprolog SApKENS NG
KaTarydo@opov dpaotnPoTNTaS) avl Tepiodo, avd pva Kot pEco oto 24-mpo, Kabmg Kot 1 GLGYETION TOVE UE TO
T00¢ KoL To €100¢ TOV ETYEIPNOOKOV TTHGEOY Kol TO TAN00G TV YaAalopéTpmv mov Katéypoyay YoAGlL ovd
nuépa oty mEPoyN Tpootaciag. TELOG, HEAETMVTOL Ol GUVEXOUEVEG NUEPES KOTOLYLB0QPOPOV SpacTNPLOTNTOG KoL
GUVOEOVTOL LE TNV TOPOVGIN, GUVEXOUEV®V 1] 1), ETLYEPTICLOKDV UEPDV, UEPDV OTOPES Kol NUEPDV yoralloV.

(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 NEPIITQEHE IATETOY ETIZ 7 - 9
ATIPIAIOY 2003

E. XATZH, . AHMOYTsH, E. TSATKAAIAHS, ¥. TZOYMAKH

Kévipo Metewpoloyiarv Epopuoywv, EA.TA., Ocooaloviky, ElLada

IIEPIAHYH

To avtikeipevo g Topodoag epyaciog apopd Tov mayetd mov onpetwbnke otov EALadKO ydpo oto drbotnpa and 7
éog 9 AmpiMov 2003, o omolog mpofévnoe HEYAAES KOTAOTPOQYEG OTIG YEWPYIKES  EKUETAUAAEVOELC.
Xpnowonomnkav Bepuokpaciokd dedopéva 29 petemporoyikdv otabumv g Ebvikng Metewpoloyknig
Ymnpeoiag, tov Ynovpyeiov I'ewpylog kot tov EA.T.A. TIpocdiopileton n yewypagikn éktaom, n xpovikn e€EMén
KO TO. YOPOKTIPIOTIKG EVIOOTG TOV QOVOUEVOD, KOl TEKUNPIOVOVTOL TPiol EXEGOO0 TOYETOD OTO GUYKEKPLUEVO
Sdudotnpa. Térog, diepeuvodvial o1 HETEMPOLOYIKES GLVONKEG TOL gUVONGAVY TN SNUOLPYID TOV EKTETAUEVOL KoL
1oxLpov Toyetov. H e€étaon g cuyKeKpIévNg mepinTtmong Toyetov VEATIOTEL Vo GUUPAAAEL 6TO Kpioto BEpa TG
AMYNG TPOMTTIKOV UETPOV VIO TNV OVIHETOTION TAPOUOIOV KATAGTAGE®Y oV TPoPAnuatitovv OA0LS TOvg
EUTAEKOEVOVG LLE TOV OLYPOTIKO TOUEN POPETLS.

(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 LYTKENTPQLIEQN OZEIAIQN TOY

AZQTOY (NO,) KAl METEQPOAOI'TKQN XYNOHKOQN XTHN ATMOX®AIPA TOY
AEKANOIIEAIOY TQN AOGHNQN

N. XATZHANASTAZIOY"?, B. A. KATZOYAHs!

! Epyactiipio Metewpoloyiag, Tuiua Pvoikic, Havemoriuio Ioavvivoy
? Epyaotipio HepiPollovuiccrv Epeovarv, Topoua Texvoloyiac koa Epevvag

IIEPIAHYH

Xy mopovoa epyacio, avoivovtol kot eEetdlovion To SEOOUEVO TOV GUYKEVIPOGE®V TV 0&EWinv Tov aldTov
(NO=NO+NO,) omv aotiki atpnoceapo vrepdved tov Agkovonediov tov AOnvav. Ta dedopéva avtd tov
oLYKEVTPOGEWV TV 0&ewdinv tov alntov (NOy), peTpdvior omd To dikTvo TOV ZTUOUdV TopoKolovdnong g
ToLOTNTOG TOL aépa Tov Agkavorediov, amd ™ Aevbvvon EAPO tov Yrovpyeiov [epifdirovioc Xwpotatiog Kot
Anpoociov ‘Epyov (YIIEXQAE). Xtn cuvéxeie epeuviOnkay ol EMITOGCELS TNG WKPNG, HEONG KOl GUVORTIKNG
KAMPOKAG PETEMPOLOYIKOV GUVONK®V €Tl TV aKpai®V (VYNADY) GUYKEVIPOCEWV TOV UTUOCOOIPIKAOV 0EESI®MV TOV
alotov og pepcég aotikég Béoeig tov Agkavonediov. Ta dedopéva mov ypnotponotdnkay otn peAétn, cuvictavton
amd Kataypapés g meptodov 1985-2002. H avdAivon kot 1 Sepedvion TV OTOTEAEGUATOV, TPOCIIOPIoE TV
ToYOTNTO Kot TNV KatevBuvon tov avépov, Kabdg Kol TNV ATHOCQUIPIKY THESN, G TIG TEPIGCOTEPO CNUAVTIKEG
UETE®POLOYIKES TAPAUETPOVS, Y10, TNV KOTOVONON TG CLUTEPIPOPES TV GVYKEVTIpOGoE®V TV NO,, vIEPAV®D TG
atudoeopog TV Anvov. Awrtvmobnke n vmopén nuepnolov, efdopadiainv Kol ETOYIKOV UETAROADV GOTIG
ovykevipaoels Twv NOy. Téhog, n epyocio avt) dpotiler dyelg g onovdodtntag Tov poAov mov Emaiav ot
TOTKEG KAMUATOMOYIKEG KoL (QUGIKOYEMYPUPIKEG GUVONKES, OTNV EUPAVION YEYOVOTOV DYNADV CULYKEVIPDOEWDV
o&e1diov Tov al®TOoV, TEPAY TV YEVIKGOV CLVONK®OV KotpoD.

(068) THE RELATIONSHIP BETWEEN EXTREME NITROGEN OXIDES (NO,)
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) AIAKYMANZEIE THZ ENAO-ETHEIAE [IOPEIAX THE HIEZHE LTO
BOPEIO HMIE®AIPIO KATA TH AIAPKEIA TOY 20°Y AIONA

H. E. XOYZO0Z, A. MITAPTZQKAX

Epyootipio Metewpoioyiag, Tunuo @voixng, Hovemoriuio loavwvivov

IIEPIAHYH
v epyacio ovTy UEAETAOVTOL Ol SIOKVUAVOELS TNG EVOO-ETHOLG TOPELNG TG OTHLOGPUIPIKNG Tieong 610 Popeto
Nuoeaipto katd m didpketa tov 20°° adva. T 0 okomd atd, epapudletat  pébodog g Appovikig Aviivong
(Fourier Analysis) otnv gvdo-tiola mopeio g mieong, yia kébe étoc and to 1901 éwg 1o 2000, og kabévo amd Ta
418 onpeta mAéyporog Tov Pfopeiov nuseaipiov. XN cuvéyela, yio KAOe TaPEUETPO TOV TPAOTOV UPLOVIKOD POV (X-
oLVVIoTOG0-B), y-cuvictdoa-A |, Thdtos-C)), epoappuoletor n pébodog g Mapayovtikng Avdivong (Factor Analysis)
o11c 418 ypovoocepés . Kat’ autd tov Tpomo, EMTLYYAVETOL 1] AVTIKEYLEVIKT] OPLASOTOINGY| TV XPOVOGELPOV KO O
TPOGOOPIoUOS TTEPLOYDV EVTOG TV 0ToimV Tapovctdlovy Ko dtaxduavon. H enelepyasia tav xpovoselp@v tov
xpovov peyiotov, Ty, yiverar pe dopopetikd Tpomo, enedn 10 T AapPavel oyeddv OAeg TIG TYEG TOV OPHOVIKOD
dtokov (oo 1=Iavovdpiloc émg 12=AeképPp1log) pe omOTELEGLO O TVOKOG CLUGYETICEWY, TOV YPNCLUOTOLEITOL OTNV
IMapayovtikn Avéivon, va unv givor 0&omotog. o 1o Adyo ovtd, ®¢ TEPLOYES KOWNG SOKOUAVONG Yo TIG
yxpovocelpés Tov T Bewpodvtal ot TopéS TV TEPLOY®Y TOV A HE ovtég Tov By kot to T vmoAoyiletar and Tig péceg
YOPIKES TILEG TOV TOPAUETPOV OVTDV.
Ta amotedéopata deiyvouv OtTL ot 418 ypovooeipég g kibe mapapéTpov opadomotovvial g 20-30 Topdyovieg ot
omoiot gppunvevovy Tave amd o 85% tng oAkng drakvpovons. Ot mo oNUOVTIKES amd TiG TEPLOYEG Tov opilovton
gvromifovtal TAve amd TIg NAEIPOVS Kol TOLG WKEUVOVS, OOV 1 EVOO-ETNOL0 TOPEia TG Tieong mopovoldlel amin
KOUOVON UE OMOTEAEGHO TO TAGTOG TOV TPATOL APUOVIKOD Opov, Ci, oxeddvV va 16o0TaL e TO NUIOL TOL €VOO-
€TI0V €VPOVG TNG TiEONG. ATO TN HEAETN T®V YPOVOCEPDOV TV TIHOV enidoomg tov mapayoviov (factor scores),
dwmotovovtar o e&ng: v Kevipwkn Acia (meproyn Moyyoriog) 1o TAGTOC TOV TPAOTOV OPHOVIKOL OPOL
nmapovctalel péyoto and to AN g dexaetiog tov *50 €mg To TEAN TG dekaetiog Tov *70 kot eAdyioto mepl o
1940. T v gpunveio. T@V oKpOTAT®V 0WTOV eEETALETAL EOIKOTEP 1) EVOO-ETHGLO. TOPEIDL TNG TIEGNE OTNV TTEPLOYT|
Y0 TIG GUYKEKPLUEVES TTEPLOSOVG Kol StomoTdveTon O6tL: Ty mepiodo LEYIGTOV TAATOVS, O YEWEPIVES TIUEG TTiEONS
napovctafoval VYNAOTEPES TOL UEGOVL Opov TG ekatovtaetiog katd 2-3hPa, evd or Ogpvég mapovsiblovron
yopmAdtepeg katd 1-2hPa. Trnv mepiodo tov ehdyiotov TAGTOLS, 1 dlopopoToinot opeileTal LOVO OTH YEWEPIV
neplodo dtav ot Tipég ¢ mieong eppavifovron pikpdtepeg ¢ néong tiung katd 1-2hPa. v mepioyn g Zinplog
Kot Yo e dgkoetio mepi to 1920, to TAGTOC TOL TPATOL APLOVIKOD EPPOVICEL TIHES UIKPOTEPEG TOV HEGOL OPOV.
Amd v eEétaom g evio-eTotag Topelag TG TeoNS KOTA TNV TEPLOS0 QLT TPOKVATEL OTL TO XEUDVA 1 TIHEG TNG
mieong eivon pukpoTeEPEG TG péong TG katd 1-2 hPa evd 1o kohokaipt peyodvtepeg kot 2hPa mepimov. AAAn
TEPLOYN OTNV 0moio, TaPATPOVVTOL AELOA0YEG SLOKVUAVGELS Eivarl 1 TEPLoY TOL ApKTiKov QKeovoy, OTOL KOTH T
dubpkelr tov dekoeTidv tov 20 kot Tov 30 ot pKpég TIMEG TOV WAATOVG TOL TPMTOL appoviKoy Opov, C,
opethovtal 6TIg VYNAGTEPEG TYWES EAOYIoTOV GTNV €VO0-£TN o0 TopEia TG wieong kKotd 1-2hPa. Tnv apéomg emdpevn
dexaetia, 1940-50, onueidvovior yopmiotepeg omd 10 PEGo Opo  TéS mieong katd 1o eAdyioto (kaAokaipt) ko
VYNAOTEPEG O TO PECO OPO KATA TO HEYIOTO (XEWDVAS) e amotéheopa ovénpéveg Tyég Cy. Téhog, otov Epnviko
Qkeavd, og mEPLOYN TOL HEXETAL EMOPAGELS OO TOV VTOTPOTIKO AVTIKVKAGDVA Tov Eprvikov kot amd 1o AAeoTelo
cLOTNUL YOUNADV TECEWY, Ot Wiaitepa vYNAES Tipég tov C; Katd ™ dekoetio 1977-86, paiveton va opeilovton
OTIC LIKPOTEPEG TYEG TOV EAAYIOTOV (XELLDVAS) TNG EVO0-ETNOLOG TOpEing TG mieong Kotd 4-5hPa.
‘Ocov agopd ot0 YpodVO HEYIGTOV TOV TPAOTOL appovikoy Opov, Ty, emiong damoT@veTar OTL VIAPYOLV TEPLOYESG
omov ot didpkewa tov 20% advo wapatnpovviarl afloonueinteg petaBoréc. Ty Bopeo Kiva, nopadsiyporog
xoprv, and 115 apy€g Tov amva Kot yio 50 TovAdyiotov £, To T Aappdver Tipég viodg Tov TpdTOL deKamevOnuépov
tov lavovapiov, evéd Katd ™ devtepn mevinkovtoetio mapatnpeiton pio otadokn petafoin Kot o terevtaio 10 £t
otafeponoleitan og TIUEG EVTOC TOV dEVTEPOL dekamevOnuépov Tov Agkeufpiov. Eneidn n mepoyn ivar nrelpotikn
Kol 0 TPAOTOG APUOVIKOG epunvedel mdve amd 85% g oMkmg StakOUavong, N UETAPOAN GUTH LTOJEKVOEL i
YPOVIKY HETATOTION TOV UEYIOTOV TG TEOTG KAt pod uivoe mepimov. Metaforég oto T mopoatnpodvol kot otV
neployn ™G Meooyeiov kot g Popeiov AQpikng, WNTépws KATé TNV TEAELTAIN TPLOKOVTOETIO, OAAG aVTEG dev
propovv va. cuvdehoiv gvbémc e To KOpLo PEYloTo TG €vOo-eTNolag mopeiag g mieong agov oTnv mTEPLOYN N
mopeia g dgv givar amAn.



(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) EZAPTHZH TOQN UV KAI PAR ®AZMATIKQN IEPIOXQN ME TO OITIKO
IMAXOX TON AEPOAYMATON

=. I0ANNOY', K. I1. IAKQBIAHE!, @. =. TYMBIOL "%, A. ASHMAKOIIOYAOS!

"Epyactipio Metewpoloyiog, Touéas Epapuoydv @vexic, Havemotiuio AOnvey
Metewpoloyikn Yanpeoio, Aevkwaoio, Kompog

IIEPIAHYH

XPNOOTOIOVTOG HETPNOEIS PACUATIKNG KOTAVOUNG TG NMOKNG okTivoPolicg mov eAnedncov kotd ™ didpkela
debvovg mepdpatog oty Abnva, n €£GpTnon TV cLVICTOCHV TS NAMOKNG aktivoPolriag, vrepiddovg (UV-B ko
UV-A) ka1 potocuvietikd gvepyod (PAR) omd 1o omtikd ndyog tmv agpoivpdtov (AOD), diepevuvitol oty mopodco
perém. Ta pacpotikd dedopéva avaAdlOnKav yuo T SEPedVNOT GTOTIGTIKAOV YOUPUKTNPLOTIKAOV TOV GUVIGTOCOV TNG
NAoxNG axtvoforiog, oAk — d1dyvtn — GpeoT), o€ oYEoM LE TO OMTIKO mhX0oG TV agpoivpdtov. Ta arotedéopata
™G aviilvong ovthg £6€1Eav OTL 01 GUVIGTMOGEG TNG NAMOKNG aKTVOPOAL0G EEPTMOVTOL GUOVTIKA OO TO OTTIKO TTHYO0G
TV agpolvpdtov. Meyaidtepn eEdptnon and 1o AOD mapovsidlovv n UV-B ka1 1 PAR ot goaopatikn {dvn Tov
gpuBpov (600-700 nm). TéXog, 1 €QopPHOYN EVOG OTAOD LOONUOTIKOD LOVIELOV OTIV TPOCOUOIMGT TMV TEWPUUATIKOV
petpnoev Pondnoe omv mepuTEP® SEPELVNOY TOV EMATOCEM®V Kol GAA@V Topopétpov otig vrnd e&étaon
(QOOUOTIKEG GUVIOTAOCES TNGS NALOKNG aKTvoBoAioG.

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

X. IoANNOU', C. P. JACOVIDES', F. S. Tymvios"?, 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
AOQOD, 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 AGHNA ME BAXH THN ANAAYXH FOURIER

IT. A. KAAAMIIOKAS', TI. NAxTO®?, X. K. PENAIHE!

1Kévrpo Epevvne @voixic e Aruoopaipog kou Kipotoloyiag, Axaonuio AOnvarv
’Epyactipio Kpatoioyiag ki Aquospapicot Hepipélioviog, Havemoriuio AOnqvav

IIEPIAHYH

e avtn TV gpyocia e€eTaleTon 1 ETOYIKY SOKOUOVOT) TOV TP®TOYEVAOVY pOTTeV (SO,, CO, NOy) oty Abnva ywo v
nepiodo 1987-1996 yia €€n otabpovg tov diktvov perpriioemv Tov YIIEXQAE. Ot GuyKevIphoES TV TPOTOYEVOV
POT®V 0TOVG TEPUPEPELOKOVG GTaONOVS eivar 3-4 opég younAdTEPEG amd aLTEG oToV KEVIPIKO otalfud g [Hatmoiov
Kot Y. OGAOVG TOVG TPMOTOYEVEIS pOTTOVS TapaTNpeitat Lo ETOYIKT StokOpHOVON e EAGXIOTO TO KAAOKAIPL Kot LEYIOTO
10 xeova. Eeoppootmke avarvon Fourier otig péoeg unviaieg tipés. H emoyikn Stocdpoven 1oV cuYKEVIPOGE®V
TOV TPOTOYEVAOV PUTOV TEPYPAPETAL IKAVOTOMTIKA Ond HOVO 000 aPUOVIKEG GLVIGTADGCES, Ol OTmoleg e&nyovv
nepinov 10 80-95% ¢ cuvolkng petafintomntag. H npdtn appoviky cvvictdoa eényel mepiocdtepo amd to 50%
™G GLUVOAIKNG peTofAntdmrog Yo 1o SO,, Kol oyeddv mepiocdtepo amd 75% yw ta CO wouw NO,. H devtepn
appovikn ocuvictoco e&nyel mepi 1o 20% g petaPAntotntag yo to SO,, kot mepi 0 10% Yo too CO kot NOy.
Toapatnpeitor eniong 611 0o TOVG KEVIPIKOLS TPOG TOVG TEPIPEPELNKOVS GTAOOVS TO TAATOG TOV TPMTOV OPHOVIKOD
pkpaivel ekd yio 10 SO, o v gpunveia T@V TOPATNPOVUEVOV OLOLOTHTOV KOl S10pOPOV OV TEPLYPAPOVTOL
amd 11 ovviotwoeg Fourier mpoteivovtor mbavég e€nynoelg omplOpeVeEG GTO YOPOKTNPLOTIKG EKTOUTMOV KAOE
POTOV KAOMDG KO OTIG LETEMPOLOYIKES GLUVONKEG TOL EMKPUTOVV KADE ETOYN TOV £TOVC.

(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, NO,) 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 EHI®ANEIAKOY MH AZTIKOY OZONTOL
STHN KENTPIKH EAAAAA

IT. A. KAAAMITOKAZ, X. K. PEITATIHE

Kévipo Epedvnc @uoikinc e Atpuoopoipog kor Kiyozoloyiag, Axaonuio. AOnvarv

IIEPIAHYH

IIpocpatec pehéteg delyvovv 0Tl To emimeda Tov Un aoctikov 0lovtoc otnv EAAGSa eivon yevikd vynAd
otav cuykpivovion pe to avtiotorya ot Bopeio Evpann. Eniong n meproyn g NA Evpdnng meprhapfavopévng kon
g EAMGSog dev mopakolovbeitarl kavomomtikd 66ov apopd 1o 6lov e oyéorn pe v Kevipun kow Bopeia
Evpomn. Ta va éyovpe v KoAdtepn duvathy €KOVA TG KAMUOTOAOYING TOV U 0GTIKOD EMLPAVELOKOD 6{0VTOG OTNV
meployn mov va. otnpiletonr o dabéoipa dedopéva cuVE0VG KaTaypoPNns LaKpag dtopkeiag, 1 dEKAETNG KOTAYPAOT|
petpioev (1987-1996) 1ov mepupepeakod otabpod tov Alociov kot Tov otabpod actikod vmoPdabpov Tng
T'esomovikng pali pe to 4-et (1996-1999) dedopéva tov otabuod g Aldptov (100 km BA g AbMvag),
avoAdovTol og avti TV gpyacio. Q¢ HeTpnoelg un actkov 6lovtog oto Atdcia ko tn [eomoviky Bewpovvion
ekelveg mov emTuyydvoviol 6tav o otabpog dev emmpedletor omd v TOAN (1oyvpoi Popetot-Popeloovatorkoi
avepor). E&etalovrar Kuplwg To yapaxtplotikd e dStokdaveons tav petapeonuppvov emmédmv 6Covtog (12:00-
18:00), 6mov LVEApPYEL M| KOADTEPT KATAKOPLEN AVAEN Kot AVTEG Ol LETPNOELS BE@POHVTOL OVTUTPOCSMTEVTIKES TNG
gupuTePT g mepoyns. Kot otoug 3 otafovg vIapyel YopoKTNPIoTIKY EXOYIKY SOKOUAVOT TWV CUYKEVIPMOEWDY Un
0oTIKOD 6LovVTog pe péoec petapeonuPpvéc twée mepl ta 120 pg/m’ katd tov IovAto-Adyovoto, T0 omoio
vrodnAdvel vynAég Bepvég Tég oe OAN TV Tteproyn. Ot Bepvég petapeonuPpvég Tipég ovoyetilovton moAd KaAd
LeTaED TV TPV 6TafUdV, TO OO0 VTOSNADVEL YMPIKT OLOLOYEVELN GTNV TEPLOYT OAAL KOL YPOVIKT OLOLOYEVELD,
1ot katd T Swdpkew Tov 13 etdv 1987-1999, ta Oepvd petopeonuPpva eminedo tov un actikod O6LovTog
nopépevay otadepd Yopo 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) EKTIMHEH TQN XAPAKTHPIZTIKON THE EHPAZIAL ETON EAAHNIKO
XQPO, ME TH XPHEZH HMEPHZIQN TIMON BPOXOINTQEHE

N. KAAAMAPAS', X. MIXAAOIIOYAOY?

'EOvircii Metewpoloyixiy Yanpeoia, AGjva
*Touéag dvoikiic Epapuoydv, Havemotiuo AOpvev

IIEPIAHYH

v epyacio avth e€etaleton o véa péBodog tng dprutntag kou ddpkelng g Enpooiog (Hi-Ryong,1999),
YPNOLUOTOLDOVTOG NUEPNOLEG THES VYOLS Ppoydntwong. H pébodog epapuoletar ypnoponoidvrag dedopéva amod
S1popovg  HETEMPOAOYIKODS oTtafuovg tov EAAnvikod ydpov, omdte kor vmoloyiletor pio oglpd  SeKTMOV
amopait)TeVv Yoo Tov xopaktipa g Enpociog ot meployés avtés. Me Bdon to TPOKOTTOVIO OTOTEAEGUATO
EMOTUOIVOVTOL TO TAEOVEKTLOTO KOt petovekTHpoTa TG neboddov avtrg. Eniong akolovdel otatiotiky avaivon
TOV ATOTEAECUATOV, KOOGS Kol OLOSOTOINGT TEPLOYDV UE TOPOUOLN XOPOKTNPLOTIKA Enpaciog 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-ITOAITIKEX XYNEIIEIEX ENOX IIEPIBAAAONTIKOY ITPOBAHMATOX

L. K. KAAAEAAHS', K. XAABATZH:', T. SITYPOIIOYAOS', A. [TAAIATEOS?

'Epy. Hriwv Moppdv Evépyeiac & Ipootaciac Hepifailovrog, TEI Hepoud
“Tevié Turue MaOnuazicdv, TEI ITeipaid

IIEPIAHYH

Ta tehevtaio ewooumévte ypovia 1 EAAvikn oucovopia epeaviler a&loroyovg puBpods avimtvuéng, ol omoiol ®otdco
GoLVOdEVOVTOL OO TOPGAANAT aOENGT TG OTHOGEULIPIKNG PUTAVONG. ZE M0 OAOKANP®UEVT] TPOCTAOEIDL GLGYETIONG
™G TOPOYOUEVING POTAVOTG LLE TOV OVTIOTOLYO OUKOVOUIKO TOUEN TOL TNV TPOKOAEl dev gtva duvatdv va ayvondet m
GLVELCPOPA TG dovVoplakng pumavons. To TpdfAnpa emteiveTonl omd T YE@YPOQIKY Kot KAUOTOAOYIKY BE0M ™G
YOPO. HOG, M OmMOlCL EVPLOKOUEVN] OTO VOTIOAVOTOAKO GKkpo g Euvpomng ko mepiotoynlopevn omd toyémg
OVOTTTUGGOUEVO KPATN TapoLotalet Wiaitepa eVVOTKES TPOHTODETELS Y10 AELOAOYT] S10CVVOPLOKY|] LETAPOPE PUTOVONG.
10 onpeio owtd o mpémel vo emonpavOel To J1EBVEC EVOLPEPOV Y0 EUTEPICTUTOUEVT] LELETN TOV TPOPANLUOTOS, TO
onoio 00MYNGE GE GEPA EPEVVNTIKMV TPOTOROVALDV, GLUTEPAaLBOVOLLEVOL Kot ToL Tpoypappatos EMEP. Apywd n
éupoon 060nKe otV KoTaypopy TOV EKTOUT®OV dl0&ediov Tov Oeiov, evd o1 cuvéyeln avayvopictnke kol o
KaBoploTikdg pOAOG TV evdoemv Tov almtov. [IpdceaTa OTIC EpELVNTIKES dPUCTNPLOTNTEG GLUTEPIANPONCAV Kot
Al aépra Omog To emoavelakd 6lov. H mopovoa epyacia, agonotel poaxpoypdvia ototyeio mov agopodv to £0vikd
10000Y10  S10CLVOPLOKNG POTTOVONG HE YELTOVIKES YDPEG. XTo. mAaic ot depevvitor oe Pdbog 1 Sroypovikn
GULVEICPOPA TNG SOCLVOPLEKTS POTTAVENG GTO €YXMPLo 160L0Y10 aéplov pumavidv. Téloc, Wwitepn tpocoyn dtvetan
OTNV AVOALGOT] TV OIKOVOUIKMY, TOMTIKAV Kol KOWVOVIKOV ETITTOGEMY TOV TOADTAOKOV oTOD TPOBANLLOTOC.

(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 MIKPOKAIMATOX ETHN ENEPTEIAKH IIAPATQTH
LYTXPONQN AIOAIKQN ITAPKQN

I. K. KAAAEAAHE, K. KABBAAIAY, I'. KOPMITAKHE, A. BAAXOY

Epy. Hmiwv Mopopawv Evépyetog & Ilpootooiog Ilepifotioviog, Tunua Mnyovoioyiog, TEI Ieipaia

IIEPIAHYH

H awodkn evépyeto amotedel TAéov pio dpn TEXVOLOYioL NAEKTPOTAPAY®YNG, OESOUEVOL OTL KATE TN S1APKELD TOV
2003 1 ovvoAikn eykateoTnUEVN OOMKY 6oxOS otov Evpomaikd ympo Eemépace ta 20000MW. Eva omd ta
TPOPAUOATO TOL TPOCPATA EVECKNYOV OTNV €yxdplo. oyopd €ivor o tpoémog a&ldmIGTOL TPOGIIOPIGHOD NG
oTtypioiog Topaymyns TV eV AELITOVPYI0 AOAK®OV TAPK®V. XTOV TOUEN aVTO M HEXPL TOPO EPEVLVE. EMIKEVIPOVETOL
6TOV OKPIPN LTOAOYIGUO TNG TaYLTNTOS TOV OVEROV. Q6TOC0, COUPOVA LE LOKPOYPOVIEG LETPNOELS EV AgtTovpYin
EUTOPIKADV EYKATAGTACEMV, KATUYPAPETAL CNUOVTIKY OTOKAION UETAED TNG EMICTILMOG OVOLLEVOLEVNG KO TNG TEAMKADG
viomowobpevng mapaywyns. H omdxiion avt amodidetor kvplowg otn dapopomoinon tov TePBUAAOVIIKOV
CLUVONK®V oTNV TEPLOYN TNG €YKATAGTAONG, OMANdY OTIS TOMIKES TWEG TG Beppokpacioc, g mieong kot g
VYPACLOG TNG ATUOCOALPAG. XTO TANIGIL OVTE N TOPOVGO EPYACIN ETIKEVIPMVETAL GTI SLEPEVLVNON TNG EMIOPAONS
TOV VPIGTAUEVOV PETEMPOAOYIKMOV GUVONK®OV -IIKPOKAILO TG TEPLOYNG- OTNV EVEPYELNKT TOPAYDYT GUYYPOVOV
EUTOPIKAV  gyKoTooTdoewv. Emmpochetn épeguvo mapovoldletor ovaopikd HE TIG EMATOCELS OKPOIi®V
LETE®POLOYIKOV CLVONKOV GTO  AEITOVPYIKO  YOPOKTNPIOTIKA TOV OloMKOV ovotqudtov. Ta e&ayduevo
amoteAéoUATA, TOGO PACEL TEWPAUATIKOV 0G0 Kol PBAcel BepnTIKOV avaAdoemv emonpaivouv ) Papdtnta g
PEAMOTIKNG EKTIUNONG TOV TOPOUETPMOV TOV MKPOKAILOTOS HOG TEPLOYNG OTOV OEWOMGTO TPOGOHOPIoUO NG
EVEPYEWOKNG TOPOYMYNG HOG OMKNG eyKoTdoTaons. Ny ovtifetn mepintwon, anokiicels Emg kot 20% and v
OVOLEVOLEVT EvepYElOKT Tapaymyn eivan mbavée, Bétoviag o appioPntnon Tis Tpéyovoes pebddove TPosdopiopol
G EVEPYEWKNG OMOS00NG OLOAK®V TAPK®V Kol TOVG OPOLS TAOANONG TNG TopoyOUEVNS EVEPYEWS amd TOVG
1O10KTNTEG TOV OLOAK®V GTAOUDV GTOVG SLOYEIPLOTES TMOV TOTIKDV NAEKTPIK®V 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) HXYMBOAH TOY ENEPI'ETAKOY TOMEA XTHN EI'XQPIA ITAPAT'QT'H
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IIEPIAHYH

O kabop1oTikdg poOLOG TNG eVEPYELNG OTIG AvOPOTIVEG dpacTNPlOTNTEG Eival TALOV TANPOG OTOSEKTOG. ATVYMG, 1
dwdcacio evepyelokng mopaywyns Oewpeitor vredbuvn vy coPopn aTHOCGPAPIKY POTAVOT] EMTAEOV TOV
YPNHUATOOUKOVOLIKOD KOl LOKPOOIKOVOUIKOD KOGTOVG. VUGV WE To, emionua ototyeio, n EAAnvik) owovopio
e€aptdrorl oyeddV OmOKAEIOTIKA 0O T0. GLUPOTIKE KOG, NI OTd EYYDPLO YOUNANG TOWOTNTOG ALyViTn Kot
gwoayopevo metpéharo. Ipdopata téhog vAomomdnke wa a&droyn dieiodvomn elGaydlLeEvoL PLOIKOD aepiov otV
gyymplo gvepyelokn ayopd. H mapovsa epyocio mapovotdlel éva oOAOKANP®UEVO VTOAOYIGTIKO HOVIELO YO TOV
Tpocdlopopd TV TapayopeveOy 0&edimv Tov aldTOv, TPOEPYOUEVOV OO TIC EVEPYEWKEG OPACTNPLOTNTEG TNG
gyymplag owovopiog, Aoufavoviag vr’ Oy TNV TOPOY®YH OEPIOV  PUTAVIMV OVA TOLEN OLKOVOULKNG
SpaocTNPOTNTAG. XVVETMOG, YPNOLUOTOIOVIAG TO TPOTEWVOUEVO LOVIELO €ivol duvatdg o mPocdloptopds g
peconpoBeoung €EEMENG TG TOPAY®YNG EVOCEMV TOL OolMTOV EVEPYEWKNG TPOEAELONG, OCUHE®VO UE
TPOKAOOPIGUEVOL TUTTIKGL GEVAPLOL OLKOVOLIKNG €EEMENG TG eyxmplag owovopiog. H mpotewodpevn pebodoroyio
Aappaver v’ oy Oyt povo ta Sobéoiua 10TopKd oTotyelo OAAG Ko TV emidpaon TV TPOdypaOUEVOV
EVEPYELONKAOV GEVAPIMV, GUVOSEVOUEVOVY e TNV avtiotolyn mlovotTo vAoroinong tov. Emmiéov, ek pépiuva
Aappavetar dote vo. GUUTEPIANEOOVV 01 EMOPACELS TOV TEXVOLOYIKOV eEEMEEMV KOl TOV OKOVOLIDY KAILOKAS Y10l
Kk60e Topéa g eyydprog otkovopiog. Xvvoyilovtag, To TPOTEWVOUEVO VIOAOYIGTIKO TANIGLO TAPEYEL TO GUVOAO TV
OTOLTOVUEVOV TANPOPOPLOV -GTAOUGUEV®V OTATIOTIKA- MGTE VO, Tpocdioptobel n emidpacn Twv o&ediov Tov
aldTOL OTIC EMEPYONEVES EVEPYELOKES EMAOYES TNG YDPOC.

(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.
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B. A. KATZOYAHS, I1. A. KATSOMENOX
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IIEPIAHYH

Avt M epyocio acyoleiton pe To TUAUA TNG aéplag pOTAVONG TO OTOi0 £xEl 1010iTEPN GUVAPELD e TNV
OVTIKELLEVIKN EKTIUNON TNG TOWOTNTOG TOL 0oTiKoD oépa. H opBn katovonon tov emmédov g aéplog pumaveng
HLOG OTIKNG TEPLOYNG EIvaL PEYOANG GTOLOAOTNTOS TOGO Y10, TOVG OPHOSIOVG POPEIG OGO KoL Y10 TIC aP)ES KO Yio,
TOVG TOAITEG. Ze 1010{TEPO PUTOCUEVES ACTIKEG TEPLOYES, OMmG eivor 1 ABMva, givar onuoavtikd vo yvopilovpe tao
EMIMESA ATUOGPOIPIKNG TOLOTNTOG UE EVOL OVTIKELEVIKO, EDKOAA avaryvepioo TPOTO Kot amd TOuG un €wdtkovs. 't
aUTO OTNV gpyacio avTH, EMYEPEITE M €PAPUOY OVO0 SlOPOPETIKOY OUAd®V OEIKTOV (OTOTIOTIKAOV Kot
Bropetewporoyik®dv) oty ABnva oe O6Aovg tovg 18 XLtabpodc pétpnong ™G OTHOCEUPIKNG POTOVGTG TOV
Agxavornediov yw v mepiodo 2001-2002. Ymoroyilovton ta eminmeda poumavons T0G0 Hakpds 0G0 Kol HKPNG
YPOVIKNG SépKELRS, KaBMDG KO Ot NHEPTGLOL SEIKTES, EVD GLYKPIVOVTOL Ol GTATIGTIKOT Kol fropeTempoAoyikol deiktec.
IIpoodiopiletan emiomng, 1 cOVOEON TV EKTMV Kot 0 pOTOG, 0 omoiog mailet Tov Pacikdtepo poOAO otV StopudpPwo
tov. H gpyacio avt) emavorapfavetar yio kdbe nuépa g efdopddoc dote va katadelydel o efdopadiaiog kHkAog
TOV SEIKTOV OVTAOV, KAOMG Kot 01 S1popés Toug HeTaEy epyacip@v Nuep@v Kot apytdv. Télog ot petafarlopeveg
HOPQPES TNG GLYVOTNTOS TV KATAVOU®DV TV TIUOV TOV SEIKTAOV, TPOKOAOVVTIOL KUPIMS, 0 To EDPT TOV TIUDV TOV
GLYKEVIPOGEWV EVOG EKAGTOL TMV aePiwV pLIavI®mV ywpilotd. Ewducd ot puraviég PMj kou O; @aivetotl 6Tt ackovv
HeyaAdTEPN EMIOPAOT GTOV TPOGOHIOPICUD TOV TILAV TOV SEKTAV TNG TOLOTNTAS TOV UEPU.

(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.
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IIEPIAHYH

Ot avaoTpoPEG GLVIEOVTOL ALESO LE TIG GUVONKES EVOTAOELNG GTO YAUNAOTEPO GTPAOLO TNG TPOTOSPULPUS, Ol OTTOTES
Kot glvat £vag oNUavTIKOS TapdyovTag Tov TSP 0T SUGTOPA TV AEPLOV POTOV. TNV £PYACIO ALTN LEAETATOL 1|
GLUTEPLPOPA, O TOPAUETPOL KOl TO TANDOC TV OVAGTPOP®OV, TOL GNUEI®VOVTOL otV ABfva péypt To eminedo Tov
500 hPa, oe orpopota tov 50 hPa. AvaAidOnkov dedopéva twv tedevtaiov Tpdvia €tdv. Ot avaosTpoQLg
yopoxtpilovror and Korakopvees Paduideg g Beprokpaciog, g dSuvapkng Oeppokpaciog kot g Oeppoxpaciog
dpocov. Emiong, &Ny évag deiktng avastpopnc, 0 0moiog TPOKVHTTEL o’ TO YivOueVO TG Pabpidag g Suvapikng
Oepokpaciog Kot TG GLYVOTNTAS ELPAVIONS TOV OVASTPOPDOV. ATO TAL ATOTELEGHATA TG AVAALONG, PAivETOL OTL OL
TEPIGGOTEPES AVOUTTPOPEG GLUPOIVOVY GTO SAGTNHA OTTd TNV EMPAVELD TOV £5GPOoVG Emg To 850 hPa. v gpyacia
VTN, €MioNG, £yve EEY®PLOTI HEAETN YOl TIG VUKTEPIVEG KL MUEPNOLES OVACTPOPES Kl £EETAGTNKE 1) EVOOETHOWN
KOTOVOUT TOVG.

(079) CLIMATOLOGIC STUDY OF INVERSIONS OVER ATHENS

I. 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.
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X. 1. AQAHE, IT. A. KASSQMENOE, A. MITIAPTZQKAS

Epyaotipio Metewpoloyiog, Tunuo @vcixng, [avemoriuio lwavvivawy

IIEPIAHYH
Ewdyeton o ta&vopunon tonov kopod yio v mepoy] tov Adnvov (EAAnvikod), spappolovtog KatdAAnAn
otoToTikn peBodoroyion oe peTe®POAOYIKG dedopéva avd tpimpo, yio. v mepiodo 1992-2001. To dedopévo
amoteAovVTol omd ypovooepés 3500 mepimov MUEPNOL®V TIUOV TOV TOPOUETpOV: BOgpuokpacio Tov oépa,
Oeprokpacio Spdcov, ATHOCPEMPIKY THEST, VEPWOOT, GYETIKN LYPOCLa, ToYLTNTO OVELOV, U KOl V GUVICTMOGES TOV
avépov, péyiot Oeppoxpoacio, erdylotn Oepuokpacio Kot mupepnolo Oeppopetpikd €0pog. TIAnv tov TpLOV
tehevtaimv TapapETpov, ol onoleg didovior o nuepnota Bacm, Oreg ot Grhes didovtan ava Tpimpo. Etot, To chvoro
TOV YPOVOCEPDOV TOV Ypnotpomotdnkav avépyetor o€ 67. H avdilvon epoppoletar yopiotd yio ) xeyepvn (1
Oxtofpiov — 31 Moprtiov) kot ™ Ogpwvi (1 Ampihiov — 30 ZentepPpiov) mepiodo Tov Etovg. Apyukd, epappodletor n
IMapayovtikn Avéivon (Factor Analysis) pe 6t0x0 v €AdTTOON TG S100TOTIKOTNTOG TOV 67 TAPAPETPOV. TN
ouvvéyel, epapudleton n Avalvon og Ouddeg (Cluster Analysis, k-means) pe otdyo TV AVTIKEIWEVIKT OLOSOTOINON
NUEPOV pE TOPaTANGLo TOTO Kapov. [ kdbe opdda mov mpokOmtel, vwohoyilovtor ot péces TIUES OA®V TV
LETE®POLOYIKADV TOPAUETP®V KO KATACKEVALETOL O HEGOG YAPTNG TNG OTLOGPALPIKNG TIECTG EMUPAVEINS TOV®D OO
v gvputepn neployn s Evponng yuo tig 12UTC.
Ta ) yewpepwvn mepiodo mpokdmTovy 7 TOTOL KOPOV, GOEMS dlokpttol HETAED TOVG, TOGO MG TPOG TIG TIUEG TOV
LETE®POLOYIKOV TOPAUETP®V OGO KOl MG TPOG TOVG MEGOVG YOUPTES EMPAVEING. L€ TPELS O ALTOVS, Ta PooiKd
YOPOKTNPLOTIKG TOV KOpoV TV AONvov ogeldovior oty emidpacn &vOg GLOTAHOTOS YOUNADV TLEGEMV TOL
Bpioketar omv kevipiky Meooyeio N ota Popeie Boikdvio 7 wiveo omnd v EAAGSo pe amotéhecua vo
OTUELDOVOVTOL VYNAEG TIES GYETIKNG VYPACLOG KOl VEQPMONG. TNV TPATN TEPITTMOT Ol THEG TAPOLGLALoVTOL T
axpaieg. Xe GAAOVG TPES TOTOVG, O KOPAS SOUOPPOVETAL OO TNV EMKPATNON €VOS OVTIKUKAMVO TAVE oo To
Bolkévio (dAlote 1oyvpod Kot GAlote acbevovg) M ) Meodyelo. Ty TpdTN TEPIMTIMON EMKPATOVV 1GYVPOL
Bopetot dvepot ko yauniés Oeppokpacies, otn dedtepn, Adyw tov acbevéotepov Popeiov pedlatog ot Oeppokpacieg
givor vyNAég evd oty Tpitn AOY® TV akdOun acbevéotepav avépmv 1 vypoocio eivol oyetikd vymin. Téhog, n
tehevtaio opddo MuepdV gtvar  mo ouyvh (22%) Kot avIITPOS®REVEL TV UECT] XEWEPIVT KATAOTACT KOTA TV
omoia 1 Meadyelog amotehel pol «AMpv» YOUNADV TEGEDV.
AvtioToly®g, Yo T Bgpvi TtEPiodo TPOKLRLTOVY 6 TVTOL KALPOV. L& GALOVG OO CLTOVG AVAIEIKVVETOL KVPLOPYOG O
Taplymv TG CLVONTIKNG KOTAGTUONG AV OO TNV €VPUTEPN TEPLOYN Kol GE GAALOVLG O TAPAY®OV TNG TOMIKNG
KuKAOQOpiaG. TNV mepinTton Tov BEpovg, N avd TPiwPo AVAALGT TOV UETEMPOLOYIKAOV TAPUUETPOV, OTOOEIKVIETOL
TOAD XPACUN, aeoD €ivol duUVATOV VO OVOYVEOPIGTOOV TMUEPTOLOL KUKAOL TOV OQEIAOVIOL G (UIVOUEVO TOTIKNG
KukAopopiag 6mwg M BaAddooia avpa. AVvo amd Tovg TOHTOVG Kapoy YoPoKTNPIlovTal omd KATO VPEGELNKT
emidpaon apov wg «BEpogy €xel oprobel 6An M mepiodog and 1 Azmpikiov €wg 30 Zemtepufpiov. Or vmdlouror
yopoxtpilovtoar and v Khaown Oepvi cuvortikn katdotaon, otov yauniés méoels ot NA Acia kot vyniég
TMEGELS OTNV KEVIPIKN MEGOYELD EMKPATOVV Ylo LEYAAES YPOVIKEG TEPLOdoVC. Ot pdves dopopés Toug Ppickovtan
TNV TUKVOTNTO TOV 60RAPOV KAUTVAGV 1 omola kot eAéyyel v 61ebBuvon Tov avEpov Kot TNV vypacio Tig
peonuppvég opeg mave ond v Abnva (Etmoiog 1 Baddooio avpa).



(080) AN OBJECTIVE DAILY WEATHER TYPE CLASSIFICATION FOR

ATHENS, USING 3-HOURLY METEOROLOGICAL DATA FOR THE PERIOD 1992-
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C.J.LoLis, P. A. KASSOMENOS, A. BARTZOKAS

Laboratory of Meteorology, Department of Physics, University of loannina

ABSTRACT
A weather type classification is introduced for the Athens region (Helleniko), by using an appropriate statistical
methodology on 3-hourly meteorological data for the period 1992-2001. The data basis consists of time series of
approximately 3500 daily values of the following parameters: air temperature, dew point temperature, atmospheric
pressure, cloudiness, relative humidity, wind speed, u and v wind components, maximum temperature, minimum
temperature and diurnal temperature range. Except for the last three parameters, which are given in daily basis, all
the others are given at 3-hourly values. Thus, the total number of time series used, is 67. The analysis is applied
separately for the winter (1 October —31 March) and the summer (1 April — 30 September) periods. At first, Factor
Analysis is applied as a data reduction tool. Then, k-means Cluster Analysis is applied in order to group objectively
days characterized by similar weather. For each cluster, the mean values of the meteorological parameters are
calculated and the mean sea-level pressure map over the European area is constructed for 12UTC.
For the winter season, 7 weather types are revealed, being quite distinct as it concerns the values of the
meteorological parameters and the pressure patterns. In three of them the basic characteristics of the weather in
Athens are due to the influence of a low pressure system located either over central Mediterranean or over northern
Balkans or over Greece. These synoptic conditions cause high relative humidity and cloudiness, with their values
appearing higher in the first case. In three other types, the weather is controlled by the predominance of an
anticyclone either over the Balkans (strong or weak) or over the Mediterranean. In the first case, strong northerly
winds and low temperatures prevail; in the second, temperature is high because of the weak northerly flow, while in
the third humidity is relatively high due to even weaker winds. Finally, the last group of days is the most frequent
(22%) and it represents the average winter situation, when the Mediterranean appears as “lake” of low pressure.
For the summer, the use of 3-hourly data is proved to be very helpful, since daily local circulation phenomena as for
example the sea breeze, can be better revealed. The analysis defined 6 weather types. In some of them the effect of
the large-scale synoptic conditions prevails, while in some others the effect of a local circulation system is dominant.
Two of the weather types are characterized by some depression activity inasmuch as “summer” is defined as the
whole period from April 1* to September 30™. The rest are characterized by the classical summer synoptic situation,
when low pressure over SW Asia and high pressure over the central Mediterranean prevail for long time periods.
Their only differences are in the density of the isobars, which controls wind direction and relative humidity over
Athens during noon hours (Etesian wind or sea breeze).
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IIEPIAHYH

2TV TopovGo EPYOCIO LEAETATOL 1] EVOO-NUEPTIOLOL SLOKVLOVGT] TOV OALKOD QOTIGUOV, GTNV TEPLOYN TOV ABNVOV.
Me 1 ypnon tov otototikdv pedoddwv, Topayovtik Avdivon (Factor Analysis) kot AvéAvon kotd Opdodeg
(Cluster Analysis) emyyepeitor, e VO SOPOPETIKOVG TPOTOVG, 1 OVAOEIEN TMV YOPOKTNPIOTIKOTEP®V EVOO-
NUEPCIOV TOPEDV KATE TN YEWMEPV Kot TV kadokoupvn mepiodo. Ta dedopéva, ta omola ypnoipomombnkay,
€lvol TEVTOLENTES TIUEG OMKOV QMOTIGHOV o6& opldvTio Emeaveln, yio ta &t 1992-1996 (EOvikd Actepookomneio
ABnvav, 37°58'B, 23°43"A). Apyikd, £y1ve 0 TO0TIKOG EAeYYOG TV SESOUEVAOV LLE TO, KPLTIPL TTOL £Y0VV LIoOeTNOel
amo6 t Aebvn Emirpomn @otiopov (CIE). Xt ovveyeio, n kdbe nuépa ywpiomke oe VO TUALATA, OO TV OVOTOAN
péxpt tig 12 TST (True Solar Time) kot a6 11 12 TST péypt ™ dvon. Emedn, to pirog e nuépag dev givor
otabepd, ypnoonomdnkoay povo nuépeg mepi v 22 Askepppiov (xewepvd niootdcto) kol v 21" Toviiov
(xaAokapvd NA0oTAG10), e pnKog Oyt peyoAdtepo M pkpdtepo amd 10 10% TOL PUNKOVG TOV TUEPDV TMV
niootaciov. o kabe emoyn, onuovpyndnkay 6vo mivakeg (avatoAr-peonufpio kot peonuPpic-dvon) Twv omoimv
Kot ot dVO JACTAGELS €ival O YPOVOC, M MU-NUEPO KOl TO TEVIGAENTO TOV TOPOUTNPNCEMV. XTOVG TIVOKEG OVTOVG
epapuodomke [apayovtikn Avarvon (otpoen a&dvav Quartimax) pe oKomd TV OLOOOTOIN o™ NUI-NUEPDV LE KOV
nopeia. potiopov. T 1o yewpdva, Bpédnioav 3 mapdyovteg (factors) Kot yua tig 600 opadeg NuU-NUeEPOV (AVOTOAN-
peonuPpio kot peonufpia-ovon). O mpdtog givar o mo wyvpos (72% kot 67% g olikng dtakduovons) Kot
avtiotoyel otn ouvnOn NMuI-nuepnolo Topeiot TOLV EOTIGHOD, OUAAN OvodKy pPEXPL TN peonuPpio kot opoin
kafodikn petd tn peonupPpiac. O dedtepog Ko 0 TPiTOg MOPEy®V GLUYKEVIPOVOLV KPS apldpd muepmdv Kot
OVTIOTOLOVV GE MUEPNOLEG MOPEiEg HE avATTLEN VEPOGEWV o Kot dVO dpe, ovtioToyo, TPy (Kot HETA) ™
peonuppio. H aviivon epappdéomke kot ent Tov evomompévou mivakog OAmV TV SES0UEVOV UE TNV OTOYEVUOTIVI
mopeia va Ogwpeitor amd v dvon mpog ) peonuPpio. Bpédnkav kot €06 3 mapdyovteg ol 0moiot avVIITPOc®TEHOVV
nuepNoleg mopeieg mapOUoLeg e ekeliveg Tov Tpodkuyay amd TIG AVOAVCELS TV dedopévav LOVO Yo TO TPp®i Kot
povo yw to andyevpa. Téhog,  availvon Yo To kaAokaipt, £dwoe €va pdvo mapdyovta, o onoiog epunvedet mepi 1o
90% TG OMKNG SLOKVULAVOTG KOl OVTIGTOLYEL 6T GLUVHOT ORLOAT MEPTIGLO TOPELD TOV POTIGHOV.

H avalinon xopokmnpioTik®v NUEPNOLOV TOPEIDMV POTICLOV oty ABnva, entyelprnke Kot pe dAAN mpocéyyion.
Tnv epoappoyn g pedddov g AvdAvong katd Opades. Ipmta epappdotnke IMapayoviiky Avdlvon oto
TMEVIAAETTO, DOTE VO, PEI®OE] N SOGTATIKOTNTO TOV TIVOKO TOV JE60UEVOV KOl 0T GUVEXEW e TV [epapykn
Teyvikn (Hierarchical Technique) avalnmbnke o Péitiotoc apiBudc opddov mnuepmv. Ta amotedéopoto
emoAnOevcav oe peydio Pabpo to evpniuata g Hapayoviikng Avdivong aeod Kotéta&ov OAeS TIg S0bEoIUES
nuépeg oe 3 xatnyopieg. Ot dvo karnyopieg mapovstdlovy NU-NUePNOIEG TOPEiEG POTIOUOD GYEIOGV TAVTOONES e
AUTEG TOV 600 TPATO®V TOPAYOVIOV EVD oTNV Tpitn eppaviovtal KpEG SLPOPOTOICELS, 1I0MG AGY® TOV LIKPOD
apdpov NUEPAOV OV OVIKOVY G QUTY.



(081) A STUDY ON THE DIURNAL VARIATION OF ILLUMINANCE IN ATHENS

M. T. MARKOU', A. BARTZOKAS', H. D. KAMBEZIDIS®

Laboratory of Meteorology, Department of Physics, University of Ioannina
Atmospheric Research Team, Institute for Environmental Research & Sustainable Development, National
Observatory of Athens

ABSTRACT

In the present work, the global illuminance in Athens is studied and it is achieved the revelation of the most
characteristic modes of its diurnal variation during winter and summer. This is attempted from two different
approaches, by using the statistical methods Factor Analysis and Cluster Analysis. The data basis consists of 5-
minute values of global horizontal illuminance for the years 1992-1996 (National Observatory of Athens, 37°58 N,
23°43’E). At first, the quality control tests, adopted by the International Commission of Light (CIE), were carried out
for all the data. Then, each day was divided in two parts, from sunrise to 12 TST (True Solar Time) and from 12 to
sunset. Since the length of the day is not constant, we used days around the solstices (22" of December and 21% of
June) with a day length not longer or shorter than 10% of the day lengths in solstices. For every season, two matrices
were created (sunrise-noon, noon sunset) with the semi-diurnal illuminance courses consisting of 5-minute values. In
order to group objectively semi-diurnal illuminance courses, Factor Analysis was applied on these matrices
(Quartimax rotation). For the winter, 3 factors were selected for both groups of half-days (sunrise-noon, noon
sunset). The first one is the strongest (it explains 72% and 67% of the total variance) and it corresponds to the usual
semi-diurnal course of illuminance, i.e. a smooth increase until noon and a smooth decrease after noon. The second
and the third factors comprise considerably fewer days and correspond to diurnal courses when a development of
clouds takes place one and two hours, respectively, before (and after) noon. The analysis was also applied on the
unified matrix of all the data with the afternoon course considered from sunset to noon. Three factors were also
found, similar to the results for the morning and the afternoon courses. Finally, the analysis for the summer yielded
to one factor only, which explains about 90% of the total variance and corresponds to the standard smooth diurnal
illuminance course.

The search for characteristic semi-diurnal courses was also attempted by another approach; by using Cluster
Analysis. First, Factor Analysis was applied for the reduction of the dimensionality of the matrices and then, by
employing the Hierarchical Technique, the optimum number of clusters of days was sought. The results confirm the
findings of Factor Analysis since they classified all the available days in 3 clusters. Two of them present semi-
diurnal illuminance courses almost identical to the ones of the first and second factor, while the third one appears
slightly different, probably due to the small number of days belonging to this cluster.



(082) META®OPA AEPOAYMATON ETH AEKANH THE MEZOTEIOY KAI LTIZ
MAPAKEIMENEZ, IEPIOXEZ

K. A. MYPQONAKHE', N. XATZHANASTAZIOY "%, B. A. KATEOYAHE'

'Epyactipio Metswpoloyiog, Tufua ®vouic, Havemotiuio Ioavvivoy
’Epyactipio HepiPoliovirdv Epsovav, Topvua Teyvoroyiac kor Epsovac

IIEPIAHYH

2y mopovoa epyacio, LEAETHONKE, YapakTNpioTnKE Kot avaAbONKe N HeETAPOPE agpolvpdTmy , 1 omoia AapPdvet
yopa otn Aekdvn ¢ Meooyeiov ywo ) dexaetio 1990-2000. T Tov €VTOMIGUO TOV TEPLOYDYV TPOELELONG TOV
OEPOAVUATMV, TO YOUPUKTNPIOUO TOV COUATIONKOD TOVG TOTOL KOl TNV TOVTOTOINoN NG d1e00vuveng HETAPOPAG TOVG,
ypnoponodnkoy de0UEVA PONG TOV OVELLOVL OTNV EMPAVELN KOl OTIV AeVBEPT TPOTOGPULPO, GE GLVOLACUO UE
TIG GLVONTIKEG KOTOGTACELS, Ol OToleg €mKpaTOOV KaTé Tn Odpkewn TmV €MeGodinv petapopds. o akpaio
QOWVOLEVO LETAPOPAS oKOVIG, e&NxOnoav n opldvTio opatdTTa Kot To Poptio. LAlag TV GEPOAVUATOV amd TIg
TIUEG TOV OTTIKOV TOVG YOS, OTMOG ALTEG LeTPNONKAY amd dopvEOPoLS e péon efdopadiaia Kot pnviaio KAILoKaL.
Emtiong, ypnoponomdnkay 6£dopéva omTikoy Tl ovs 0EPOAVUATOVY, 0O LETPNOELS EMPAVEiNG o XTaBIovS TG VIO
peiéng meployns. H avéivon €6ei&e 611, n petapopd oxdvng amd ™ Bopewon Appkn kot ) Méon Avotodn ot
Avtikn, Kevipua) ko Avatodky) Meoodyeto, ivar cuvifmg évtovn og 6,1t apopd 6T GOPTio ATUOCOALPIKNG LALag
Kot AapPEveL xDdpo o€ LEYOADTEPES YPOVIKE TEPIOGOVE KL GE TEPIGGOTEPO EKTETAUEVO GTPAOUATO TG ATUOCPOLPOG,
armd 6,11 o enelcdd oKOvNg ot Bopeloavatodikny Meosodyeso. H petagopd okdvng amd avoatorikés dievbivoerc,
npoépyetal cuvnbwg amd ™ Méon Avatod) (Epnuog Apafiog) kot dwpkei Aydtepo, eved meplopileton o€
OTUOCQOIPIKA CTPOUOTO WIKPOTEPNG KATAKOPLENG £KTOONG, To omola yopoktnpilovior amd pKpoOTEPES TIUES
onTIKOD TTAYOLG.

(082) AEROSOL TRANSPORT INTO THE MEDITERRANEAN AND THE
SURROUNDING AREAS

K. A. MIRONAKIS', N. HATZIANASTASSIOU "2, B. D. KATSOULIS'

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

ABSTRACT

In this study, the aerosol invasion is identified and analyzed in the Mediterranean Sea, beginning from January 1990
and ending December of 2000. In order to locate their potential source areas, characterize their types, and identify
their directional approach, surface and free troposphere wind flows were examined in conjunction with the synoptic
situation prevailing during these aerosol-dust outbreak events. Aerosol mass loadings and horizontal visibility have
been derived for some extreme cases (events) from optical thickness values as analyzed by satellites. Optical
thickness is displayed in composite (weekly, monthly) charts over the region. Aerosol optical depth values from
measurements of Stations of the Aerosol Robotic Network (AERONET) lying in the study area were also used. The
analysis has shown that transport of Saharan, N. African, and Middle-East dust occurring in the western, central and
southeastern parts of Mediterranean, are usually rather intensive in their atmospheric mass loading capacity, and
takes place in deeper atmospheric layers during longer time periods than the northeastern Mediterranean dust events.
The eastern transport usually originates from the Middle-East (Arabian desert) during shorter periods and it is
restricted to a less deep atmospheric transport layer characterized by low aerosol optical depth values.



(083) XHMIKH ANAAYZH THE BPOXHE LTHN AOHNA, IE EXEZH ME TIZ
IMHTEZ MPOEAEYZHE TON PYIIQON

I1. ©. NAZTOE!, A. AAEEAKHS?, E. A. KANEAAOIIOYAOY', A. KEAEIEPTZHS?

'Epyactipio Kiuazoloyiac kea Atuoopapicot Hepifdtioviog, Havemortiuio AOqvav
Epyactipio l'ewynueiag, ITavemotiuio AOnvey

IIEPIAHYH

H ynuikfy avéioon g Ppoyig, otnv gupdtepn meploxn tov AONvav yia Tn xpovikn mepiodo and 1™ ZemtepuPpiov
2001 ¢wg 31™ Avyodotov 2002, givar avtikeipevo avtig g perétne. Xpnoonomdnkav dHo mpdtunol avtdpatol
detypotoAMmTeG PPoyns, 0 vag €K TV 0TolV NTaV £YKATESTNHEVOS 6T0 Metewporoykd Ztafud tov Epyacstnpiov
Khapatohoyiog (¢=37° 58’ N, A=23° 47" E) oty Iavemiomovmoln Adnvov kot o dAlog 6to Hpdkielo Attikng
(9=38° 03’ N, A=23° 45’ E). IIpocdiopictnkay ot cuyksviphoslg (mg/l) Tov kuptdtepov katdvrov (H', NH,", Na',
K", Ca* xau Mg*") kau avidvtav (CI, NO5, HCO;™ kon SO4™) xadg emiong o pH kot n ayoyyoéma tg Bpoyic oe
40 cvvohkd delyporo.

Ot Tyég Tov pH xvpoaivovron amd 6.41 péypr 8.42 ko ™G ayoyotmrag ard 8 péypt 207 pSiemens/cm. Ao T
KATIOVTO, auTd mov Bpickovion o agbovia sivar to Ca®" (néon tyw: 10.54 mg/l) xon to Na© (uéom tyu: 2.72 mg/l),

gvd ta HCO; (péon tmpn: 17.51 mg/l) kon SO4& (péon twiy: 11.84 mg/l) mapovoilovy v peyaddtepn
ovyKévTpwon amd ta ovidvia. Télog ta 16vta Na', Cl” amodsucvietar 611 xovv Bakdooia mpoéhevon. Me okomd Ty
depedivion TtV aANY®OV pomavong €EETAGTNKE TOGO 1 GLVEIGQOPE TOV TOTIKOV TNYOV POTAVONG, OTMG OVTES
Kataypaeovral and 1o diktvo Tov Yrovpyeiov Iepiariovrog (AehBuvon EAéyyov @opvfov ko Aéprag Pomavong),

0G0 KOl 1 SKPATIKY UETAPOPH POT®V UE TOV VIOAOYIGUO TMV TPOXLDV, YPNCIHOTOIdVTOS To povtédo HYSPLT
(NOAA).

(083) CHEMICAL ANALYSIS OF WET DEPOSITION IN ATHENS, IN RELATION
TO THE POLLUTANT SOURCES

P. T.NASTOS', D. ALEXAKIS®, H. A. KANELLOPOULOU', A. KELEPERTSIS?

'Laboratory of Climatology and Atmospheric Environment, University of Athens
’Laboratory Geochemistry, University of Athens

ABSTRACT

The chemical analysis of rain, in the wider region of Athens for the time period from 1 September 2001 until 31
August 2002, is the objective of this study. Two model automatic samplers of rain were used, the one of which was
installed in the Meteorological Station of Laboratory of Climatology (Lat.=37° 58'N, Long.=23° 47'E) in the Athens
Campus and the other in the Heraklion Attica (Lat.=38° 03'N, Long.=23° 45'E). The concentrations (mg/l) of the
main cations (H", NH,", Na’, K', Ca*" and Mg*") and anions (CI, NO;,, HCO; kou SO,%), as well as pH and
conductivity of rain in 40 total samples were determined.

The figures of pH oscillate from 6.41 up to 8.42 and conductivity from 8 up to 207 pSiemens/ cm. From the cations,
Ca’" (mean: 10.54 mg/l) and Na* (mean: 2.72 mg/l) are abundant while HCO; (mean: 17.51 mg/l) and SO,* (mean:
11.84 mg/1) present the bigger concentrations from the anions. Finally, it is proved that the ions Na', Cl" have marine
origin. Aiming at the investigation of pollution sources, the contribution of such local sources of pollution, (recorded
by the network of Ministry of Environment), as the inter-country transport of pollutants (estimation of trajectories
using the model HYSPLT [NOAA]), is examined.



(084) 1 IXEZH METAZY THE ENI®ANEIAKHE IIEZHE KAI THX
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I1. ©. NAZTOL!, K. M. ®IAANAPAT?, X. X. PEIAIHE?

'Epyactipio Kiuazoloyiac kea Atuoopaupicot Hepifdtioviog, Havemotiuio AOqvav
‘Kévipo Epeivic Pooikic e Atuéopoipoc kar Klporoloyiog, Akadnuio AGqvav

IIEPIAHYH

E&etaleton  oxéon petald g empavelokng mieong kot g Oeppokpaciog Tov agpo ot guphTEPN TEPLOYN TNG
Evpomng. ['a to oxond avtd, ypnoponomdnkav yia ) nepiodo 1900-1996, o1 unviaieg Tyég EMQOVELOKNG TieoNg
Kol Ol OTOYEG TOV UNVINiOV TI®V TG Oepurokpaciog and Tig ovTioToyEeg TIHEG TG TEPLOdov 1961-1990. Apyikd
epapuodomke n Iopayoviik Avdivon (FA) ota d0o oet dedopévev pe okomd va ghottwbdel o apBuds tov
HeTaPANnTdv o€ kéOe oeT SESOUEVMV KOl O GLYKEKPLUEVA va. optoBovv ot KUplot onpavtikol Tapdyovtes yio Kabe
TapAUETPO, o8 emOyIKN kot ol Baom. To dedtepo Pripa NTav n epappoyn g Avarvong Koavoviknig Zvoyétiong
(CCA) otic tipég v factor scores mov mpoékvyoav amd v FA, ya kabe mapdpetpo. 'Etol pe avtd tov tpomo,
vroloyioTnKov ot kavovikég opddeg (canonical roots). Xtn ouvéxew, TO LTOAOYIGHEVO canonical scores
GLGYETIOTNKAV € TO AVTIOTOLO TPAYUOTIKE dedopéva, pe okomd va optobovv ot TEPLoYES BETIKOY Kol apvnTIKOV
oLGYETICEMV PETAED TMV KAVOVIKAOVY opddwv (canonical roots) tng empavelakng nieong kot Oeppokpaciog aépa.

(084) THE RELATIONSHIP BETWEEN THE SURFACE PRESSURE AND THE AIR
TEMPERATURE IN THE WIDER REGION OF EUROPE

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

"Laboratory of Climatology and Atmospheric Environment, University of Athens, Greece
?Research Center for Atmospheric Physics and Climatology, Academy of Athens, Greece

ABSTRACT
The relationship between the surface pressure and the air temperature is examined in the wider region of Europe. For
this purpose, the monthly surface pressure and the monthly air temperature anomalies (reference period: 1961-1990),
were used for the period 1900-1996. The first step was the application of Factor Analysis (FA) on the two data sets
resulting to the decrease of the number of variables in each data set and more specific to identify the principal factors
for each parameter, in seasonal and annual basis. The second step was the application of Canonical Correlation
Analysis (CCA) on the factor scores that resulted from the FA, for each parameter. Thus, the canonical roots were
estimated. In the process, the constructed canonical scores were correlated to the corresponding real data, in order to
determine the regions of positive and negative correlations between the canonical roots of the surface pressure and
the air temperature.



(085) MAKPOXPONIEE METABOAEZ TOY ETPATOZL®AIPIKOY OZONTOX
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'Kévipo Awuospaipixiic Emotiung, Iavemoriuio Kéumpitl, Hvouévo Bacilieio
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IIEPIAHYH

H mapovoa pehé diepevvd, yio mpmdTn Qopd, TIG HOKPOXPOVIEG HETAPBOAES TOV GTPATOSPUIPIKOD 6LOVTOg TAV® OTd
v Kompo kot ) oyéom tovg pHe TIG HETE®POLOYIKES UETAPOAEG. AOPLPOPIKES LETPNGELG TNG OMKNG GTNANG TOL
6Lovtog amd to 6pyavo TOMS yxpnoyomotovvTaL yio TNV KOTOOKELT UNVICI®V YPOVOGEIPOV TG GTAANG TOL 60VTOG
v v meployn s Kompov katd ta tedevtaio 24 ypovia. [a v mepiodo and to 1979 wg to 2003, mapatnpeiton
gMdttmon Tov 0Lovtog mhve amd v Konpo, oe cvppavia pe mv avaeepdpevn (WMO, 2002) peiwon tov 6{ovtog
oto pecaio yewypagikd mAdtn oto Bopeio Huseaipio. Ot ariayég tov 6{ovtoc cuykpivovtol He TG LETABOAEG TmV
TOTUKAV UETEMPOAOYIKOV TOPAUETP®V, OTWG mieons ko Oeppokpaciog oy emMEAven, LECT] TPOTOCOOLPO KoL
tpomdémovon KaODG Kol TOL VYOLS TNG TPOTMOTOLONG, OmO WETPNOELG EMPOVEINS Kol podloforicelg g
Metewporoyikng Yanpeoiog Konpov. Téhog, n uéBodog tng ToALUTANG YPAUUIKNG ToAvdpounong epapudletar yio
TOV TOGOTIKO TPOGdIopIopd G €€APTNONG TG apVNTIKAG TAoNS Tov OLoVTog amd TS TOTIKES OTHOGPOIPIKES
ouvinkeg, kabmg eniong kot and Tig TAavnTkég dratdEelg TnAeouvdeong Omws 1 Bopeto-ATAavTiky Kot ApKTiKn
tardvioon (NAO kol AO).

(085) LONG-TERM CHANGES OF STRATOSPHERIC OZONE OVER CYPRUS

P. HADJINICOLAOU', S. MICHAELIDES?

!Centre for Atmospheric Science, University of Cambridge, United Kingdom
*Meteorological Service, Nicosia, Cyprus

ABSTRACT

This study investigates, for the first time, the long-term changes of stratosphere ozone over Cyprus and their relation
with meteorological variability. Total ozone data measured by the Total Mapping Spectrometer (TOMS) instrument
on board NASA satellites are used in order to construct time-series of monthly mean column ozone over the Cyprus
region for the last 24 years. For the period from 1979 to 2003, a reduction of stratospheric ozone over Cyprus is
observed, in accordance with the reported ozone (WMO, 2002) depletion in Northern Hemisphere middle latitudes.
These ozone changes are compared with variations of local meteorological parameters such as pressure and
temperature at the surface (1000 hPa), mid-troposphere (500 hPa) and tropopause (100 hPa) as well as tropopause
height derived from ground and radiosonde measurements by the Meteorological Service of Cyprus. Finally, a
multiple linear regression analysis is performed in order to quantify the dependence of the observed negative ozone
trend on the local atmospheric conditions as well as the global teleconnection patterns such as the North Atlantic and
the Arctic oscillation (NAO and AO).



(086) =XEZEIZ ATMOZ®AIPIKHE IMEZHE - @EPMOKPAZIAE AEPA LTO

BOPEIO HMIX®AIPIO KATA TOYX XEIMEPINOYX MHNEX. AIEPEYNHXH
AYNATOTHTAZX ITPOI'NQXHX

X. A. TIATIAAHMAS, A. MIIAPTZQKAS

Epyaotipio Metewpoloyiog, Tunuo @vcixng, [avemoriuio lwavvivawy

IIEPIAHYH

v moapovoa epyacio avalntodvtol oxécoelg HETaED OTHOGQOIPIKNG mieong Kol Oeppoxpaciog aépa, KOTd TN
SLpKED TOV YEWUDVO, 6TO POPELD MHOEOIPLO Kot YiveTal TPooTadela Tpdyvoonsg e LG TOPOUETPOV OO TNV
. T 1o okomd awtd ypnowomoovviol HEceG unviaieg TWéG mieong oty emedvelo g OdAaccog Kot
Oeproxpaociog ot otabun tov 1000hPa ce 563 onpeia TAéypatog oto BOpelo nuoeaipto yio tovg pives lavovdpro,
DeBpovdpro kor Maptio g meptddov 1949-2002. Kat® apydc, pe tn xpfiion e uedodov Factor Analysis, yio kdOe
va kot yior Ka0e maplpeTpo, HEOVETOL 1 S00TUTIKOTNTA TOV TVAKOV TV dedopévav. Ot 563 ypovocelpés g
mieong KotoTdooovtol e 14-15 opddeg or omoieg opilovv mePloyEg UE YOPAKTNPLOTIKY HETAPANTOTNTO TG THiEONS
Katd T 54 xpdvia ¢ vrd peAéTn mEPLOdov. AvticTorya, HEW®VOVTOL Kol ot 563 ypovooelpég g Oeppokpaciog
opiCovtag 21-22 ouddec. Xtn ovvéyela, epappudletar n pnébodog Canonical Correlation Analysis 6TIC ¥povoGEPEG
TV opddmv avutdv (factor scores) yio 5 evyn dedopévav migonc-Oeppoxpoocios. Apykd eEetdleton | oyéon mieons-
Oepproxpaocios yio tov Iavovdpro, P(J)-T(J) xar akorovBovv avarvoelg yia ta (evyn P(J)-T(F), P(J)-T(M), T(J)-P(F),
TJ)-P(M) pe oxond v omokdAvyn Thovig oxEomg TV S0 TOPOUETPOV HE YPOVIKT VOTEPNOT VOGS 1Y/ Kot dV0
pmvav. Ta amotedéopata delyvovv OTL TO. OTATIOTIKMOG oNUAvVTIKE (99%) (edyn xovovikev petafintov Wi-V;
xopaivovton amd 2 éwc 12 pe ovvieheotés ovoyétions dve tov 0.90. o kébe avdrvon yivetoaw cvoyétion Kabe
YPOVOGELPAG W LLE TIG XPOVOGELPEG TV APYIKMV SESOUEVMV TNG «TPOPAETOVGACH TAPAUETPOL KOl KAOE YpOvOsEPAG
Vi e 1§ avtiotoyeg g «mpoPArendpevney. Ot cuvieleoTég GLGYETIONG TOTOHETOVVTUL GE YAPTES KOl YOPAGSOVTOL
ot 100mAN0eic KaumToreg, MGTE Vo amokaAv@OoHY o1 meployég e TG VYNAGTEPEG cvoyeTioels. 'Etot, evtonifovtar ot
TEPLOYES YO TIG OTOTES LIAPYEL SVVUTOTNTA TPOPAEYTG TNG LLOG TOPOUETPOL Yo Eva 1)/ Kot V0 Pveg amd TV GAAN.
Ta xvpdtepa amoteréopata eivar ta e&ng: o) P(J)-T(J): H mieon otig mepoyés tov Iohavdkod yauniod, tov
yopmAod Tov Aleovtiov viicwv, TG KeVTIpkng Evpdmng kol g Popeiov Apepikng emmpedlel ) Oeppoxpacio
YEITOVIKOV TEPLOYDV AMOY® TNG LETAPOPAS G ovteS Oepumv 1 yoypdv aepiov palav. B) P(J)-T(F) ko P(J)-T(M): H
KaAOTEPN TPOPAeyn Bepuokpaciog (r > 0.80) umopel va yivel yuo. TEPLOXES WIKPDV YEDYPOPIKOV TAATOV TOV
Epnvikcot émov n enidpaon tov El Nifio eivor onpoavtikn. Ikavoromtikoi eivar ot cuvieleotés cuoyétiong (r > 0.60)
Kot yo, Tig mepLoyés g Popeiov Evpoang kot g BA Apepikhg Ady® tov Iohavdwkov youniov. v) T(J)-P(F) kot
T(J)-P(M): Awmotdvetar 0TL, OTAV KATOEG TEPLOYES, ot omoieg emnpedlovtot dueoa amd t0 NAO kot to El Nifio,
nmapovctalovv évroveg anoyés amd ) péon Beppoxpacio tov Iavovdpio, vwodeikvoouvv Eppeca OTL T0. TOPATEVE®
GLGTNUATO TOPOVGIAGONKAY 1oYVPE Kot Ba Tapapeivouy 1oyVPd Kot Tov exdpevo pnva. Télog, onueidveton 0Tt pe
TNV TOPOTAVEO OVIALGT) OTOKOAVTTOVTOL KOl TEPITTOGELS TNAEGVVIEDTG, £lte OeTIKA gite apvnTikd (see-saw), TOGO
670 7€010 TV OEPUOKPAGIOY OGO KOl GTO TEGIO TOV TECEDV. LTIG IGYVPOTEPES TNAEGUVIESEIS (VYNAOTL GUVTEAEGTEG
Kot 670 000 KEVTIPA), 1 TOPOTAVE TPOYVOGY UTOPEL VA YIVEL KOt Yol TIG SV0 TNAEGUVOESEUEVES TEPLOYES.



(086) ATMOSPHERIC PRESSURE — AIR TEMPERATURE RELATIONSHIPS

OVER THE NORTHERN HEMISPHERE DURING WINTER MONTHS.
EXAMINATION OF A POSSIBLE FORECAST

C. D. PAPADIMAS, A. BARTZOKAS

Laboratory of Meteorology, Department of Physics, University of loannina

ABSTRACT

In this work, relationships between atmospheric pressure and air temperature in winter are searched over the northern
hemisphere and furthermore it is attempted to forecast one parameter from the other. For this reason, mean monthly
sea level pressure and 1000hPa air temperature values at 563 grid points over the northern hemisphere are utilized
for the months January, February and March of the period 1949-2002. At first, by using Factor Analysis for every
month and for every parameter, the dimensionality of the data matrices is reduced. The 563 time series of pressure
are classified in 14-15 groups, which define areas of characteristic pressure variability during the 54 years of the
study period. In the same way, the 563 time series of temperature are also reduced to 21-22 groups. Then, Canonical
Correlation Analysis is applied on the time series of these groups (factor scores) for 5 couples of pressure-
temperature data. At first, the relationship between pressure and temperature is examined for January and then for the
couples P(J)-T(F), P(J)-T(M), T(J)-P(F), T(J)-P(M), in order to reveal possible connection between the two
parameters with a time lag of one and/or two months. The results show that the statistically significant (99%) couples
of canonical variates, W;-V;, are from 2 to 12 with correlation coefficients above 0.90. For every analysis, each W;
time series is correlated with all the time series of the initial data of the “predictor” parameter and each V; time series
with the corresponding time series of the “predictant” one. The correlation coefficients are plotted on maps and
isopleths are drawn in order to reveal the areas with the highest correlations. Thus, areas for which there is a monthly
and/ore bi-monthly forecasting possibility of one parameter from the other are detected.

The main results are the following: a) P(J)-T(J): Atmospheric pressure at the areas of the Islandic low, the Aleutian
low, central Europe and north America has an effect on temperature of neighbouring areas due to warm or cold
advection. b) P(J)-T(F) ko1 P(J)-T(M): The best temperature forecast (r > 0.80) can be achieved for some low latitude
areas in the Pacific Ocean, where the El Nifio influence is significant. Satisfactory correlation coefficients (r > 0.60)
are also found for some areas in northern Europe and NE America, which are affected by the Islandic low. ¢) T(J)-
P(F) xou T(J)-P(M): It is found out that when some areas which are influenced by NAO and El Nifio present extreme
temperature anomalies in January, they indicate, indirectly, that the above pressure systems were very strong in
January and they will keep being strong for the next months too. Finally, it is noted that with this analysis, the
teleconnection areas (either positive or negative, see-saw) are revealed for both fields of pressure and temperature. In
the strongest teleconnections (high coefficients in both centres), the above forecast can be valid for both
teleconnected areas.



(087) =YrkPIZH TQN TIMON TQN ATMOZ®AIPIKQN PYIION KATA TIZ

EPI'AXIMEY HMEPEX KAI TIX APTTEX XTHN IIEPIOXH TQN AOHNQN I'TA
ATA®OPETIKEX METEQPOAOI'TKEX XYNOHKEX

A. K. TTAZXAAIAOY, I1. A. KASSQOMENOE, B. A. KATSOYAHS

Epyaotiipio Metewporoyiog, Tunuo Qoo [lavemoriuio lwavvivwv, lodavviva

IIEPIAHYH
211 HEAETT OVTH EPELVAOVTAL 01 GYECELG HETAED LETEMPOAOYIKADV TOPAUETPOV KO GUYKEVIPOCEMV POT®V, KOODS Kot
ot oyéoelg HETaE) GUYKEVIPADCEMV OOPOPETIKOV pUTV og oTafurods g evpitepng mepoyns g Adnvag. Ou
otafpol Bpiokovtal TO60 G€ OGTIKEG OG0 KOl GE 0yPOTIKEG TEPLOYES, KAOMG Kol GE PeYOAEG 0OIKES apTnpiec, YeEYOvag
OV EMITPENEL TNV GVYKPIOT TOV CLYKEVIPMOEWDY TOV OLOVTOG GE TMEPLOYES LE OLOPOPETIKA EMMESU TPMTOYEVDV
pomwv. H perét avapépetor oto gpovikd ddotua petacd 1983-2000 kan yiveron og efdopadiaio Baon Eexwpiotd
Yo, TV «Ogppuny Kot Ty «yoypny» mepiodo.
Meta&d tov cvunepacudtov meptlappdvovror ko to €EMG XTI mepoy€g pe peydAn kivinon oynudtov ot
GUYKEVIPMDGEIS TOV TPOTOYEVOV pOmtev gpeaviovtotl Wiaitepa vynAés. Avtifeta, ol GLYKEVIPOGES TOV OLOVTOG
eppavifovrol daitepo YOUNAES, YEYOVOS IOV LOG OTOKOADTTEL TOV UNYOVIGUO KoTooTpogng Tov Oz amd NO. To
avTioTPOQO 1oYVEL OTIC TEPLOYEG ME KPR Kivon oynudtev. Eidwkdtepa, Yoo TOV YEWDVO TPOEKLYE OTL Ol
ovykevipmoelg tov CO, NO kot Oy gpooviouv Tic PEYOADTEPES TILEG TOVG KOTA TNV OLAPKELD TMV EPYOUCIUMV
NUepAV, eved ta cofPatokiplaka eppavifovron petopéves. H eikdva yuo 1o O5 givan aveotpappévn. Ot peyolotepeg
ovyKeVTpMGElG eppavifovtol to. capfatoxdplaka. To @awvopevo ovtd, tov copfatokdplokov, emaindevetor yio
OAOVG TOVG OTAOOVG Kot amd TV TAPOVSH HEAETN TPOKVATEL OTL, TOLVAGYIGTOV GTNV gVPVTEPN TTEPLOYN TG ABnvac,
opeiheTon xupilog oty erattopévn Kotaotpoen tov O; and NO ta cofpatoxdploka.
Katd v Oepiviy mepiodo 1 ewcdva yio tig ovykevipmoelg tov CO, NO kot Oy mapapévet idia. o 1o 6lov dpwmg
TPOKLTTEL OTL 0 ERdopadiaiog KHKAOS TV GUYKEVIPDCEDY TOL LeTafdAletar e TiG petewporoykés cuvOnkec. ‘Etot,
VM oTIG YOUNAES Beppokpacies (Kot axtivoforiec) ol cuykevipmoels Tov Kuplakdv givar peyolvtepeg and avtég
TV KaOnuepvav, woTdco oTig VYNALG Beprokpacies (kar axTvofoAieg) ot cvykevipmoelg Tov Kuplakav givon
HKpOTEPES Omd TG avtioToyes Tov Kodnuepwvav. ‘Etotl, npocsdiopiletor to petewporoykd katdei Evapéng g
QoToYNMKNS dadkaciog mapayoyns 6fovrog. Telkd, ot nuépeg g Oepvng  meprodov ywpiloviar oe dvo
KATNYOplES: TG MUEPES LE EVVOIKES LETEMPOAOYIKEG GUVONKES KOL TIG MUEPES LE LN EVVOIKEG LETEWPOAOYIKES
ouvOnkeg v v mapaymyn 6fovtoc. v Afnva gupavifovtor 92 nuépeg £TNCIMG HE EVVOIKEG LETEDMPOAOYIKEG
oLVONKEG.



(087) COMPARISON BETWEEN WEEKEND AND WEEKDAY AIR POLLUTANT

CONCENTRATIONS IN ATHENS, GREECE, FOR DIFFERENT METEOROLOGICAL
CONDITIONS

A. K. PASCHALIDOU, P. A. KASSOMENOS, B. D. KATSOULIS

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

ABSTRACT
The objective of the present study is to determine the relationship between meteorological parameters and
concentrations of pollutants, as well as the probable relationships between the concentrations of different pollutants
in several sites of the Greater Athens area. The inclusion of rural and urban areas in the studied sites allows the
comparison of the ozone concentration among regions with different levels of primary pollutants. The study refers to
the period between 1983 and 2000. Weekly pattern analysis was used in order to determine the weekly cycles in the
concentrations of both primary and secondary pollutants, separately for the “warm” and the “cold” period.
Some of the results are listed below. Maximum concentration of primary pollutants occurs in areas with heavy
traffic, as expected, whereas in such areas ozone concentration is low. The reverse is observed in areas with light
traffic. This is due to the destructive effect of NO on Os. Specifically, during the cold period, the concentration of
NO, CO and Oy is systematically lower during weekends compared to weekdays. On the other hand, O; displays an
increasing concentration during weekends compared to weekdays, on all sites. It follows from this study that this
“weekend effect” is due to decreased ozone destruction by NO during the weekends.
During the warm period, NO, CO and O, concentration patterns remain the same. However, meteorological changes
affect the weekly cycles of ozone peaks. At low temperatures or radiation levels, weekend ozone peak levels are
higher than weekday levels. In contrast, at high temperatures or radiation levels, weekend ozone peak levels are
lower than weekday levels. This is due to decreased ozone production, which is the result of lack of primary
pollutants during the weekends. This behaviour allows a clear definition of the meteorological threshold area in
terms of temperature and radiation. This leads to the discrete classification of days in two categories: those that are
fully favourable and those that are fully unfavourable to ozone production. In Athens favourable meteorology occurs
in 92 days per year.



(088) ON THE INFLUENCE OF THE MEDITERRANEAN CYCLONES OVER
SOME CLIMATE ELEMENTS IN BULGARIA

T. MARINOVA, L. BOCHEVA

National Institute of Meteorology and Hydrology — BAS, Sofia, Bulgaria

ABSTRACT
The cyclones originating over the Mediterranean strongly influence the weather and climate of the whole
Southeastern Europe and the Middle East. In recent years the activity of cyclogenesis is about two months shorter
and strongly diminished over the West Mediterranean and it is not typical one for the eastern part of the region. After
1990 the cyclogenesis over the Mediterranean is located mainly in its central parts. Owing to the changed circulation
conditions considerable changes of the regular paths of cyclones are observed. Most of Mediterranean cyclones pass
across the southernmost part of the Balkan Peninsula. So their influence on the weather in Turkey and Greece is the
most significant one. Mostly Bulgaria remains in the northern periphery of the cyclonic vortex and hence the
meteorological phenomena connected with the cyclone are less. More considerable changes in temperature, pressure
and especially in precipitation are observed when the cyclonic vortex moves directly across the Balkans and during
its moving northeastward across the Black Sea. In this case the greatest amounts of precipitation are measured in the
northeastern and eastern parts of Bulgaria. A trend toward increasing the precipitation quantities in the above
mentioned parts of the country is observed. In the same time, especially after 1993, for the other parts of Bulgaria the
relation between the precipitation sum and the number of Mediterranean cyclones is disturbed. Decrease of the
measured amounts of precipitation is not observed, but at present they do not depend on the number of cyclones
initiated over the region.
During the last decades after 1960 we observe not only increasing of the mean annual temperature but the extreme
temperatures as well. In the same time decreasing of the horizontal temperature gradient is observed by comparing
the deviations of the mean annual temperature from the norm (1961 — 1990) in the North and South Bulgaria.
The present work is carried out on the basis of data from 20 meteorological stations for the period 1960 — 2001.
Synoptic situations connected with the different paths of movement of Mediterranean cyclones are investigated after
1990.



(089) xQPOXPONIKH ANAAYZH TQN TIMQN THE ATMOZ®AIPIKHE
PYIIANZHE LTH OEZZAAONIKH

I. A. TETOYAIAS, T. MAKPOITANNHE, X. MITAAA®OYTHS

Touéas Metewpoloyiog kou Kliparoloyiog, Apiototéleio Havemaoriuio Osooolovikng

IIEPIAHYH

v mapovca epyacio YiVETOl TPOOTAOED Yl MO OOTIUNGT TNG TOWOTNTOG TOL OOTIKOD OTHOGOUPIKO
nepifdrrovtog g Oeocorovikng. T to €t 1992-2000 pehetdvior ot ypovikés UeTaPOAEG OTIS TWHEG TOV
atpoceopkdv pommv SO,, BS, NO,, O; kor CO. ITwo cvykekpipéva e€etalovtal o1 vrepPacels Tmv oplov Tmv
rkatevfuvinplov Tndv ™ Evponaikic Evoong kot tov kabopilopévav and edvicoig popeic opimv. Me avtd tov
TPOTO OMUIOVPYEITAL EVAG KATAAOYOS NUEPDV TOL UTOPEL VO YOPOKTNPIGTOOV MG «OVOUEVEIGH Yoo TNV TOAN A
TAEVPAG EMPAPVVONG OE ATUOCOULPIKOVS POTOVS, ALY Kot VoG KOTAAOYOG OTOv ot cLVONKEG TPOSOUOLILovY TV
Katdotoon oty omoio m emPdpuvon gival e G loT. XtV HEAETN TpooTifeTon M TOPOVOINGT TNG YWOPIKNG Kot
YPOVIKNG KOTOVOUNG TV VIEPPACEDV AVTMV Y10 TNV e£0Y®OYN TPAOTOV GUUTEPUCUATOV GYETIKA LE TIC GUVOTTIKES
ouvinkeg mov Ponbodv v emkpdmon g plag M g GAANG Kotdotoong. EmmAiéov pehetdron m dmoapén
TEPLOSIKOTNTOV GTIC YPOVOGELPES TOV TIUADY TOV OTHOCPAPIKOV POTOV TOL UTOPEL VO, GLVIEOVTOL LLE OVTIGTOLXES
petaporég otnv {on g TOANG.

(089) TEMPORAL AND SPATIAL VARIATIONS OF ATMOSPHERIC
POLLUTANTS LEVELS IN THESSALONIKI

I. A. TEGOULIAS, T. MAKROGIANNIS, C. BALAFOUTIS

Department of Meteorology and Climatology, Aristotelian University of Thessaloniki

ABSTRACT

In the present study an effort is taken for an assessment of quality of urban atmospheric environment in Thessaloniki.
The temporal changes in the levels of atmospheric pollutants SO,, BS, NO,, O; and CO for the years 1992-2000 are
studied. More specifically, the exceedances of guideline values proposed by the European Union and those proposed
by national authorities are examined. This way, a list of days that can be characterized as "unfavourable" for the city
regarding the atmospheric pollutants levels is created, but also a list where the conditions are most favourable for the
city. The spatial and temporal variations of these exceedances are also presented in order to reveal the initial
conclusions, related to the synoptic conditions that contribute to the predominance of one or other situation.
Moreover the existence of periodicities in time series of atmospheric pollutants levels, which can be connected to the
corresponding changes in the life of the city, is studied.



(090) 1 METABOAH THE ENI®ANEIAKHEZ @EPMOKPAZIAY LTON EAAHNIKO
XQPO KATA TH METABAXH AIIO TON AIIPIAIO £TO MAIO TOY 2003

Y. TZOYMAKH', N. TIAIIAMANQAHS?, E. TEATKAAIAHS!

'Kévipo Metewpoiroyicdrv Epapuoyiv- EA.T.A., Osooaloviky, EMddo
Holvteyvikiy Zyois, A.I1.6O., Ocooaloviky, EAldda

IIEPIAHYH

E&etaleton n andtoun petaforn g empavelonkng Oeppokpoocios katd to dipnvo Anpiiiov - Moiov 2003 pe Bdaon
TIG UETPNOELS HETEMPOAOYIKMV GTAOUMV TOL KOTAVELOVTOL G OAOKANPO TOV eAAnvikd ywpo. Evromilovror to
OTOAVTO KOL UNVIaio, EAGYLOTO KOl PHEYIGTO TNG TEPLOSOV KOl CLYKPIVOVTOL HE TIG OVTIGTOEG KAMUUTOAOYIKEG TIUES
0V K@Oe petewporoykod otafuov. H amodtoun petdfoon amd Tig wwaitepa yoyxpés nuépeg Tov Ampidiov ortig
wuitepa Oeppéc tov Maiov tekpnpudvetar Paoet Tov avticToryov pvluod Béppavons, n YOPKN KOTOVOUY TOV
omoiov MMAMVEL TN S10POPOTOINGT] TOL AT TNV NAEWPHOTIKN OTN VNOIWTIKY Xdpo. TéLog, diepevvdtar 1 duvaTodHT T
KOTOY®PNONG TOV KOPIKOY GUVONKOV TOV GUYKEKPILEVOV UNVAV O OKPUIOV QOIVOLEVAV.

(090) VARIATION OF SURFACE TEMPERATURE IN GREECE ON THE
TRANSITION FROM APRIL TO MAY OF 2003

S. TZOUMAKI', N. PAPAMANOLIS?, E. TSAGALIDIS'

'Meteorological Applications Center - EL.G.A., Thessaloniki, Greece
’Technical Faculty, Aristotelian University of Thessaloniki, Thessaloniki, Greece

ABSTRACT

The rapid surface temperature variability during the period April - May 2003 is examined, based on the
measurements of meteorological stations distributed to the whole greek area. The absolute and monthly minima and
maxima of this period are found and compared with the corresponding climatological values of each meteorological
station. The rapid transition from the particularly cool days of April to the particularly warm days of May is
documented by the corresponded heating rate, the spatial distribution of which declares its differentiation from
continental to maritime. Finally, the possibility of registering the weather conditions of the particular months as
extreme phenomena is investigated.



(091) =YMBOAH LTH MEAETH TOY PAAIOKAIMATOX ETH IIEPIOXH
OEZZAAONIKHE

O. XATZHAAEKOY, A. APSENH — ITAAAHMHTPIOY

Touéag Metewpoloyiag kou Kiyozoloyiog, Apiototéleio Havemotiuio Osocoiovikng

IIEPIAHYH

Xmv epyacio avty yivetow o mpoomdfeln  UEAETNG TOL  padloKAipatog otn  meployn BOeccalovikng.
Xpnoonomdnkav to dedopéva TV padlofoANcE®V TOV HETEMPOAOYIKOD oTabpol tov agpodpopiov ‘Maxedovia’
vy éva étog (to 2000), mov mpaypatomomdnkay kadnuepwvé otig 11:00 UTC. EAebnoav vroéyn eriong xon ot
apatnpPnoelg s Oepvng meptddov (Mdato — Zentéufpio) mov yvotav o akopn eopd v nuépa, otig 05:00 UTC.
Ta dedopéva avtd anetélecav Eva cuvoro 490 emituynpévav padtofoincemy. Amd Tig TIHEG TG BEpUOKPAGIOG, TOV
onueiov dpdcoov KoL TNG OXETIKNG VYpaciag vroroyiotnke 1 SwwbraotikdTnTa (avé S0m) ya kébe pépa, ywplotd,
kabng emiong n EnpN ka1 M VYPN CLVIGTOGCH AVTHG. ZYESAOTNKE £TGL TO TPOPIA TNG ATUOCPALPAG TNG TEPLOXNG
KaOOG Kot T0 LOVTELD, TOL OLTO AVTITPOCOTEVEL. Y TOAOYIGTIKAV Ol LEGEG KOL 01 AIKPES TLUES TNG O10OANGTIKOTNTOG
v KaBe Vyog, avé emoyn kol tpoodiopiotnke N Pabuida petafoing g dbiactikdtTTag pe o Vyog. EEdAlov
EVTOTOTNKOAV KOl Ol TEPITTOGELG UNOEVIOHOD TOL padloopilovta. TVUEPUCHOTIKGE ovagépeTal OTL, | OecoaAOViKN
aviKel 6Tov padlokMpoTikd tHmo I tov TapdkTiov Teploydv Tov HECOV YEOYPAPIK®OV TAATOV. [ TIC dKkpeg TIHES
™m¢ SwbrhooTikOTNTOG dOONKAY EpUNVEIEC GYETIKG HE TO YPOVO TOV OVTEG onpeldnkov. Ocov agopd o©To
TPOTEWVOLEVO LOVTELD PpéOnice 6Tt anTod £XEL pikpn S10popd and To ¥pNSLHomotovpevo poviélo tov ICAO ko téhog,
éywve mpoomdfeln epunvelag tov mepmtdoemv VIepddOiaons kot pndeviopov tov  padioopilovia, mTov
SwmeTonkay.

(091) CONTRIBUTION TO THE STUDY OF RADIO- CLIMATE OVER
THESSALONIKI AREA

O. CHATZIALEKOU, A. ARSENI- PAPADIMITRIOU

Department of Meteorology and Climatology, Aristotelian University of Thessaloniki

ABSTRACT

In the present paper an effort is made to study the radio- climate of Thessaliniki. One year’s (2000) radiosonde data
from the meteorological station in ‘Makedonia” airport were used. The radiosondes are carried out daily at 11:00
UTC. From May till September one more radiosonde was held daily, at 05:00 UTC. The successful radiosondes of
the year were 490. Using the data of temperature, dew point and relative humidity, the refractivity (50m) for each
day was determined, as well as, their ‘dry’ and ‘wet’ components. The profile of the atmosphere in this region was
planned and a model that describes this profile is proposed. The mean and the extreme values of the refractivity were
calculated for every height per season and the vertical gradient of refractivity was determined. Cases of
superrefraction and nullification of radiohorizon were detected. Results indicate that Thessaloniki is classified in
radioclimatic type I in which the coastal regions of the mean latitudes belong. The extreme values of refractivity
were interpreted in reference to the time that these values were appeared. The proposed model is found to be a little
different than the ICAO model used in several applications. Finally, an attempt to interpret the appearance of
superrefraction and nullification of the radiohorizon was made.



(092) THE EFFECT OF CLASSIFICATION OF CIRCULATION PATTERNS ON
THE ACCURACY OF STATISTICAL DOWNSCALING

R. HUTH

Institute of Atmospheric Physics, Prague, Czech Republic

ABSTRACT

A statistical downscaling of daily mean temperature is performed for a network of more than 80 stations throughout
Europe in the timespan of 1958-1994. As predictors, 500 hPa geopotential heights and 850 hPa temperature are
employed; the method used is the multiple linear regression of gridded values. This combination of predictors and
method yield most accurate outputs (i.e., least differing from observed values) in terms of any commonly used error
measure. This contribution examines whether and to what extent the classification of atmospheric circulation patterns
can improve the accuracy of specification. The idea is that the data are stratified by an objective classification of
circulation patterns, and the downscaling model (i.e., the linear regression equation) is built in each class separately.
As a method of classification, the principal component analysis in T-mode is used. Various classifications are
constructed and examined, and the optimum number of classes is sought. The study is conducted in the cross-
validation framework, which allows an unbiased estimate of the accuracy.



(093) ATMOSPHERIC CIRCULATION TYPES CONNECTED WITH FLOOD
EVENTS IN THE CZECH REPUBLIC

R. HUTH', J. BUCHTELE?

Institute of Atmospheric Physics, Prague, Czech Republic
’Institute of Hydromechanics, Prague, Czech Republic

ABSTRACT

The relationship is examined between the occurrence of flood events and atmospheric circulation types. The analysis
is carried out for more than ten river basins in the Czech Republic differing in their area, position and orientation
relative to the atmospheric flow. Analyzed are half-year and higher culmination flows for the period starting from
1946. Atmospheric circulation is characterized by the types from two subjective catalogues used in central Europe
(Bradka and Hess-Brezowsky), and by the types obtained by objective classification procedures, viz. the principal
component analysis in T-mode and the k-means method of a non-hierarchical cluster analysis. We discuss which of
the catalogues of synoptic situations is most appropriate to describe the links between the atmospheric circulation
and floods. Situations conducive to floods, i.e., those whose occurrence probability at floods is higher than their
unconditional probability, are mainly noted by a central cyclone, frontal zone exit, and west and northwest cyclonic
situations. The situations conducive to floods differ between individual basins, mainly in dependence on their
position.



(094) XAPAKTHPIZTIKA TON KATAITTAQN LTHN IIEPIOXH THX
OEZZAAONIKHE

M. ZI0YTAE!, A. APSENH-TIAIIAAHMHTPIOY?, I1. [TENNAST?

'EATA-Kévipo Metewpoloyikav Epapuoydv, acpodpouo MAKEAONIA, Osooaltovikn
2 ’ s ’ , , ’
Touéag Metewpoioyiag kou Kiyozoloyiog, Apiototéleio Havemotiuio Osoooiovikng

IIEPIAHYH

H evpOtepn mepoynq g Oeooarovikng TANTIETOL cuyve amd Katoryideg 1WO1iTEPA KOTA TIS OMOYEVUOTIVEG KoL
Bpadwvég dpeg ot ddpkela Tov kKaAokaplod. Malota dev eivarl aovvOIoTES KOl TEPIMTDOCELS GPOIPDY KATOY OOV
oV oLVOdEHoVTaL OO EVIOVES BPOYOTTOCELS, 1GYLPOVS OVELOVG, YOAALOTTMOCELS KOl TANUUOPES, TPOKOADVTOC
exTETOUEVEG CNUEC Ko 6oPapd TPOsOPIVE TPOPBANLLOTA GTV OIKOVOUKT Kot Kovmvikn {1 g TOANG.

X perétn oavth e€etalovrol Ta yOPOKTNPOTIKG TV KoTolyidwv mov £mAnéav TV €upvTeEPT TEPLOYN NG
®eocalovikng v mepiodo g e&oetiag 1997-2002 ot Sdpkelo g Oepung emoyng tov €rovg (Ampiiio-
Zentéuppro), OTmMG KOTOypAPNKAY LE TO LETEMPOAOYIKO pavtdp Tov agpodpopiov MAKEAONIA g Ogooarovikng.
E&etaleton  ovyvomTo ELOAVIONG TOV KOTOLYIO®V, 1 WVICio. KOTOVOLT TOVG, KOl 1 KOTOVOUN TG OpacTnploTNToG
oT1 SIIPKELD TOV EIKOCLTETPAMPOV. MeretdvTon emiong e yp1on SESOUEVOV TOV HETEMPOLOYIKOV pavTdp, dtbpopa
YOPOKTNPLOTIKA TOV KLTTAPOV KoToyidwv, Omwe, 1 dtdpketo (NG Tovg, To VYOG KOPLENG KO 1 OVOKAAGTIKOTN T,
KaBmg, kot 1 devbovvon Kot TayvTNTA KIvioNg TouS.

(094) THUNDERSTORM CHARACTERISTICS IN THE AREA OF THESSALONIKI

M. SIOUTAS', A. ARSENI-PAPADIMITRIOU?, P. PENNAS®

'ELGA-Meteorological Applications Center, airport MACEDONIA, Thessaloniki
’Department of Meteorology and Climatology, Aristotelian University of Thessaloniki

ABSTRACT

The extended area of Thessaloniki is frequently affected by thunderstorms, particularly in the afternoon and evening
hours during the summertime. It is not also uncommon and cases of severe thunderstorms accompanied by intense
rain, strong winds, hailfalls and floods, resulting to extended damages and serious temporary problems in the
economic and social life of the town.

In this study, characteristics of thunderstorms affected the extended area of Thessaloniki in the six-year period 1997-
2002 during the warm season (April to September), as have been recorded by the meteorological radar of the
MACEDONIA airport of Thessaloniki are investigated. The frequency and monthly distribution of thunderstorms
and their time distribution during the twenty-four hours, are examined. There also have been studied by using
meteorological radar data, various characteristics of thunderstorm cells, including lifetime, cloud top height and
reflectivity as well as direction and speed of thunderstorm movement.



(095) AIAXPONIKH METABOAH THE MMOIOTHTAE TOY AEPA IE ALTIKH,
BIOMHXANIKH KAI ATPOTIKH EPIOXH STON EAAAAIKO XQPO

A.T. TPIANTA®YAAOY', A. I'. [IAAIATEOS?

"Epyactipio Atuoopeapixiic Pomavene ke Hepifailovric Pvoiric, Tuiua Iewteyvoloyias ko
LHepifaliovrog, Teyvoloyio Exmaidevtino Topoua Avtikng Moxedoviog
’Epyactipio Ymoloyiotikdv Mabyuatikdv, leviké Turiue MoOnuozikdy, Teyvoloyixd Exmoidevtind
Topoua Iepoud,

IIEPIAHYH

Zromdg g epyociog avtnig ivar n pedétn g €EEMENG TG TOWOTNTOS TOV 0€Pa, OF EMAEYUEVES TEPLOXES TOL
EALOOIKOD YDPOL LE GUYKEKPLUEVA YOPOKTNPIOTIKA OIKOVOUIKNG Opactnpiotntog. Emiéyovior dvo meployxés pe
ONUOVTIKY Blopnyoviky dpoaoctnpotnta, pio Tumiky) emPopnuév) aoTIK) TePoyn, Kol pio aypotikn mepoyn. H
e€etalopevn meplodog kaivmtel v mevtoetio 1996-2000. Qg Propnyovikés meploxes eMALYOVTOL 1| TEPLOXN TNG
Aekavng g IMtolepoidag ko n meproyn ™G MeyaAdmoing, O6mov Aertovpyolv atponiextpikoi otafpoi ko
AMyviopouyeia. Q¢ actikh mepoyn emALyeTol ovth TG OecoaAOVIKNG Kot EO1KATEPO TO EUTOPIKO KOl SLOKNTIKO
KEVTPO TG TOANG. TENOG, G aypOTIKT TEPLOYN EMAEYETAL OLTH TG AMAPTOL, OOV AgrTovpYEl 6TAOUOC GTO TANiGLL
TPOYPAULATOS TOPAKOAOVONONG TNG S10IGVVOPLOKTG LETAPOPAG TNG OTHOGPUPIKNS pUTAVONG. ATO Ta dedopéva TV
GUYKEVIPDGEDV TOV POT®V TNG Tpoavapepbeicas mteptddov vroroyileton o deiktng TodtnTog Tov aépa, eEetaleTon
N TAoM MOV TOPOLOLALEL Kol EMYEIPEITAL GUYKPITIKY OMOTIUNGN TNG TOWOTNTAG TOL OGP TOV TEPOYMV OVTMOV.
Hapovoidlovtor Téhog ta enimeda cuykevipdoemv 6Lovtog and petpnoelg ot Oeooarovikn, AOMva, Koldvn ko
AMopTO KoL S1EPELVATOL 1| CLYKPITIKN UETAPOAN KOL 1) TAON TOV GLYKEKPIUEVOL POTOV OTIG TPoavopepdeiceg
nEePLOYES.

(095) TEMPORAL VARIATION OF AIR QUALITY IN URBAN, INDUSTRIAL AND
RURAL AREAS IN GREECE

A. G. TRIANTAFYLLOU', A. G. PALIATSOS>

! Laboratory of Atmospheric Pollution and Environmental Physics, Technological Education Institute of
West Macedonia
? Laboratory of Computational Mathematics, General Department of Mathematics, Technological
Education Institute of Piraeus

ABSTRACT

The temporal variation of air quality in four selected areas of Greece is investigated: Two areas with significant
industrial activity, one typically polluted urban area and a rural one. The air pollution data used refer to five-year
period and specifically to the period of 1996 — 2000. The well-established and known environmental index, the Air
Quality Index (AQI), is calculated and its tendency is investigated. A comparative assessment of air quality in these
areas is also attempted. The analysis leads to useful information concerning possible health impacts, as these are
determined by the calculated air quality index. Furthermore, the surface ozone concentrations in four different cities
(Thessaloniki, Athens, Kozani, Aliartos) are presented, and an attempt is made for a first general study of surface
ozone temporal variation and tendency in these areas.
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IIEPIAHYH

Ieprypapetar n avamtuén evog on-line GLOTANATOG TAPAKOAOVONGNG TNG TOWOTNTOG TOV OEPO TNG TEPLPEPELOG
Avtikig Mokedoviag kot Sudyvong ™G mePPOAAOVIIKAG TANpogopiag pHES®m Tov  dradiktoov. Kotdiinio
oxedlacpévn 1otocerida divel atnv 006vn cuykevipdoeig PM10, PM2.5, dio&eidiov tov Ogiov, o&ediov tov aldtov,
olovtog, povo&ediov tov dvBpaxa, Beppoxpacios, vypaciag, nAlaknig aktvoforiog, dievbuvong kot TayHTNTUS TOV
avépov, o¢ péoeg wpaieg Tiés, mov avovemvovtal kabe dpa. Tavtdypova yiveral amAoVGTELGT TG TOPEXOUEVNG
TANPOPOPIOG, LE TOV VTOAOYIGUO EVOG SEIKTN TOOTNTOG TOV AP, TOL diveTal 6TV 000VN e KOATAAANAT YPOUOTIKY
Khipoxa. H 006vn mopoanéunerl o mivakeg mov 6ivouv To Opla modTNTOG TS EVPOTAIKNG évmong Yo kKabe aépto
pOTo TOL peTpETal. Ao Ta. dedopéva Beppokpaciog Kot vypaoiag vrohoyiletan emiong o deiktng dvopopiog Kot
OTOTUTTAOVETAL TEPLYPUPIKA Le Bdon dedopéva amd ) PifAoypapic. O oyedlacpodg KAADTTEL TIG TPMTEVOVGES TMV
vopmv g Avtikiic Makedoviac. H dtevbuvon g totooeridag givan http://airlab.teikoz.gr.

(096) DESIGN OF A WEB-BASED INFORMATION SYSTEM FOR AMBIENT AIR
QUALITY DATA IN WEST MACEDONIA, GREECE

A. G. TRIANTAFYLLOU, V. EVAGELOPOULOS, E. S. KIROS, C. DIAMANTOPOULOS

Laboratory of Air Pollution and Environmental Physics, Department of Geotechnology and
Environmental Engineering, Technological Education Institute of West Macedonia

ABSTRACT

The development of a web-based information dissemination system in West Macedonia, Greece is described. The
system has been developed for online giving the concentrations of PM10, PM2.5, SO,, NOx, O3, CO, as well as
meteorological data (temperature, humidity, solar radiation, Wind speed and direction). The European air quality
limited values for each measured pollutant are also given. Simultaneously the Air Quality Index (AQI) is calculated
and displays on an air quality scale with colors for various categories. Based on the temperature and humidity values
the discomfort index is also calculated and is displayed descriptively. There are four cities, the capitals of prefectures
of West Macedonia, with five locations covered by the designed website. The address of the designed website is
http://airlab.teikoz.gr. The above system of assessing the status of air quality has developed and designed in a format
understandable to the public and managers, and helps people to understand levels of air quality.
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IIEPIAHYH

2ta mioiow tov Evpomaikod Ilpoypdupatog STACCATO, mpaypotomomOnkoy CLVIOVIGUEVEG UETPNOES TNG
KaTakdpLENG Kotovoung Tov 6lovtog pe ocvotnua Lidar kor olovrtoPolricels, kabmdg Kol HETPGELS KOGUIK®OV
padioicotonmv kar 6lovtog empaveiag, otn Osooarovikn (23° A, 40.5°B) kot 610 YEITOVIKO pn 0oTikd 6Tofud Tov
Agfadiov oe oyetikd vynAdtepo vyopetpo (800 p. p.c.0.) peta&O Maptiov 2000 ko Defpovapiov 2002. Ou
LETPNOELG aTES PacioTnay 68 TPOYVOCTIKEG 0MIGO0TPOYieS 3-O100TAGEMY, UE GTOXO VO KATAYPOPOLV GNUAVTIKOS
aplOUdg TEPITTMOEDV HETAPOPAS GTPUTOCPALPIKOD 0Epa. TPOG TNV Tpomdoeaipa. 6tov EAladicd yopo (STT). H
avaivon TV SESOUEVOV TOV HETPNOEMY GE GUVOVAGHO UE TNV XPNON TPIGOAGTOTMV 0TLGO0TPOYLDVY, SOPVPOPIKMV
dedopévav, Kot KOTaKOPLO®V SOTOUMY TOL SLVOUIKOL OTPOPIAGHOD, TNG GYETIKNG VYpacing Kot Tov 0fovtoc,
divovv 11 duvatdT TOV YOPOKTNPIGHOD Kol TEpypapng mepmtdcemy STT ndve omd v Notioavotolikn
Meooyeto. H pehétn tov Sed0Uévev TV HETPHCEDY KOTA TNV ddpKELn TOV Tpoyplpupatog deiyvet enidpacn STT oe
TOMES TEPIMTAOCELS, 1| TAgOYNPlo TV onoiwv akolovBel pio yopoKTNPIOTIK SWOPOUT TV GTPATOCOULPIKAOV
aéplov palov mov mpoceyyilovv T Oeccarovikn amd T Bopeion Odlacoo og eninedo TG HEONS TPOTOSPAUPOC,
eV povo pia mepintwon detyvel S1eiodVoT GTPATOGEAIPIKOD AEPO LEYPL TNV ETPAVELL TOV ESAPOVG.

(097) OBSERVATIONS OF STRATOSPHERE-TO-TROPOSPHERE TRANSPORT
EVENTS IN GREECE DURING THE EU-PROJECT STACCATO

P. ZaNiS', E. GALANI?, E. GERASOPOULOS?, C. ZEREFOS®, D. BALIS®, A. PAPAYANNIS®,
K. PAPASTEFANOU®

'Research Centre for Atmospheric Physics and Climatology, Academy of Athens
’Laboratory of Atmospheric Physics, Aristotle University of Thessaloniki
INuclear Physics Department, Aristotle University of Thessaloniki

‘Laboratory of Climatology and Atmospheric Environment, University of Athens

’National Technical University of Athens

ABSTRACT

Within the framework of the EU-project STACCATO coordinated measurements, based on forecast 3-D trajectories,
were carried out from March 2000 to February 2002, at Thessaloniki (23° E, 40.5° N), Greece, and at the nearby
elevated rural station Livadi (800 m asl), including ozone profile measurements with lidar and ozonesoundes, surface
ozone and measurements of the cosmogenic radionuclide ‘Be in order to cover a substantial amount of Stratosphere-
to-Troposphere Transport (STT) events. Data analysis, combining the observations with the use of air mass 3-D back
trajectories, vertical cross sections of potential vorticity, relative humidity and ozone, and satellite data give the
opportunity to characterize STTs over the Southeastern Mediterranean region. The data obtained during the project
duration indicated in several occasions, influence of STTs, the majority of which reveal a common pathway of the
stratospheric air masses that reach Thessaloniki at middle tropospheric levels on their way from the North Sea
whereas only one case indicates a down to the surface STT.
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IIEPIAHYH

H ovpfory g pelétng tov otabepdv tcotonov (Sevtepiov (D), kar 0) otovg topsic g vdpodoyiag,
petewporoyiog kot kipatoroyiog eivor mAéov debvag avayvopiopévn. ‘Exet amoderyfel 611 o1 ympoypovikég
LETAPOAEG TNG 1GOTOMIKNG GLUGTACEMS TOL VETOV OPEIAOVTOL GTNV 1GOTOTIKY KAUGUAT®MGT, 1 omoio AapPaverl xdpo
Kot TV €EATIIOT TOV VO0TOC TOV HOANGOOV KOl KOTA TNV GOUTOKV®GT TV vopatudv. Eival eniong texunpiopévo
OTL 1 LOOTOTIKY GVOTAGT TOL VETOL GE Wil GLUYKEKPIUEVT TEPLoyn, kabopiletar kupimg amd diepyacieg guphTepng
KAipokog, Ome 1 TPOoYLd Kot T 16Topkd PPoydTTmoNg TV aepimv paldv.

H TepIekTIOTTA TOL VETOD GTA GUYKEKPIUEVD oTadEPE 160TOTA EKPPALETaL 6 Hovadeg 8D kat §'%0. Ot Tpég avtég
ovoystiCovtat. Teviké akolovBovv 1 oyéon 3D = 8 80 + d (s&icwon Metewpikig Evbeiag). H mapdpetpog d
KaAgiton «mAgdvoopa devutepiovy, e€optdtar o, petal&d GAA@V, Kou omd TV wEPLoyn: otnv Avatolkn Mecdyesio
Aappaver v rpn 22 %o, ot Avtik Mecdyeo 13.7 %o, eved M moykodopog péon tiun g etvor d = 10 %o. Ztnv
gpyacio avTn TAPOVCLALETUL 1| YWOPOYPOVIKY| JEPEVVNOT] TOV 1GOTOTIKOD TEPLEXOUEVOL TOV VETOV GTOV EAANVIKG
YDPO, XPNOYOTOUDVTOS dEdOUEVO TOL 0010 GLUVEAEYNGAV GLGTNHATIKG el Tpia £t (ZemtépPprog 2001 — Adyovotog
2003). Eniong ovykpivovtor to amoteAECUOTA VTS TNG YPOVOGELPES e TOAALOTEPO OTMOTELEGLLATA TTOV KAADTTOVV
v mepiodo 1960 — 1991, dote vo damiotwbel, av €xel VIAPEEL GTOTIGTIKOG ONUOVTIKY S10pOPOTOINCT NG
TMEPLEKTIKOTNTAG TOV VETOV o¢ otafepd 1oo6toma. TelMkdg emyyelpeiton 1 epunveion TG 1GOTOMIKNG VIOYPAPNS
GUYKEKPIUEVOV ETEICOOIMV PPoynG LECH TG LEAETNG TMV TPOYLDV TV aePimV Haldv.

(098) SPATIAL AND TEMPORAL DISTRIBUTION OF STABLE ISOTOPES IN
RAINFALL OVER GREECE

A. A. ARGIRIOU', S. P. LYKOUDIS®

JPhysics Department, University of Patras
*Institute for Environmental Research & Sustainable Development, National Observatory of Athens

ABSTRACT

The importance of deuterium (D) and '®O in hydrological, meteorological, and climatological applications is well
known. It has been shown that spatial and temporal variations in the isotopic composition of precipitation are due to
isotopic fractionation occurring during the evaporation of seawater and condensation during the advection of water
vapor. Also it has been demonstrated that the isotopic composition of local precipitation is primarily controlled by
regional-scale processes, like the trajectories of the water vapor transport over the continents and the average rainout
history of the air masses giving precipitation at a particular place. The isotopic composition of D and '*0 in water is
expressed in units of 3D and 5'%0 respectively. These values of precipitation follow, in general, the relationship 8D =
8 8'%0 + d. This is the Meteoric Line equation. The parameter d, termed “deuterium excess parameter”, depends,
among others, on the location: in Eastern Mediterranean d = 22 %o, in the Western Mediterranean d = 13.7 %o and its
worldwide average equals 10%o. The aim of the present paper is to study the spatial and temporal distribution of
stable isotopes in rainfall over the Hellenic area. The data used resulted from a three-year systematic measurement
campaign (September 2001 — August 2003). This data is also compared with data covering the period 1960 — 1991 in
order to investigate the existence of a statistically significant variation over time. Finally, an interpretation of the
isotopic signatures of selected rainfall events using back-trajectory modeling is attempted.
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IIEPIAHYH

XV gpyacio avt) mopovctalovTol To OmOTEAEGHATA EVOS EPEVLVITIKOD £PYOV TTOV APOPOVGE TNV TOGOTIKOTOINON
Iodiovyov Apyvpov, kabmg Kot T dlepedvnomn TG EMIOPUCTG TOV GTO OIKOGLGTNHOTO TOV TEPLOYDY EPUPLOYNG TOV
EBvikod IIpoypappatog Xoralikng Ipootaciog. Ov empépovg €pguveg apopodoay To. €36, To QUTE Kol TN
QLGLOAOYIO. TOVG, TO ATHOCPAIPIKO KOTOKPNUVIGHATO, TOVG VIPOPBLOVG opyavicpovg, to (dha Kot tov dvOpwmo.
Eniong, efetdomke n enidpaon g Gpdevong kol opyavikng ovoiag otnv ékmivon tov Agl. Ta amoteAéopata
£detEav o0t 0 Agl mov ypnoono|dnke g VAKO GTOpAS oTNV TPOmOmoinon Kupol, dev emPAPLVE e TOCOTNTESG
Ag T OIKOGUGTHLLOTO TV TEPLOYDV HEAETNG. MOVO GE £pyacTNPLOKEG GUVONKES TOPOTNPNONKOY KATOLES OPVNTIKES
emdpAcELS o€ optopéva evaicOnta frocvothuara.

(099) DETERMINATION AND IMPACT OF SILVER IODIDE ON TERRESTRIAL

AND AQUATIC ECOSYSTEMS OF AREAS WHERE CLOUD SEEDING HAS BEEN
APPLIED

M. CHRISTODOULOU', S. TSIOURIS?, I. PAPADOYANNIS®, F. ARAVANOPOULOS®, I. VLEMMAS?, D.
MOURELATOS®, S. MOURELATOS’, H. — I. CONSTANTINIDOU®
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ABSTRACT
This work presents the results of a research project concerning the quantitative determination of Silver Iodide and its
impact to the ecosystems, where the National Hail Suppression Program was applied. Effects on soils, plants,
atmospheric precipitation, aquatic organisms, animals and man were investigated. The impact of the irrigation and
the organic matter to Agl leaching was also examined. The results indicated that Agl, used as seeding substance on
weather modification, did not enrich the ecosystems with Ag. Only in a few sensitive biological systems under
laboratory conditions, some negative effects were observed.
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MEPIAHYH
To 1992 suvavtnOnkav kot cupemvnoay 6to Pio meptocdtepa and 180 kpdtn, va Koo mTpodypappe Spaons yio T
TPOoTacio. TOV KAMUOTOG Kot Tov TEPPAAAOVTOG 0Ta TANIGLO oG aelpOpov avartuéng. ‘Etot, dnpovpyndnke éva
d1ebvég mhaiocto petd ™ Awdokeyn (AGENDA 21, Ilpdowvn Biprog, Habitat II Agenda, Urban Agenda) péco oto
omoio cvvtovilovtol dpdacels pe Kowd yapaKTnPoTkd TV ovartuélokn AOYIK) TG aewpopov avantuéng. TToArég
amd TS AWoelg Twv mpofAnudtov mov cuinmdnkav oty AGENDA 21 agopodv dpdoelg oe tomikd eminedo. [V
avTo T0 AOYO Bempeitan TOAH GNUAVTIKOS 0 POLOG TNG TOTIKNG CLTOSIOIKTGNG Y10 TNV TPAYHOTOTOINOT| TOV CKOTMV
™™g AGENDA 21.
H mapaywyn evépyelog kot n xpnon g evBOVETOL Kot To HEYOADTEPO UEPOC Yo TV oAAayR TOL KAipatoc. ‘Etol n
EVEPYELOKT] TOMTIKY| YIVETOL ONUOVTIKOS TOPEYOVTaS Yo TNV TPOcTasio ToV mepdriovtog. Me Bdorn v agipdpo
avantuén Ba mpémel 1 moMTIK oVt Vo el Oyt LOVO OIKOVOUIKOUG OAAG Kol OLKOAOYIKOKOV@VIKOUS otdyovs. H
aeWpOPog avamtuén anattel ot otoyobesia g dpdoels «amd To Katw», otoryeio 1o omoio divelt otnv TA onpoavtkd
POLO OTNV EVEPYELNKN TOALTIKY] 0OV €ival MO KOVTO OTA TOTIKG TPOPANUATE Kot UTOPEl VO GUVTOVIGEL OVTEG TIC
dpaoes.
Xy mapovoo epyocio Bo yivel i GOVTOUN TEPLYPOQPT OTOLEI®V TNG EVEPYEIOKNG OIKOVOUIOG-TOMTIKNAG NG
Nvpepupépyne-T'eppaviog, pag toAng 500.000 katoikmv pe Kotovdiwmon g Taéng tov 13,5 exat. MWh emoimng. O
KOp1og Eovag yapa&ng TG TOMTIKNG AVOTTOGOETAL 0TA TAAIGLO TG aElpopov avamtuéng g LOCAL AGENDA 21.
O MI0og OTMOPACLIOE TI GLULETOYN TOL KOl SEGUEVTNKE OTO TAAIGLOL OVTA Y10 TN UEIDOT TOV EKTOUTMV J10EE1610V
Tov GvOpaka. Kabe ypdvo yivetor 1 otoyobecio yio To VEO £T0G Ko O ATOAOYIGLOG Y10 TO TPOTYOVUEVO LE EKOETELG
OTIC omoieG OLUTEPAOUPAVOVTOL LEAETEG KOTOVAA®MONG, TOPAYWYNS, ovykowvaviag, ekmounmdv CO2, v
«oLVNOELDOVY) TOV KOTOIK®V.
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ABSTRACT
In 1992 more than 180 states met in Rio and agreed on a common action plan for the protection of climate and the
environment within the views of sustainable growth. Thus, after the Conference an international framework was
created (AGENDA 21, Green Bible, Habitat II, Agenda, Urban Agenda) within which actions, having as common
characteristic the developmental model of sustainable growth, are coordinated. Many of the solutions discussed in
AGENDA 21 concern actions at a local level. Therefore the role of local authorities is considered very important for
the realization of aims of AGENDA 21.
Energy production and its use are considered responsible for the largest part of climate change. Consequently, energy
policy becomes an important factor for the protection of the environment. According to the principles of sustainable
growth this policy should have not only economic but also socio-ecological aims. Sustainable growth requires
actions "from beneath", an element giving local authorities an important role in energy policy making since they are
closer to local problems and able to coordinate those actions.
In this work we will present a short description of the energy economy and policy of Nuremberg-Germany, a city of
500.000 inhabitants with an energy consumption of around 13,5 millions MWh annually. The main axis of laying out
the policy is developed within the framework of sustainable growth of LOCAL AGENDA 21. The municipality
decided to participate and committed itself 'to the reduction of CO, emissions. Every year the targets for the
following year are set, and the achievements of the previous year reviewed with reports on consumption, production,
transport, CO, emissions, as well as studies on the citizens’ habits.
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IIEPIAHYH

emeEepy0oio, TOVG MOTE VoL SlocpoMoTel VYN cLoYETIoN pE TIg emiyeleg petphoeg (R*= 0,95-0,99).

Axoro0Bwg, eEetdleton n cvpmepipopd Tov deiktn Avogopiag (DI), otig 6éoeic: Ehevoiva, Aonpomupyog, [apario
Aompondpyov, katd tnv dtdpkela tov eT@v 1998-1999. Ta dedopéva Tov ¥pNGIUOTOHOTNKAY, APOPOLV MPLUIES TIUES

g Beppoxpaciog kot g vYpaciog Tov aépa, Kadng Kol TV GVYKEVIPOGE®V Tov 6Lovtog (O3).
Ta cuUTEPAGUOTO TOV GLVOALKE TPOEKLY AV cuvoyilovTal ®g akoAoVOmS:

1.

2.

Epedavion tipmv Beppokpociog, peyalotepec £og kat 5 °C and tig vdloureg meployéc tov Agkavonediov pe tnv

EUPAVIOT) TOV VYNAOTEPWOV TILADV VA TteptopileTal Kot TV ShpKELD TN NUEPUC.

Ioyvpn gppovi) oty EPLEAVIoT VYNAOV ®PLidV TGV Tov deiktn AloOntig Oeplokpaciog, Tov To0 0pog TOV
KOALTTTOHEVOL SlaoThpatog, mhavoroyel kou pio «Beppukn pomaven» tov Opraciov [Mediov kot capéototn

enmidpaomn g amdoTacnS oo T 0AL0CG0, 0TI SLUUOPPOVUEVES TILES TOV JEIKTT).

. Apeon oyéon peta&d g mopeiog Tov deiktn DI ko exeivng tov 6LovTog.



(101) HEAT ISLAND AND THE COURSE OF DISCOMFORT INDEX AND OZONE
CONCENTRATION IN THE THRIASIO FIELD

A. MAVRAKIS', A. PAPADOPOULOU?, G. THEOHARATOS®, S. LYKOUDIS®, A. CHRISTIDES®,
N. PITSITAKIS®, H. TSANTILAS’, N. PSOUNIS®

'Environmental Physicist -High school teacher
’Environmental Physicist
Laboratory of Meteorology, University of Athens
National Observatory of Athens, Institute for Environmental Research & Sustainable Development
’Bureau of Pollution Control and Environmental Quality of the Thriassion Pedion Area
SHellenic National Meteorological Service
"Environmental Chemist
Physicist

ABSTRACT
The environmental problem of the Thriasio Field area has been increasing in an alarming way. This study attempts to
examine the localization of appearance of the heat island in this particularly industrialized area. For this aim, data
from NOAA satellite images were used, after being properly treated so as to ensure their high correlation with
surface-based measurements (R*=0,95-0, 99).
Following, the hourly variation of the discomfort index (DI) at Elefsis, Aspropyrgos and Paralia Aspropyrgou,
during the 1998-1999, is examined In this respect hourly values of air temperature and relative humidity, as well as
ozone concentration are used.
The conclusions drawn can be summarized as follows:
1. Air temperatures rises up to 5°C higher than the rest of the Greater Athens area, mainly limited during daytime.
2. Persistently high Sensible Temperature values, in a way that could indicate the presence of “thermal pollution”
over the examined area. The magnitude of the discomfort index values depends greatly on the distance from the
seashore.
3. There is a direct relationship between the discomfort index and ozone concentration.



(102) 01 XIONONTQEEIEZ THE MEPIOAOY 4-7 IANOYAPIOY 2002:
AIAKYMANZEIZ METEQPOAOTTKOQN MAPAMETPQN LTO OPIAZIO ITEAIO

A. MAYPAKHE!, T'. @EOXAPATOS?, T. AYKOYAHS, A. XPHETIAHEY, N. IIITSITAKHE®, X. TEANTIAAS®
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IIEPIAHYH

Katd v didpkea tov ypovikod dactiuatog 4-7 Tavovapiov 2002, n kevipkr kot votio EALGSa, emnpedotroy
amd GPOdPN KOKOKOIpio LEe KOPLOL OPOKTNPIOTIKA TIG TOAD YOUNAEG BepLOKPAGIEG KAl TIG GUVEXEIS YLOVOTTAOGELS.
Ta mv meployn tov Opraciov [edlov, To ovdpevo gival oTavio Kot ETOUEVOC, KabioTatot WaVIKO Yo TV HEAETN
TOV YOPIKOV KOl YPOVIKOV KOTOVOUDV TOL EUPAVICOUV OPICUEVEG HETEMPOAOYIKEG TOPAUETPOL, OTMS 1|
Oeproxpacio kKot 1 oxetiky vypacia Tov aépa. Akorovbwg e&etdleton n Tapovsio Tov 6LovTog 6TovG 4 oTadoVG
pétpnong tov dktoov mov dwbéter o Avamtvélokog Tovdeopog Afuev kot Kowotgteov g meproyng. Tao
AmTOTEAEGUATO OELYVOUV GNUAVTIKY SLPOPOTOINGT TV TIUAOV TOV HETEMPOAOYIKAOV TOPAUETP®V, TOV EEAPTMVTOL
1600 amod TG YPNOELS YNNG, 660 Kot and TNV andoTacn Tov otafpob pétpnong amd v Bdlacacoa.

(102) THE 4-7 JANUARY 2002 SNOWFALLS: VARIATIONS OF
METEOROLOGICAL PARAMETERS IN THE THRIASIO FIELD

A. MAVRAKIS', G. THEOHARATOS?, S. LYKOUDIS®, A. CHRISTIDES", N. PITSITAKIS’, H. TSANTILAS®

'Environmental Physicist -High school teacher
’Laboratory of Meteorology, University of Athens
INational Observatory of Athens, Institute for Environmental Research & Sustainable Development
*Bureau of Pollution Control and Environmental Quality of the Thriasion Pedion area
’Hellenic National Meteorological Service
SEnvironmental Chemist

ABSTRACT

During the period 4-7 January 2002, central and southern Greece, were affected by severe weather with main
characteristics the very low temperatures and the continuous snowfalls. This phenomenon is rather rare for the region
of Thriasio Field, therefore, it is rendered ideal for the study of the temporal and spatial distributions of certain
meteorological parameters’, such as air temperature and relative humidity. Subsequently the presence of ozone is
examined for the 4 stations of the measurement of network of the Bureau of Pollution Control and Environmental
Quality of the Thriasio Field area. The results show significant differentiation of the meteorological parameters’
values, depending on land use as well as on the distance of the station from the seashore.



(103) METABOAH TQN LYTKENTPQEEQN TOY O3, TON PM;, KAI TOY SO,
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IIEPIAHYH
210Y0¢ ™G TOPOLONG epyaciog etvar n HEAETN TNG CLUTEPIPOPES OPICUEVOV PUTTAVIAOV KOl GUYKEKPIHEVO: TMOV
GLYKEVTPOGE®V ToV 0Lovtog (03), TV alwpovpévav copatdiov (PMig) kat tov dto&ediov tov Ogiov (SO,), oty
wWwitepa Pefapnuévn amd poumaven meproyn Tov Opraciov [Mediov, Katd TV didpkela TG HEPIKNG NAKNG EKAELYNG
¢ 31-5-2003. To @awopevo, av ko ovvéPn katd v avotodn tov Hiwov, pog édmoe v dvvatdtmro va
TOPATPICOVHE Yio piot oKOUN Qopd Tig eMOPACEI TOL £Yel M AmOTOUN HEI®ON TG NAOKNG oKTVOPOAlNG ot
TOPEiD. TV PLTAVTOV TOL EMEAEYNCAV KOl CLYKEKPLUEVE TNV dueon enidpacn oto SO, kot To PMig, TV ypovikn|
votépnon g emidpoong oto Os Kot v €EApPTNon TG EVINONG TOV EMATOCEMV OO TNV AmdOSTaon and T 0dAacca.

(103) VARIATION OF THE CONCENTRATIONS OF O3, PM;y AND SO,, AT THE
THRIASIO FIELD DURING THE 31-5-2003 PARTIAL SOLAR ECLIPSE

A. MAVRAKIS', G. THEOHARATOS, S. LYKOUDIS®, A. CHRISTIDES®, E. VEROUTI®, N. PITSITAKIS®,
H. TSANTILAS’

' Environmental Physicist - High school teacher
’Laboratory of Meteorology, University of Athens
National Observatory of Athens, Institute for Environmental Research & Sustainable Development
*Bureau of Pollution Control and Environmental Quality of the Thriasion Pedion area ’Bureau of
Pollution Control, Municipality of Aspropyrgos
SHellenic national Meteorological Service
"Environmental Chemists

ABSTRACT
This study attempts to examine the effects of the partial solar eclipse of 31-5-2003 on the behaviour of selected air
pollutants in the heavily polluted area of the Thriasio Field, namely the concentrations of sulphur dioxide (SO,),
ozone (O3) and suspended particulate (PM;4). Even though the phenomenon occurred during sunrise, it provided the
opportunity to observe once more the effect of abrupt changes of solar radiation levels on the selected pollutants, and
more specifically the immediate effect on SO, and PM;, along with the delayed effect on ozone, and finally the
dependence, of the intensity of these effects, on the distance from the sea shore.



(104) MEAETH YTKENTPQZEQN ATMOZ®AIPIKQN PYIION KATA TO
®AINOMENO TOY ZABBATOKYPIAKOY £TO AEKANOIEAIO AOHNQN
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IIEPIAHYH

2V Topovoa £py0cio TOPOLGLAlOVTOL TO OTOTEAEGUOTO TG UEAETNG TOV UETOPOADV TOV GUYKEVIPOOEMV TMOV
ATUOCQOIPIKAOV pUTOV LeTaED Kobnuepvodv kot copPatokvplokov yio v meployr] g Adnvag oty mepiodo 1993-
2001. H avéivon Pacileton oty emelepyacio TV HETPCEDY TOV GUYKEVIPOGEDV Y10 TOVG TEGGEPLSG KUPLOTEPOLS
pomovg: CO, NO, NO,, O5 ko yio mévte otabpovs (Iamociov, ABnvdc, Apapovoiov, Iepard, Iepiotepiov) Tov
dwktvov EAéyyov Atpooceaipiknig Poraveong & Gopdpov (E.A.P.O.) tov YIIEXQAE. H ctatiotikn eneéepyacio tov
dedopévov mepthapPdver e€€taom g MUEPNOOG SOKOUAVONG OVEL ETOYN TOV GUYKEVIPOCEWV TOV PUTOV TMV
KaOnuepvav kot tov caffatokiplakov KoM Kol TS NUEPNoNG dakduaveng Yo kKabe nuépa g efoopddog
YOPoTa, ové yewwepwv Ko Ogpivny mepiodo kol GLVOMKE. AxOun yivetow GOYKPION OTIS MEGEG UEYIOTEG
GUYKEVIPAGELS TOL caffatokiplokov Le g AguTépag Kol TV Kadnuepvav pe tov capfatokvplakov. Ta xdplo
OmOTEAEGUATO TNG HUEAETNG OEiyvOuV OTL TOPOTNPOVVTIOL HELMGELG OTIG GLUYKEVIPAOGELG TV POTMOV KOTH TN O1GpKELD
TOL GOoPPOTOKVPLOKOV GUYKPITIKA UE TIG KAONUEPIVES TTOV, AVAAOYQ UE TO oTabd HéTpnong, Kupaivoviol omd 8 wg
40% ywo. to CO, amd 10 g 18% yio To NO kot amd 12 g 23% yuo to NO,. Avtifeta, ot cuykevipdoelg tov 6Lovtog
(03) givar vynAOTEPES OO TIG AVTIGTOLXES TV Kanuepvav katd 3 g 8%.

(104) CONCENTRATION STUDIES OF ATMOSPHERIC POLLUTANTS DURING
THE WEEKEND-WEEKDAY EFFECT IN THE ATHENS BASIN

D. DELIGIORGI, M. BELEGRATI

National and Kapodistrian University of Athens, Department of Physics, Meteorology Lab

ABSTRACT

In this paper we present the results of a study for the weekend-weekday differences of the atmospheric pollutant
concentrations in the area of Athens for the period 1993-2001. The analysis is based on the processing of the
concentration measurements for the four main pollutants CO, NO, NO,, O; in five stations (Patision, Athinas,
Amarousiou, Pireus, Peristeriou) of the Atmospheric Pollution & Noise Monitoring Network of the Greek Ministry
of Environment. The statistical analysis of the data includes investigation of the daily fluctuations for the weekday
and weekend pollutant concentrations in each season, as well as separately for each day, seasonally period and
cumulatively. Furthermore, a comparison analysis was made for the maximum mean concentrations between
weekend and Monday and between weekend-weekday. The main results of the study indicate that we observe
reduction during the weekends compared to weekdays, which depended in the station and it varies from 8 to 40% for
the CO, from 10 to 18% for the NO and from 12 to 23% in the case of NO,. Unlike, ozone (Os) concentrations are
higher in weekends from 3 to 8% compared to the weekday measurements.



(105) MEAETH THE EYETAGEIAE THE ATMOE®AIPAE KAI TOY ANEMOY
STHN IEPIOXH EXINIA MAPAOONA
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IIEPIAHYH

H mepoynq tov Zyvid oto dnpo tov Mapabodva mopovuctdlel EVIovo OtKoAoYKO evOlopEpOV, aQevOS eV YTl
amoteAel éva povadikd vypdtomo mov £xel BecpobetnBel wg EOvikd mapko, apetépov de S10TL 1 meproyn Exet evroyDel
oto Oloumoakd €pyo. Avtikeipevo tng epyaciog avtg eivar 1 LeAETn G KaTdoTaong VoTABELNS TG ATUOGPULPOG
oTNV MEPLOYN QLT UECH NG Katnyoplomoinong g pe ypnomn dwukprtdv dewktdv Turner. H 1oy0g tov dektdv
gvotdfetog Tuner exteiveTor péxpt pio andotoon g tééng twv 10 km kot 1 omoio HEIOVETOL GE GUVAPTNGOT UE TIG
GUVOTTIKES 1010HOPPIES TNG TEPLOYNG KOl TO TOTOYPAPIKO avaylveo. H avédivon ompiletor oty emelepyocio
HETPAoE®V Yo, TN Ypovikn mepiodo 1993-2000 tng ToydTNTAG TOV OVEHOL KOl TNG VEPOKAALYNG 0omd oTabud
emoveiog Kol mapéyel TN SUVOTOTNTA GUECNG OCLOYETIONG WUE TNV OTHOCQUIPIKY POTOVOT NG TEPLOYNG.
ZuyKekpLuéva mpocdlopichnkav ot Katavoués Tmv dektdv evotdfetog katd Turner ava wivo, moyn, XEWepPvN Kot
Oepv mepiodo, o€ eNolo PAon Kot Yo OAo. TaL €T TOV UETPTCEDV, EVA 01 1018¢ KATAVOUEG TPOGdIopicOnKay Kot
GLVOPTNGEL TG MPOAS. AKOUN otV gpyacio Tapovctdlovtor o TOAKA dtaypdppate g devbvvong kot g
TOYOTNTOS TOL OVEROL Yoo KAbe TAEN evotdfelog ko e£0yovior CUUTEPACUOTO Y0, TIG YEVIKOTEPEG TAGELS TNG
KATAOoTOONG NG ATUOCQUIPUG TNG TEPLOYNG. To CLUTEPACHOTO OVTE OTOTEAODV GNUOVIIKE gpyodeio Yo T
BswpnTikn| emelepyacio TV EMEIGOSMV ATHOGPOPIKNG PUTAVONG TNG TEPLOYNG.

(105) ATMOSPHERIC STABILITY AND WIND STUDIES IN THE AREA OF
SCHINIA MARATHON

D. DELIGIORGI, E. MANTOU

National and Kapodistrian University of Athens, Department of Physics, Meteorology Lab

ABSTRACT

The area of Schinia at the Marathon municipality shows a strong ecological interest, because it consists a unique
hydro-cite, serving as a legally national park, but also as far as it has subsumed under the Olympics infrastructures.
In this paper we present the results of atmospheric stability in this area through its classification using discrete
Turner indexes. The validity of Turner indexes’ stability expands over a distance of an order of 10 km, which
decreases as a function of the local synoptic particularities and the topographic terrain. The study is based on the
processing of wind speed and cloud-cover measurements for the period 1993-2000 and provides the capability of
direct correlation with the atmospheric pollution in the area. Specifically, the distributions of the Turner indexes
were determined for each month, season, year and cumulatively and as a function of the daily hours. Furthermore, in
this paper we present the polar diagrams of wind direction and speed for each stability class. Conclusions also are
derived for the more generic trends of the atmospheric conditions in the area. These results constitute a set of
important tools for the theoretic processing of the pollution episodes in this area.



(106) EYAIZOHZIA TON ENIXEIPHIIAKOQN IIPOINQEEQN KAIPOY LTHN
ENIAOTH EXHMATOX. IAPAMETPOIIOIHZHE TOY OPIAKOY STPQMATOX

E. AKYAAS, B. KOTPONH, K. AATOYBAPAOS

EbOviko Aotepooiomeio ABnvawv, Iveritodro Epevvav Hepifialioviog

IIEPIAHYH

And tov Iovvio tov 2001 to E6vikd Actepookoneio AOnvav (EAA), ypnOLLOTOIOVTOG TO U1 VIPOSTATIKO LOVTELO
MMS, mpoypatonolel oe emyelpnolokn PAom TPOYVAOGELS KOPOoD LYNANG oaviilvong He omdoTacn omnpeiov
mAéypnotog 8 Km yia to civoro tov EALadikol ydpov kot 2 Km yio v meployr] mov KaAOTTEL TV ATTIKH KOl TOVG
yerrovikovg vopove. H emhoyn Tov oynatog TapaieTponoincng ToL 0plakoy GTPOUATOS TOUlEL GNUAVTIKO pOLO OxL
HOvo otov KaOOPIoUd TNG TPOYVMOTIKNG IKAVOTNTOG TOV HOVIEAOL OVOPOPIKG UE TIC EMPAVEINKES TOPAUETPOVG
(Gvepo, Beppoxpacio) 0AAG OKOUO KOU OTIV OVOTOPUY®YH TOV £VIOVOV OVOIIK®OV Kvhoewv (convection). Xtnv
mapovco  epyocio  eEetdletar 1 TPOYVOOTIKY  KOvOTNTO TOL  poviéhov MMS  yuw  dudpopa  oynuata
TOPAUETPOTOINGNG TOL 0oplokoh otpdpotog: Blackadar, Eta kou MRF. XZvykexpyiéva yivetor emainbevon tov
TPOYVMOGEWMV TNG EMPAVELNKNG OeproKkpaciag Kot ToOv aveHOA0YIKOD Tediov Yo Técoepl oTabos TG ATTIKNG Kot
Y10, pio TEPiod0 SLAPKELNS 5 UNVAOV Kot GLENTOVTOL TO OTOTEAEGUATO TNG OVAAVOT|G.

(106) SENSITIVITY OF OPERATIONAL WEATHER FORECASTING TO THE
CHOICE OF THE PLANETARY BOUNDARY LAYER SCHEME

E. AKYLAS, V. KOTRONI, K. LAGOUVARDOS

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

ABSTRACT

Since June 2001 the National Observatory of Athens (NOA), using the non-hydrostatic model MMS5, is issuing
operational high-resolution weather forecasts at a grid distance of 8 Km over Greece and at 2 Km over a region that
covers Attica and the neighbouring areas. The choice of the planetary boundary layer scheme plays an important role
not only on the model forecast skill of the surface parameters such, as temperature and wind but also on the accurate
reproduction of convection. In the present work the MMS5 forecast skill on the prediction of temperature and wind is
assessed for three different convective parameterisation schemes: Blackadar, Eta and MRF. The forecasts are
verified against surface station data over the greater Athens Area for a 5-month period and the results of this
verification are discussed.



(107) XPHZH AOPY®OPIKQN AEAOMENQN KAI AEAOMENQN HAEKTPIKQN

EKKENQXEQN I'A THN MEAETH MEXHY KAIMAKAX XYXTHMATQN XTHN
INEPIOXH THX A. MEXOI'EIOY

A. KATEANOS, K. AATOYBAPAOS, E. DEFER, B. KOTPQNH
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IIEPIAHYH

H mapovoa epyacia £xer g 6Td)0 TNV GUUPOAN TNV UEAETN TNG IMKPOPUOIKNG TOV GUOTNUATOV HEoNS KAILOKOGS,
oV meployn g AvatoAikng Mecoyeiov. Baoileton ot ypfion dopvpopikmdv dedopuévmv amd tov dopvedpo TRMM
(TROPICAL RAINFALL MEASURING MISSION) g NASA «kabmg emiong kot dedopévev Tov SKTOOL
NAEKTPIK®OV eKkevOoe®Y G Bpetavikng Metewporoyikng Ymmpeosiag. Ilapovsidlovion ta amoteAéopota g
avVAADONG TOV J0PLEOPIKMY OESOUEVMV GE OLAPOPEG CLYVOTNTEG GTO QPACHO, HKPOKVLUATOV, KOl HEAETATOL M
GLGYETION TV OESOUEVOV OWTAOV LE TNV TOPOLGIR MAEKTPIKOV ekkevdoemv. O aplBpog koar o puluds twv
NAEKTPIKOV EKKEVDOEWDY GLGYETICETAL EMIONG e TNV TAPOVGIO KoL TNV GLYKEVIP®OT] TOYOKPVGTAAA®Y GTO, VEQT|
Koo Kot pe Tov puipd Ppoxdntwong 6to £60.(0g.

(107) USE OF SATELLITE AND LIGHTNING DATA FOR THE STUDY OF
MESOSCALE SYSTEMS IN THE E. MEDITERRANEAN

D. KATSANOS, K. LAGOUVARDOS, E. DEFER, V. KOTRONI

National Observatory of Athens, Institute for Environmental Research

ABSTRACT
In the frame of this study the microphysical properties of the mesoscale systems in the Eastern Mediterranean are
studied. Namely, the data provided by NASA’s TRMM (TROPICAL RAINFALL MEASURING MISSION)
satellite as well as the lightning data provided by the ATD system of the British Meteorological Service are used.
The results of the analysis of the satellite data at various frequencies and the correlation of these data with the
occurrence of lightning activity are presented. Additionally the occurrence and rate of lightnings is correlated with
the presence and content of ice crystals in the clouds and also with the rainrate at surface.



(108) xPHEH AOPY®OPIKON AEAOMENON T'TA THN BEATIQEH TQN
METEQPOAOTTKON IMPOINQEEQN YWHAHZ ANAAYEHE ME THN MEOOAO
THE IIPOZAPMOTHE TOY MEAIOY THE YTPAZIAE

K. AATOYBAPAOE, B. KOTPONH

Ebviko Aotepooiomeio ABnvawv, Iveritodro Epsvvav Hepifialioviog

IIEPIAHYH

H mpdyvoon g Bpoyxdntwong Bempeitor pio omd T GNUAVIIKOTEPEG TPOYVOCTIKES TAPAUETPOLS KAODS 1 Ppoyn
€xel aueon cuveémeln (Kot GLYVE KOTaoTPoPIKT) otig avBpdmiveg dpactnpiottes. [apdtt n avénon g opldviiog
avdivong oto HovtéAa TPOYvwong Kopoh odnyel oty Peitioon g mpdyvwong e Ppoxns vmdpyovv kot
onuovtikoi mepropicpol oy Pertimon avtr. O kOPLOG AOYOG ivatl N NUITEANG YVAOCON T®V APYIKOV GLVONKOV ™G
aTUOGEOLPOG, KUPIME TAV® 0mtd BOAGCTIES TEPLOYES. AVAUESO GTIG OMOPAITNTES Y10, TNV EKKIVIOT TNG TPOYVOGTIKNG
alvcidag mapapéTpoug etvar kar o edio TG vypaciog To omoio Bewmpeitan Kot T0 AtydTEPO KOANL OvaALUEVO TTESTO.
Yy mopovoa epyacio ypnopomoteiton pio oA péBodog TPOSAPUOYNG TOL TESIOV NG LYPACING e okomd TV
glooyoyn mpdobetng nAnpopopiog ota apyikd medio avdivong. H pébodog Pacileton oty ypfion extiunoemv
Bpoyomtwong 6mmg ovtég dwatibevtal oe oxedov mpaypotikd ypdvo amd ™ NASA/Goddard Space Flight Center
(GSFC/NASA). Meletdvtar mepimtdcelg Ppoyxontdcewv otov EAAadikd ydpo kot n péBodog epapuoletor otig
avaAivoels Tov maykoouov poviédov GFS ot onoleg ypnoiponotovvtor wg apyikég GUVONKES Yo TNV EMYEPTCLOKN
Aettovpyio Tov povtédov BOLAM. Zmv gpyocia yivetor enaAevon Tov EXYEPNOIOKOV TPOYVOGEDV OAAL Kot
QLTMOV TOL TPOKVTTOVV LE TNV TPOCUPLOYH TNG VYPACTNG UE TIC S1BESIIES TAPATIPTCELG.

(108) USE OF SATELLITE DATA FOR THE IMPROVEMENT OF HIGH
RESOLUTION WEATHER FORECASTS THROUGH HUMIDITY ADJUSTMENT

K. LAGOUVARDOS, V. KOTRONI

National Observatory of Athens, Institute for Environmental Research

ABSTRACT

The precipitation forecast is considered to be one of the most important model output fields provided by numerical
weather prediction models, as precipitation has direct (and often disastrous) impacts on human activities. Although
the increasing model resolution leads generally to an improvement of precipitation forecasts, recently many authors
highlighted the limitations of such an approach. One of the main reasons of these limitations is the improper
knowledge of the initial state of the atmosphere, especially over sea areas. Among the necessary parameters to
initialize a model, humidity is recognized as the least well-analyzed parameter in the current operational assimilation
systems. It is therefore very important to introduce mesoscale details into the initial fields. In the frame of this work,
a simple humidity adjustment has been developed, aiming at inserting additional information in the initial humidity
fields, based on the near real-time precipitation estimates distributed by NASA Goddard Space Flight Center
(GSFC/NASA). Several cases with heavy and widespread precipitation over Greece have been selected, the humidity
adjustment was applied to the initial fields used by BOLAM regional model and the results of simulations were
statistically verified against the operational forecasts provided by the same model for the same cases.



(109) PROPOSAL OF NEW RAINGAUGE-BASED METHOD OF PRECIPITATION
SPATIAL MODELLING IN MOUNTAINOUS WATERSHED

R. SZCZEPANEK

Institute of Water Engineering and Water Management, Cracow University of Technology, Poland

ABSTRACT
A traditional, deterministic method of precipitation spatial distribution does not consider local characteristics of
topography. In the case of mountainous watersheds this can lead to significant estimation errors. Presented gradient
method of inversed distance weighted (GIDW) is based on such deterministic models, but additionally takes into
consideration elevation above sea level of area under investigation.
Main goal of the research is comparison of different precipitation interpolation methods on Peristerona watershed
(Cyprus). Investigation is based on long-term daily raingauge observations from six stations. Evaluation of GIDW
method versus Thiessen polygons and inverse distance weighted (IDW) method is made using cross-validation.
Preliminary results show significant improvement of precipitation estimation calculated by GIDW, especially in
upper parts of mountains. Using other methods, precipitation depth in those areas is usually underestimated.
Presented new method was developed for Carpatian watersheds within research project granted by Polish Ministry of
Environment.



(110) METEQPOAOTIKEE EYNOHKEL ITOY EYNEBAAAN ETHN ANANITYEH
S®OAPON ANEMOXTPOBIAQN XTH NOTIA KYITPO

M. ZI0YTAS', R. DOE%, £. MIXAHAIAHE, M. XPISTOAOYAOY', R. ROBINS®

'EATA-Kévipo Metewpoloyikdv Epapuoydv, agpodpduio MAKEAONIA, Ocooaloviky
’Tornado and Storm Research Organization, Coastal Impacts Division, UK
I Metewpoloyiiy Yrnpeoia Kompov, Agpodpouio Adpvarac
*British Meteorological Office

IIEPIAHYH
Algpeuvavtar o1 HETEMPOLOYIKEG GLVONKES TOL GUVEBOAOV OTNV EUPAVIOT) OLO  YOPAKTINPLOTIKAOV TUEPDV
KOTAGTPENTIKOV avepootpOPirav, e 27™ Tavovapiov 2003 kot g 22% Tavovapiov 2004. v mpdt Muépa,
mapatnpninkav €€l avepootpdPrrol mov apykd dnpovpyndnkav cav cipmveg BdAaccag Kot ETAnEav TG mePLoYES
Agpeocov ko Adpvakag. 1o dg0tepo cuuPdy, éva EECTAGUO OPKETAOV 1GYLPAOV OVELOSTPOPA@V onuetminke otnv
gupltepn meployn g votiag Kompov amd v ITaeo péxpt m Adpvoka, He Kotaypappévn toydTnTo ovELOV TOV
Eemépaoe ta 80 knots (92 mph).
O 1oyvpdtepog avepootpofirog g 27" Tavovapiov 2003, {pbuce oe évtaon To eninedo TS5 g kAipakag TORRO
(F2-F3 ¢ «hipaxag Fujita) mpokolavtog ektetapéves (nNéEG o€ OmiTio, KOTOGTHHATE, OVTOKIVITO, KOODS Kot
Tpovpatiopods  ovipornwov. IToAvdpOupo oévopa Eomacov 1 EepilldOnkav kol EKAEIGaV SPOUOVS, GTEYEG
OTOKOAANONKOY, TEPLOVGIES VTEGTNOOV KATUGTPOPES, OVTOKIVITO LETATOTIGONKOV KOl OVOTPATNKOY KO ITTAUEVD
avtikeipeva Tpo&évnoay mpodcheteg {nuiés.
Mehetdvtor Kot Guykpivovtal ol 1woitepeg GLVOTTIKEG Kot Oeppoduvopukés cvuvOfikeg mov cuvéBolav otnv
avantuén kot wyvpornoinon Twv dVo cvpPdvtov avepootpdfirmv. EEetalovian 6la ta Stbéoia dedopéva, OmmS
TOPATNPNCELS EMPAVELNG KOl OVATEPNS ATLOGPOLPOS, GUVOTTIKEG Kot HEONG KAILOKOG AVOAVGELS, EWKOVEG POVTAP
KOpov Kot SOPLOOPIKEG.

(110) METEOROLOGICAL CONDITIONS CONTRIBUTING TO THE
DEVELOPMENT OF SEVERE TORNADOES IN SOUTHERN CYPRUS

M. SIOUTAS', R. DOE?, S. MICHAELIDES®, M. CHRISTODOULOU" R. ROBINS*

'ELGA-Meteorological Applications Centre, airport MACEDONIA, Thessaloniki, Greece
’Tornado and Storm Research Organization, Coastal Impacts Division, UK

'Meteorological Service of Cyprus, Larnaka, Cyprus
*British Meteorological Office

ABSTRACT
The meteorological conditions contributing to the occurrence of two notable days of devastating tornadoes on 27
January 2003 and 22 January 2004 are investigated. On the first date six tornadoes were observed, originating as
waterspouts these hit the areas of Limassol and Larnaka. In the second event, an outbreak of several strong tornadoes
occurred over southern Cyprus, from Pafos to Larnaka, with recorded wind speeds above 80 knots (92 mph).
The strongest tornado on the 27 January 2003 reached the T5 level on the TORRO intensity scale (F2-F3 of the
Fujita scale) causing extensive damage to homes, shops, cars and also personal injury. Numerous trees were broken
and uprooted which blocked roads, roofs removed, properties damaged, cars dislodged and overturned and flying
objects caused further damage.
The particular synoptic and thermodynamic conditions contributing to tornado development and intensification of the
two tornado events are studied and compared. All available observations and data are examined, including surface
and upper air observations, synoptic and mesoscale analysis, weather radar and satellite imagery.



(111) METEOROLOGICAL MONITORING SYSTEM FOR INDUSTRY AND
ENERGETIC

H. BRANZOV

National institute of Meteorology and Hydrology, Bulgaria

ABSTRACT
The contemporary needs for ecological development of industry and energy production oblige the big enterprises,
power plants e.t.c., to build their own environmental monitoring system. The automatic meteorological monitoring
system (AMMSY) is an important part of it.
This paper presents the principles of design of AMMS. The applications of the AMMS for different industrial needs
such as for NPP “Kozlodui”, NPP “Belene” and “Elacite” AD are presented. In all given cases the specific dispersion
models are included.



(112) HAEKTPIKH APALTHPIOTHTA ETHN NEPIOXH THE ANATOAIKHE
MEZOTEIOY

E. DEFER, K. AATOYBAPAOS, B. KOTPONH, A. KATSANOS

EbOviko Aotepooiomeio ABnvawv, Iveritodro Epevvav Hepifialioviog

IIEPIAHYH

H mapovoa epyoasio £xel wg 6TOX0 TN UEAETN TNG NAEKTPIKNG SPACTNPLOTNTAS GE GUGTHUOTO UEGNG KAIHOKOG TOL
empedlovv v meployn g Avartolikng Mecoyeiov tov yeipnmva. Baciletor ot ypnon dopuvpopikdv dedopévmv
a6 to opyava tov dopvedpov TRMM (TROPICAL RAINFALL MEASURING MISSION) g NASA (Lightning
Imaging Sensor-LIS, TRMM-Microwave Imager-TMI, Precipitation Radar-PR) kabmg emiong kot dedopévov tov
SIKTHOV NAEKTPIKDV eKKEVOOE®V NG Bpetavikng Metewpoloykng Yanpeoiog (ATD). To dpyavo LIS xataypagei
onTIKA 1000 TG ekkevOoels petald vepav (intracloud-IC flashes) 1660 ko peta&d vepmv kot £ddpovg (cloud-to-
ground-CG flashes). X11g nepintdoelg Kowvmv Topatnpnoeny ard to opyava LIS kot ATD, mapatnphnke ot Eva
10606710 20-30% TV GLVOMK®OV NAEKTPIKAOV EKKEVAOCEMV 0POPOVCAV EKKEVMGELS UETAED VEQMV Kot £ddpovg. H
oLYVOTNTOL TOV EKKEVOCEWV ovykpivetoan emiong pe dedopéva tov opydveov TMI kot PR oo TRMM, eva
napovotafovtol emiong amoteAéopoato omd TN HEAETN TG Ypovikng €EEMENG TOL PLOUOD TV MAEKTPIKOV
EKKEVMDGEMV.

(112) LIGHTNING ACTIVITY IN THE EASTERN MEDITERRANEAN REGION

E. DEFER, K. LAGOUVARDOS, V. KOTRONI, D. KATSANOS

National Observatory of Athens, Institute for Environmental Research

ABSTRACT

In the frame of this work, we study the lightning activity and microphysical contents for winter storms in the Eastern
part of the Mediterranean Sea based on the observations of the Tropical Rainfall Measurement Mission (TRMM)
Lightning Imaging Sensor (LIS), TRMM-Microwave Imager (TMI) and Precipitation Radar (PR). LIS is designed to
record the optical pulses emitted during the development of both cloud-to-ground (CG) and intracloud (IC) flashes.
Analysis of LIS observations shows that lightning flashes were recorded in clouds where ice was sensed by TMI at
85GHz. It is consistent with the current thoughts on electrification processes mainly driven by ice-ice interactions.
We extended our analysis of the lightning activity to the CG observations reported by ground-based UK Met Office
long-range sferics ATD system. In most cases, observations of ATD and LIS sensors were spatially and temporally
consistent. For the storms studied up to now, and during the TRMM overpasses (90 sec time window), the
population of CG flashes represents between 20 and 30% of the total lightning activity. We will first show typical
LIS and TMI observations combined with ATD reports. We will also detail some time evolutions of CG flash rate
and CG flash density.



(113) mPOrNQZH OEPINON KATAITIAQN ETHN ATTIKH: XPHZH AEIKTOQN
AXTAGEIAY H/ KAI XPHEZH APIOMHTIKON MPOINQEEQN YWHAHE ANAAYZHE:

[1.OPATKOYAH!, K. AATOYBAPAOE?, B. KOTPQNH>

'EOvirci Metswpoloyixii Yanpeoia
’EOviké Aotepookomeio AOqvayv, Ivetirotto Epsovav Iepifdiiovioc

IIEPIAHYH

H mpdyvoon tov kataryidmv katd ) Sidpkelo Tov Oepvadv Unvav amotedel Hio TPOKANON Y0 TOVG TPOYVAOCTES.
Khlooowég pébodor mpdyvoong g tdong ekdnioong katoryidog Pacifovior ot ypnon Oeppodvvopkdv
SYpOUIAT@V Kol TOV VITOAOYISHO TAB0VG deikTdv aotdbelac. Ta tedevtaio ¥povia, 1 oAoéva avavopevn xpnon
apOUNTIKOV HOVTEA®V HE VYNA YOPIKA ovOiALGT emTpémel TV TPOYVEOOoN TOTKOV Katoryidwv, 1 emaindevon
OUMG TOV TPOYVAOCEDV AVTMV gV divel KON IKAVOTOMNTIKG OTOTEAEGHOTO. ZTNV €pyocio ovTh Tapovstdletor 1
OTOTIOTIKY EMEEEPYAGIO. VTOAOYIGHOD TOV KPIGIUOV TIUOV SEIKTOV aGTADENS Yo TNV TEPLOYXN TG ATTIKNG, Y10 TN
Beprvi mepiodo tov etdv 1990-2000, tdc0 Yo Kotoryideg aéprog palag 660 Kot yo duvapukés katoryidec. H tpietia
2001-2003 Ba. ypnowonombel wg mepiodog emornbevong, evd tavtodypova Bo cuykplodv To AmoTEAESUATA TNG
YPNONG SEKTOV AoTAOEWNG UE TIC TPOYVMOGELS VYNANG OvAALGTG TOV UN-udpooTaTiKod HovTéAov MMS, pe yopikn
SrapttdTTo 2 YIMOUETP®V 0TIV TEPLOYT TNG ATTIKAG.

(113) FORECASTING SUMMER THUNDERSTORMS IN ATHENS: USE OF

STABILITY INDICES AND/OR USE OF HIGH RESOLUTION NUMERICAL
FORECASTS?

P. FRAGOULLI', K. LAGOUVARDOS?, V. KOTRONI®

!Hellenic National Meteorological Service
National Observatory of Athens, Institute for Environmental Research

ABSTRACT

Forecasting summer thunderstorm activity is among the most challenging tasks for the weather forecasters. For many
decades now, thunderstorm activity forecast is based on the use of stability indices and corresponding threshold
values that indicate the potential for thunderstorm development. During the last years, the continuous improvement
of computer power permits the realisation of very high-resolution model forecasts that explicitly resolve convection;
the results however are far from being satisfactory. In the frame of this study, the statistical analysis of various
stability indices is performed in the area of Athens, for the summer period of 1990-2000. The years 2001-2003 are
used as verification period. The operational forecasts provided by MMS5 model at 2-km horizontal resolution are also
evaluated and compared against the results obtained from the calculation of stability indices.



(114) THE EVAPOTRANSPIRATION REGIME IN STRUMA RIVER BASIN

J.IVANCHEVA, A. TZENKOVA-BRATOEVA, P. VIDENOV

National institute of Meteorology and Hydrology, Bulgaria

ABSTRACT

Evapotranspiration is one of the most important processes in the land phase of the hydrological cycle. The water
resources planning, management for water supply and irrigation of agricultural areas required adequate information
for the temporal and special variations of evapotranspiration.

The aim of the presented paper is to estimate and describe the evapotranspiration regime of Struma - the biggest river
in southwestern part of Bulgaria. The mean monthly potential evapotranspiration is calculated according
Thornthwaite and Turc’s empirical equations for mean monthly value actual evapotranspiration is applied. The long-
term variability of evapotranspiration is analyzed.



(115) RELATIONSHIP BETWEEN SOLAR RADIATION, TEMPERATURE AND
SUN DURATION OVER BULGARIA

E. KOLEVA, J. IVANCHEVA

National Institute of Meteorology and Hydrology, Sofia, Bulgaria

ABSTRACT
The sun is the main source of energy for life on Earth. That is why some knowledge of the distribution and amount
of solar radiation has a great importance to people and economy. As well, during recent years there has been, due to
the growing interest in solar energy as an alternative source of energy, an increased effort in the study of solar
radiation. Information about solar radiation is needed for the design of heating and cooling systems for homes,
livestock structures, greenhouses and other buildings. Many models calculated evapotranspiration, heat budget and
plant growths also require solar radiation data.
In this study a statistical analysis of solar radiation data were made. Data from five stations were used for the period
1950-2000. A series of daily measurements of the global solar radiation on a horizontal surface recorded in Sofia was
analyzed, too. The mean annual global solar radiation is about 13 MJ/m™, in winter it is around 7 MJ/m™ and in
summer - 60 MJ/m™. The annual variations (mean monthly values) show that from January to June there is a slow
increase compared to the more rapid decrease from summer to winter. Trend analysis of the time series shows a
decreasing tendency. Finally, an estimation of the total solar radiation from climatological data in the Bulgaria arca
has been attempted.



(116) PRELIMINARY ANALYSIS OF CLIMATE EXTREME INDICES IN THE
EASTERN MEDITERRANEAN

E. KOSTOPOULOU, P. JONES

Climatic Research Unit, University of East Anglia, Norwich, UK

ABSTRACT

Indications towards a changing climate have recently lead scientists to study weather and climate extremes. Studies
performed at a global scale reveal tendencies towards warming mainly due to increased T,,;, and hazardous weather
including heatwaves and increased intense rainfalls able to cause catastrophic floods. The domain of the eastern
Mediterranean is considered vulnerable to extremes such as potential drought and desertification and an increase in
heatwave duration and severity. This study puts its emphasis over the broad eastern Mediterranean region, which
includes part of the central Mediterranean (Italian Peninsula) and eastern Mediterranean (Balkan Peninsula, Cyprus
and western Turkey). Several climate extreme indices were calculated and their trends are presented in map form.
The eastern Mediterranean region presents generally contrarily tendencies compared to the global trends. In many
areas of the world the number of frost days has decreased, however many areas of the eastern Mediterranean showed
significant increasing trends in the Fd (frost duration) index at the annual scale. The changes in T,;, are, however,
consistent with the global findings. Negative trends are found for very cold nights but the most significant trends
were revealed regarding warm conditions over the study region. Increases in the HWDI (heat wave duration index)
are found in stations situated in continental areas and especially in the central Balkan countries. Increases were
observed in the number of very warm night- and day-times, which are especially pronounced during summer. The
two halves of the study region revealed conflicting precipitation trends with the western part showing positive trends
towards increased precipitation, larger precipitation totals and increases in intense rainfall events. In contrast, the
easternmost side reveals generally negative trends indicating tendencies towards a drying climate over time. This
was seen especially at the southern coastal and island stations, which present large positive and significant trends in
the maximum number of consecutive dry days (CDD) index.



(117) XAPAKTHPIZTIKA THZ TPOIIONIAYZHE BAPOKAINIKON YOELEQN
STHN INEPIOXH THE KYIPOY

Y. MIXAHAIAHE!, K. NIKOAAIAHE!, ©. KAPAKQSTAS?

'Metewpoiroyii Yanpeoio, Asvkwaoia, Kompog
*Touéac Metewpooyioc kar Klauazoloyias, Apiototéieio Havemotiuio Osocalovikne

IIEPIAHYH

O1 Baporhvikég veEaels Tov eTévouy otV Teployn s Kompov, and tov mepifdAlovia ye@ypapikod ydpo, aAld Kot
aUTEG OV dMpovpyovvTal oTNV 1310 TV TEPLOYN, EMNPEALOVY TOV Kapd TNG VGOV, TOLVAGYLOTOV KATA T XEWEPLVI
nepindo. Me atdyo v KaADTEPN KATAVONON TG €EEMENG QWTAOV TV GUVOTTIKNG KAILOKOG GUOTNUATOV KOLpov,
YIVETOL PEAETY LEPIKMV YOPOAKTNPIOTIKAOV TNG TPOTOTAVGONG GTOV £upUTEPO MEGOYEINKO YDPO GE GYEON LE OUAOES
Boporhvikdv veécewv Tov ennpéacay TV TEPLOYN Katd T yewpepvi mepiodo, Noguppiov — Maptiov, amd to 1988
péxpt to 2003. Xvykekpléva, HEAETATOL 1) X®PO-YPOVIKY €EEMEN TOV Vyovg TG Tpomdmavons, ¢ Oeppokpaciog
Kot Tov mediov tov oploviiov avépov ota YOP® OmO TNV TPOTOTOVGCT Emimedd, GE oyéon He TV eE€MEN Tov
VOEGEDV TOV AVTIOTOL(®OV OUAS®V.

(117) TROPOPAUSE CHARACTERISTICS OF BAROCLINIC DEPRESSIONS IN
THE AREA OF CYPRUS

S. MICHAELIDES', K. NICOLAIDES', T. KARACOSTAS?

'Meteorological Service, Nicosia, Cyprus
’Department of Meteorology and Climatology, Aristotelian University of Thessaloniki

ABSTRACT

The baroclinic depressions that reach the area of Cyprus from the surrounding geographical region, and those that are
formed in the area, affect the weather conditions over the island, at least during the cold season. For a better
understanding of the evolution of these synoptic scale systems, some characteristics of the tropopause over the wider
Mediterranean area, of selected groups of baroclinic depressions that affected the area during the winter season
November - March, from 1988 till 2003, are studied. More specifically, the spatio-temporal evolution of the
tropopause height and the fields of temperature and horizontal wind at tropopause levels are studied, in relation to the
evolution of depressions of the respective groups.



(118) AIATNOQZH AYNAMIKQN XAPAKTHPIZTIKON THE KATQTEPHL

XTPATOX®AIPAY KAI ANQTEPHX TPOIIOX®AIPAX XE XXEXH ME
EINTAEI'MENEX BAPOKAINIKEYX YOEXEIX IIOY EITHPEAXAN THN ITEPIOXH
THX KYITPOY

K. NIKOAAIAHE!, £. MIXAHAIAHE', ©. KAPAKQSTAS?

'Metewpoloyixii Yanpeoio, Asvkwaoia, Kompoc
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IIEPIAHYH

O1 Baporhvikég vpéoels Tov eTévouv oty meployn s Kompov, and tov mepifdAlovia ye@ypapikod ympo, aAld Kot
aUTEG OV dMpovpyovvTal oTNV 131 TV TEPLOYN, EMNPEALOVY TOV KOpd TNG VGOV, TOLVAGXLOTOV KATA T XEWEPLVI
nepiodo. Me okomd v KoAvTepT Katavonon g eEEMENG VTV TOV GUVORTIKNG KAILOKAS CLUCTNUATOV KOLpOov,
£€Yve PEAETN LEPTKAOV SUVOLUKDV YOPAUKTNPLOTIKOV TNG AVATEPTS TPOTOCPALPAG KOl KATMTEPNS TPOTOSPALPOS GTOV
€VPUTEPO MECOYELNKO YDPO TOV APOPOVGE OUASES POPOKAIVIKAOV VPEGEDV TOL EXNPENCAV TNV TEPLOYXN KOTA TN
yewepwvn mepiodo, Noepfpiov— Maptiov, and to 1988 péxpt o 2003. Zvykekpipéva, HELETHONKE N XOPO-YPOVIKY
eEEMEN TV TEdiOV TOL GYETIKOD GTPOPBIMOUOD, TNG OTOKAMONG, TOV KATOKOPLO®V KIVAGE®MV Kol €vOg Ol
OTOTIKNG 0oTdOe10G, o8 oyéon pe TNV eEEMEN TV VOECEMV TV OVTIGTOLY®V OUAS®V.

(118) pIAGNOSIS OF DYNAMIC CHARACTERISTICS OF LOWER

STRATOSPHERE AND UPPER TROPOSPHERE IN RELATION TO SELECTED
BAROCLINIC DEPRESSIONS THAT AFFECTED THE AREA OF CYPRUS

K. NICOLAIDES', S. MICHAELIDES', T. KARACOSTAS>

'Meteorological Service, Nicosia, Cyprus
’Department of Meteorology and Climatology, Aristotelian University of Thessaloniki

ABSTRACT

The baroclinic depressions that reach the area of Cyprus from the surrounding geographical region, and those that are
formed in the area, affect the weather conditions over the island, at least during the cold season. For a better
understanding of the evolution of these synoptic scale systems, some of the dynamic characteristics at the lower
stratosphere and upper troposphere, of selected groups of baroclinic depressions that affected the area during the
winter season November- March, from 1988 till 2003, were studied. More specifically, the spatio-temporal evolution
of the fields of relative vorticity, divergence, vertical motion and a static stability index were considered, in relation
to the evolution of depressions of the respective groups.



(119) AOrIZMIKO AHMIOYPITAZ, AIAXEIPIZHE KAI EIIEEEPTAZIAL BATHE
AEAOMENON ITIE MEPIITOQEEIZ EGAPMOTON THAEMETPIAY

A. ®OEOAQPOY, K. NIKOAAIAHE, ®. TYMBIOX

Metewpoloyikn Yanpeaio, Asvkwoia, Kompog

IIEPIAHYH

H 6lo xor ocuyvotepn €QOpPLOYN OCUVTOUOTMOV UETEMPOAOYIK®V OTAOUMV Yot TG OVAYKEG TNG XUVORTIKNG
Metewporoyiog ko KApatoroyiog, dnpovpyel v avaykn oxediocpod Aoyiopikev dwoyeipiong Kot enebepyaciog
TOV HETPNoE®V oL AapPdvovtal. H mapovoa epyacio apopd Tov oxedGHO €VOG TETOLOL AOYIGUIKOD, TTOV EiVOl GE
0éom va dwayepileton kon va emelepydleton TIg LETPNOES TOV GLAAEYOVTOL OO TOVG OVTOUOTOVG HETEMPOAOYIKOVG
oTafovg oL gival eykataoTNUéVOL ot aepodpdpia g Kdmpov, evd 1 xpron tov givar duvatov va emektadel kot
GTOVG GLTOUOTOVS HETEMPOAOYLKOVG oTafovg Tov Ppiokovtal gykatactnuévn oe dAla onueia g Kompov.

To Aoywopkd Pooiletor oy  dwudpewon e&edikevuévav  eOAMwov  epyaciog EXCEL pe ™ Ponbewn
apoypappatiopod Visual Basic for applications. Ta mopaydpeve Tpoiovta givatl vTd HopeN TVAK®OVY, S10ypOLUUATOV
N KOl LETEMPOAOYIKDV KOITK@V.

(119) SOFTWARE FOR CREATING, MANAGING AND PROCCESING DATA
BASE FROM REMOTE SENSING

A. THEODOROU, K. NICOLAIDES, F. TYMVIOS

Meteorological Service, Nicosia, Cyprus

ABSTRACT

Remote sensing is widely used in Synoptic Meteorology and Climatology. This is driving the need for design and
creating software able to handle, sort, store in suitable manner and process the relevant measurements. The present
study refers to the design of such software able to manage, and process all relevant measurements obtained by
automatic meteorological stations currently installed at Larnaka and Paphos Int. Airports. The software is designed in
such a way that can manage data obtained by other automatic meteorological stations based elsewhere in Cyprus.
The software is based on the formation of special EXCEL worksheet with the aid of Visual Basic for applications.
The products are either in the form of tables, diagrams or meteorological codes.



(120) MICROCLIMATOLOGICAL INVESTIGATIONS IN NORTHERN SLOPE OF
BELASITZA MOUNTAIN

A. TZENKOVA- BRATOEVA, J. IVANCHEVA

National institute of Meteorology and Hydrology, Bulgaria

ABSTRACT

The chestnut forests on the northern slope of Belasitza Mountain are significant natural resource of big importance
for the Petrich region. To estimate a local climate conditions on northern slope of the mountain and the microclimate
variability in different type of forest the temporary monitoring system has been in operation since July 2003
consisted by 3 points of observation.

In the presented work the diurnal and yearly course of air temperature and relative humidity is described. The
microclimatological differences between different types of location and basic station are estimated. The obtained
results are useful as for the further management and development of the region.



(121) =YEXETIZH TOY BOPEIOATAANTIKOY KAIMATIKOY AIIOAOY

(NORTH ATLANTIC OSCILLATION-NAO) ME THN ETHXIA BPOXOIITQXH XTHN
KYIIPO

Y. MIXAHAIAHE', ©@. TYMBIOE!, X. ZX1ZAS?

i , P
Metewpoloyikn Yanpeoio Korpov
*Tuspa Mnpopopixic, Mavemoriuio Kompov

IIEPIAHYH

"Evag and 1oug kupiopyovg KALOTIKog unyavicpovg Tov Bopeiov nueeaipiov ivor to Bopgioathoviikd Kiparicd
Aimolo (NAO - North Atlantic Oscillation). To NAO eivon 1 yopikn tohdvioon piog aéprag pélag yopo and to
€TNOL0 KEVTIPA TV YNAOV TEGE@V mov emkpotovv otig ALopeg viioovg (Azores High) kot tov yapuniov mécemv
oV Iohavdia (Icelandic low). "Eyet mapatnpndei 6Tt Kotd 115 TEP1660VE £viovov pavopévov NAO topovsidloviot
€VTOveG SLPOPOTOMCEL OTNV  OTHOGPOIPIKY KUKAOQOPIoL TV HECOV YEOYPOUPIKMOV TAOT®OV TOL Popeiov
nuceapiov, kvplowg ot yertovikés Ttov dimoiov mmeipovg (H€cor dGvepol, mopelo YEWEPVAOV GLVORTIKAOV
ocvotnudrtov, péon Ppoyodmtmon kot Oeppoxpacio otn Bopeia Apepikny kor Evpann). I't” aqvtd kon i €pevva Tove
0610 NAO kot T0 KAMPOTOAOYIKO «Edkd» Tov Phpog o€ oyfon He To vtova Koptkd gawvdpeva (tn ovyvotnto
EULPAVICTG TOVG 1 TV OAIKN arovsio Tovg) £xel eviatikomombel ta tedgvtaio xpovia. ZKOmOG TG TOPoHCAG LEAETNG
gtvar m ovpPorn otV €pguva OVTH XPNCOTOLOVTAS KOl OvoADovTag dedopévo yioo TV AvatoAlkn Mecodyelo
(Kvmpog), mepioyn mov dev €xel peheOel o wavomomtikd PBobud, amd T okomid ovth. TN HEAETN OvTh, O
&vdeldn g évtaong tov dimolov NAO ypnoonoteitoan o unviaiog deiktng NAOI, dnwg opileton and Hurrell (mov
givar Baciopévog og méoelg mov Eyovv petpnBet ot Awocafova - Tloproyario kot oto Stykkisholmur - Ichavdio).
Ot petpnoelg g PpoyodmTI®OoNS TOv YPNOYOTOWONKAY avaPEPOVTOL GTN) GLUVOMKT pnvicio PpoyomTmon Tov
petpnOnke otovg Ppoyopetpikovg otadpovs e Kdnpov katd v mepiodo 1917-2000.

(121) RELATING THE NORTH ATLANTIC OSCILLATION (NAO) WITH THE
ANNUAL RAINFALL IN CYPRUS

S. MICHAELIDES', F. TYMVIOS', C. SCHIZAS?

'Meteorological Service, Cyprus
’Department of Computer Science, University of Cyprus

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.



(122) AMEZH KAI AIAXYTH ®QTOZYNOETIKH AKTINOBOAIA (PAR) I'TA THN
AEYKQZIA-KYIIPO

®. TYMBIOE "2, B. TYMBIOE®, K. [AKQBIAHE?, &. MIXAHAIAHE!, X. ZKOYTEAH®, A. ASTHMAKOIIOY AOS?

'Metewpoiroyi Yanpeoio, Asvkwaia, Kompog

*Touéac dvoikiic Epapuoydv, Epyactipio Metewpoloyiag, avemotiuio AOfvac
I Tuipa MaOyuatikedv, Hovemoriuo AGfvag
“Tunue Inpopopiic, IMavemotiuio Kompov

IIEPIAHYH

H dpeon o duyvtn owtoovvietikny axtwvoPfoAia (PAR) dev perpdtor ocuviBog o wavomomtikd optOpo
POUSIOUETPIKAOV GTOOUDV, EVD VITAPYOLY TOAAEG TEPLOYES Yo TIG Omoieg Ogv Exel yivel moté evdeleyng épevva. To
TpoPAnpa avtd dnuovpyel v ovdykn €upecov vroloyiopov TG axtvoPfoAiag PAR amd dAAovg khpotikodg
napbdyovteg. Koprog tpémog vroroyiopot g aktivoBoriag PAR etvor n ypnoylonoinon evdg moAALOTAOCLOGTIKOD
napdyovta fPAR (mov opileton amd to Adyo g aktivoPoriog PAR mpog mv odkn aktivoPodrio, Gpar / Gy), 0TS
auToG €Yl LITOAOYIOTEL Y100 AAAN TTEPLOYN,. O CLVTEAESTIG VTOC, OGS £XEL KATAOEIKTEL OO APKETOVG EPEVVNTEG, OEV
givon otaBepdc oG peTaPAAAETOL KO KOTA T1) O1APKELD TNG UEPOS OALG KoL KaTA T dudpKeLn Tov €Tovc. EmmAéov,
e€aptdror Ko amd TG EMKPATOVCES KUPKES GLVONKES. TNV Topovod PEAETN EPELVAOVTOL 1 UNViaio SIOKVLOVET TNG
nuepniowg dupeong kot dudyvng PAR axtwvopolriog. Ta otoyygio mov ¥pnoorolodvtol ivol 1 TpayHoTiky Gpeon
wat duiyutn PAR aktivoPforio otov axtvopetpikd otofud ABoldccog,, n axtvofoiio PAR e mapdpoto aviyveut
Kot GUOTN LA ATOKPLYTG TOV NAOKOD SioKOL Le oearpidia kot 1 StépKe NAOPAEVELNS OO QVTOLOTO KALATOAOYIKO
otafuo.

(122) DIRECT AND DIFFUSE PHOTOSYNTHETICALLY ACTIVE RADIATION
(PAR) FOR NICOSIA-CYPRUS

F. Tymvios"?, V. Tymvios®, K. JACOVIDES?, S. MICHAELIDES', C. SKOUTELI", D. ASIMAKOPOULOS”

'Meteorological Service, Nicosia, Cyprus
’Division of Applied Physics, Department of Meteorology, University of Athens
’Department of Mathematics, University of Athens
*Department of Computer Science, University of Cyprus

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, Gpag /
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.



(123) MONTEAOIOIHEH THE ®QTOLYNOETIKHE AKTINOBOAIAZL (PAR) I'A
THN AEYKQZIA-KYIIPO

®. TYMBIOZ "%, K. [AKQBIAHS?, . MIXAHAIAHE', B. TYMBIOE®, X. SKOYTEAH?

"Metewpoloyici Yanpeoio Kompov
*Touéac dvoikiic Epapuoydv, Epyactipio Metewpoloyiag, Iaveriotiuio AOjvac
3 Tusua Mabnuatixdv, Havemoriuio AGfvac
“Tunue Inpopopucic, Iavemoriuio Kompov

IIEPIAHYH

IIpdopata, Egovv Topovclaotel apketd HovTELd VTOAOYIGHOV TG POTOcVVOETIKNG aKkTvoPoliag (PAR) ywa v
Avartoikn Meodyeo mov Pacilovior 6tn ypnoipomoinon evog dopbmtikod mapdyovia fPAR miveo oto mocd g
OAKNG oKTVOPoAlag mov @Bdvel 610 €00¢pog. Onmg, KApatikol mapdyovieg duvatd va EXNPEACOVV OVTOV TOV
mapbyovta (T.y. N TEPLEKTIKOTNTA TNS ATUOSQUPOS G VIPATUOVG, 1 Kabapotnta-dtadyelo TG atudseopas AOY®
™G VOPENG PLGIKMV 1 PLOUNYOVIKDY PUTOVTMOV — GEPOAVUATMV, 1] GKOWO 1) OTHOCOUIPIKT] TTieoT Kot 1) Ogppokpacio
Tov aépa). H Stapopomoinom mov duvard va enédbet 6to mocd g PAR axtvoBoriog amd v emidpaon avtdv temv
KMUOTOAOYIKOV TopopéTpmv (Kot mov dev givarl duvatd vo vToloyloBodv amd T0 amdd HoVIEAO avaAoyiag e TOo
ovvtekeotn fPAR) pmopet va etvor Wwaitepa onpavTIKy o€ €voicONTEG EPUPLOYES, OTMG G€ GLUVONKESG Ay OLLEVOL
nepidAlovtog avamtuéng (m.y. Oeppoknmia). ' avtd, oty mapovca perétn yivetor mpoonddeia mo cvvOeg
povtelomoinong G @®TOooLVOETIKNAG aktivoPoriog pe KMpotodoywkoOs mapdyovies. Ta  dedopéva  mov
YPNOLLOTOOVVTOL VAL 1) TPAYHOTIKT @OTOCLVOETIKN akTivofoAa oTov akTivopreTpikd otafud ABaidocag, n oAk
OKTIVOPBOAID. KOl TOWTOYPOVES HETPNOELS KAUATIKOV TOPOUETPOV atd OLTOUATO KAUOTOAOYIKO oTafud Tov
Bploketon eykatesnévog oTov 1610 YMOPO.

(123) MODELING THE PHOTOSYNTHETICALLY ACTIVE RADIATION (PAR)
FOR NICOSIA - CYPRUS

F. Tymvios"?, C. JACOVIDES?, S. MICHAELIDES', V. Tymvios®, C. SCOUTELI*

"Meteorological Service, Nicosia, Cyprus
’Division of Applied Physics, Department of Meteorology, University of Athens
*Department of Mathematics, University of Athens
‘Department of Computer Science, University of Cyprus

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.



(124) MEAETH ENEIZOAIQN ZQMATIAIAKHE PYITANZHE LTHN KYIIPO ME
TH XPHZH AOPY®OPIKON EIKONQN TERRA/MODIS

A. PETAAHE!, T. MIXAHAIAHE?, A. TIAPONHE!, A. PETAAHS?

'vetirotro Aractnuidv Epapuoydv kar Thiemoromons, EOviké Aotepooromeio AOnvav
Metewpoloyixn Yanpeoio, Asvkwoia, Kompog
vetirobro Epevvav Hepifdirovioc ko Bidowune Avartoéne, EOviké Aotepookomeio AOqvirv

IIEPIAHYH

Yy gpyocio avth TOPOLGIAlOVTOL TO OMMOTEAECUOTO OTO TNV OVOAALGT TOV J0pPLEOPIKMDY OESOUEVOV
TERRA/MODIS ywo v aviyvevon kot xoptoypaenon eneicodiov copatidtakng putavons oty Kompo. T tov
oKomod owtd emA&yOnkov muepounvies amd emelcodl  povmavons ywe to €1og 2002 mov oeeihovion og
OEPOUETOPEPOUEV amd TNV £€PNUO NG Zaydpag okovne. Tao amoTeAEGHOTO TNG €PYACIOG KOATASEKVOOLV TNV
duvapkotnta g xpnong Tv dopveoptk®v dedopévav MODIS yo v mapoakoiovdnon tov avopévov Kot
YOPTOYPAPNON TNG TOLOTNTOG TOV OEPA GE UEYOAN EKTACN TOPEXOVTOG TANPOPOPIES TOV UTOPOVV VO, GLVOVAGTOVV
pe dALeg VILAPYOVOES TNYEG OEGOUEVAOV (LETEMPOAOYIKE, diKTLO EMIYEIOV GTAOU®Y PETPNONG pOTTOVONG, K.0.).

(124) STUDY OF PARTICULATE AIR POLLUTION IN CYPRUS WITH THE USE
OF TERRA/MODIS IMAGES

A.RETALIS', S. MICHAELIDES?, D. PARONIS', D. RETALIS®

!Institute for Space Applications & Remote Sensing, National Observatory of Athens
’Meteorological Service, Nicosia, Cyprus
3 Institute of Environmental Research and Sustainable Development, National Observatory of Athens

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.).



(125) LOCAL SYSTEM FOR AIR POLLUTION MONITORING AND MODELING
OF THE TOWN OF PLOVDIV (PHASE I

D. ATANASSOV

National institute of Meteorology and Hydrology

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.



(126) nPOrNQsH THE XPONOZEIPAE THE TAXYTHTAE TOY ANEMOY

Y. KAAOTHPOY', T. MIXAHAIAHE®

"Avirrepo Teyvoloyiké Ivetitotro, Asvkwaoia, Kompoc
’Mezewpoloyuc Yaypeoia, Asvkwaia, Kompog

IIEPIAHYH

H yvdon tov mediov g taydTnTeg avELOL €IVl TOAD GNUOVTIKY Y10, T HoKpoTpdOeoun ekTipunon g omddoong
Tov avepotovpunivov. H dwbeoipdmra dedopévev taydtntag tov aépa €ivol emiong mOAD OMUOVTIKY, OTnV
TEPINTMON TOL TPEMEL VoL EMAEYOVV KATAAANAES TomoBeciec yoo TV €YKATACTAGT GVELOTOLPUTIVOV. V)V,
VIAPYOVV KeVE oTig Paoelg dedopévev g ToydTNTOG aVEUOL, Yo didpopovs Adyovs. Eivor emopévog modd
OMUOVTIKO va etvon kaveig og Bomn va kabopicel v TaydTNTO 0€Pa Kot VoL GOUTANPDOGEL To KEVE ovtd. [ To oxond
m¢g ovumAnpwong g Paong dedopévov viobeteitar 1 pebodoroyio. TOV TEYVNTOV VELPIKOV SIKTOOV KoLl Yo
TOPOVGIOOT] TNG TEXVIKNG QTG XPNCLLOTOOVVTAL Ol WPLULESG TIHEG TNG TAXVTNTAG TOV OVELOV YO TNV TEPLOYT TOL
epaypatog tov Kobppn otig votieg mhayiég g Kompov. H meproyn éxetl emdeyel and v Apyn Hiextpiopod cav to
TpOTO TWhpKo eykatdotacng avepotovpunivov To mapko Oo elvor oyetikd pkpd Kot Bo KaTOoKELOOTEL GE
nepopatikny Paon, kvpiong v vo a&oroynbel m dvvoarotnta e Kompov oty a&lomoinon avtig g Hopeng
OVOVEDGLUNG EVEPYELOC.

Ta otoyeio avépov yuo déka dradoyikd &t (1991-2000) eivor Swwbéopa Yy’ avtiv v mepoyn. To vevpmvikd
diktvo ekmodevnke Yo vo mpoPAémer v TaydTNTA a€pa Katd Tn Sdpkeln €vog €tovg (my. 1994) pe
YPNOLUOTOINON TV TIUDV TNG TAYVTNTAS aEPO Yo Ta Tpia Tponyovueva £ (m.y. 1991-1993). Ta ctoryeio péypt kon
70 1999 &yovv ypnoonombel yio v exnaidevorn Tov dkTvoL evd eketva ya Ta £tn 1997-1999 (e1oaymyn) kot 1o
2000 (e€oywyn) ypnoporombnkay yio v emaAnfevon tov diktvov. TIpéretl va onpeimbel 6TL T GTOKEIDL Y100 TO
¢tog 2000 NTov amoAvtg dyvwota oto diktvo. H taydmra tov avépov yuwo to étog 2000 mpoPrépdnke pe éva
ovvtereotn ovoyétiong 0.82, mov etvor KovomomTikog Yot TV TayVTNTO TOV AVELOV, H0G TOPAUETPOL TTOL givol
oD gopetdfintm. H pébodog amodeiybnke modd eAmIS0POPOC TOGO Y10 TNV GUUTANPOGCT) TOV EAAEITOVOOV TILOV
060 Kot Yoo TV TPOPAEYTN TG Ypovocelpds kot motevovpe 0Tt Ba givan éva ToADTIHO £pyalelo Yo TOVG XEPLIOTEG
TOV TOPKOV TMV OVEUOTOVPUTIVOV.

(126) TIME SERIES PREDICTION OF WIND SPEED

S. KALOGIROU', S. MICHAELIDES®

'Higher Technical Institute, Nicosia, Cyprus
’Meteorological Service of Cyprus, Nicosia, Cyprus

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.



(127) DArKOzMIO ATMOZ®AIPIKO HAEKTPIKO KYKAQMA, AZTPAITH KAI
KAIMA

A. PETAAHE', A. PETAAHS?

'verirotro Epsovav Hepiféliovioc kou Bidayunc Avémroéns, EOvié Aotepookomeio AOnvirv
’vetitobro Aiaotuxdv Epapuoydv kar Thlemoromong, EOviké Aotepookomeio AOnvav

IIEPIAHYH

H maykoco aviyvevon katoryidwv eivol amapaitn yio Tov Ipocdlopiopd TG oVAAOYING 68 AoTPATES TOYKOGHIWGS,
Kot Yot TOV TPOTo Tov M avoroyio avt oyetileTon pe dAleg mapapéTpovg 6to Toykocuo kokiopo. Ta televtaio
YXPOVIOL £YOVUE OTTOKTNOEL TOAAEG YVMDOELG GXETIKG UE TN YOPIKN KOl YPOVIKN KATOVOUN TOV KoTolyidwv. Avtd
0QefAeTON KOl GTN YPNYOPN EMEKTACT] TGV GLOTIUATMV OVIYVELONG TOV KOTOLYIO®V KOl AGTPUTMV, TOGO GTO £50(POG
0G0 Kot 6TO S1ACTNLLO.

v gpyocio auty YIVETOL OVAPOPA OTIG GXEGELS TNG OGTPOTNG KOl TOV BPOYOTTOCEMY GTN YEVIKT KuKAOPOpio TG
atpdoeopag, otnv €€aptnon e dpacTnplOTNTUS aoTpam®V pe TN Beppokpacia, K.d.. Axdun, cvinrodvrol ot
@LGIKOL pUNyaviGHol Kot 01 VToBEcEIS TOV GLVIEOLV 1] Bepokpacio Kot T OEpUOSVVOLIKY LE TNV 0GTPATT KOL TO
TOYKOO L0 OTHOCPALPIKO NAEKTPIKO KOKAWMLOL.

(127) GLOBAL ATHMOSPHERIC ELECTRICAL CIRCUIT, FLASH AND
CLIMATE

D. RETALIS', A. RETALIS?

'Istitute of Environmental Research and Sustainable Development, National Observatory of Athens
*Istitute for Space Applications & Remote Sensing, National Observatory of Athens

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.



(128) En1 THE MPOTNQIEQE OAIKON ANA AEKATIENOHMEPO
BPOXOITQEEQN

N. TAKEAAAPIOY, M. TPIANTA®YAAOS

Ebviko Aotepookomeio AOnvav, Ivaritovto Epevvav Hepifiallovioc kar Biooiuns Avamtolng, AGnva

IIEPIAHYH

Méypt onuepa n mpdyvoon g Ppoyng meplopiletoan oto av Ba Ppé€er M Oyt xatd TIG €mdueveg dVO 1 TPELS
10 moAD muépec. Ilpdyvwon mocdmrag Ppoyng yevikd dev yivetar. E&etdloviag Opmg ypovooelpéc nuepnoiov
TIHOV  Ppoxdntong, JamoTOcHUE OTL UEPIKEG OmO AVTEG OV KOl OVAKOUV Of  OlQOPETIKOVS UNVEG,
mapovctalovy peTtaED TOvg TMOAD VYNAEG ovoyeticels. Me Pdon avt) v moapatipnon, ovamtoéope pio
puébodo  mpdyvoong OoAkNG  Ppoxdémtwong mov  epapudoape kot otov  otofud C430 g  Kompov.
Awmotdoape 0Tt 1 oMK Ppoydmtoon katd to B’ dexoamevOniuepo tov Ampidiov pmopel va mpoPAepbet
KOVOTOMTIKA, opéomg petd v 28n defpovapiov.

(128) ON FORECASTING THE TOTAL RAINFALL IN A 15 DAYS PERIOD

N. SAKELLARIOU, M. TRIANTAFYLLOS

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

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.



(129) KATATAZH TYIION KAIPOY T'IA TO XEIMONA LTH OEZZAAONIKH A
THN TIEPIOAO 1989 — 1999

2. XTOAAKH, N. ITAKAAIAOY

Touéag Metewpoloyiag kou Kiyozoloyiog, Apiototéleio Havemotiuio Osocoiovikng

IIEPIAHYH
Xmv mopovoa epyacio emyyepeiton m xardradn tev TOHnOV  Kopod TOv YEWdve ot BOgocoiovikm.
XpNOOTO0VVTOL MUEPNOLEG TIES SUPOPOV UETEMPOAOYIK®DV TOPAUETp®V (amdAVTn, HEYIOTN KOl €AA(lOTN
Oeprokpaocio, oyetik Kot andAvTn VYpasic, TAXOTNTA TOL AVELOV, MUEPNGLO Vyos Ppoyng Kot didpkela Bpoxnc,
Subpreta kot KAGGHO NA0QaveELnG) Tov Metemporoyikol Ztabpov tov Apiototereiov [Mavemotpion O@gocalovikng.
Ta dedopéva avapépovtar otn xewepvn mepiodo (tpipnvo Aegkéufprog, Iavovdpiog, @ePpovdpiloc) g dexaetiog
1989-1999.
TNo xéBe pnva Eexoprotd epappodletar cvvovactikd 1 Avdivon oe Kopieg Zuvietwoeg (Principal Component
Analysis) kot 1 Cluster Analysis, yo 10 ypovikd didotnuo perétg. Kabopifovior entd tomotr kapod yu o
Aexcépuppro, &L TomOL Kapo® yia Tov lavovdpro kot extd TOmot Kapov yio to Pefpovdpro.
Ot tOmol kopov kébe Pvo cLYKPIvOVTOL HE TOLG TOTOVS KOpoy TV GAA®V dVO UNVOV, e OKOTO OQEVOS, Vo
evtomicofohv o1 OpOIOTNTES OVTAOV, APETEPOD VO, 0plaTel 1) TeAKN Katdtaén. [Tpokdmtovy déka vEol THTOL KapoD Tov
OVTITPOCMOTELOVY TN GUVOTTIKY KOTAGTOOT KukAogopiag ot Oeocalovikn yuw to Tpiunvo AekepPpiov —
Defpovapiov xatd T ypoviky mepiodo 1989-1999. Or véor tomor Kopolh meprypdeovtal, vmoroyiloviar ot
GLYVOTNTES ELPAVIGNG TOVG KOl GUYKPIVOVTOL LE T HEST] KUKAOQOPIaL.

(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 ENIIMEAQN AIQPOYMENQN ZQMATIAIQN PM10 KAI

PM2.5 XTHN AOHNA KAI XYXXETIXH ME ITHI'EX EKITOMITHX KAI
METEQPOAOI'IKEX XYNOHKEX

M. AIANOY, H. KABOYPAE, A. KOTPQNAPOY

Ebviko Aotepookomeio ABnvawv, Ivanitodro Epevvav Hepifialioviog kai Bidoiuns Avartoéng

IIEPIAHYH
H emPdapvvon g motdTTag ToV OTHOCPAIPIKOD aEP €XEL ONUOVTIKEG EMMTAOCES GTNV VYEID TOL OvOp®OTIVOL
opyoviopov. MEPOg T®mV OTHOCPUPIKGV POTOV EIGEPYETAL HECO GTOV OPYOVIGHO, KLpldg HES® TNG OVOTVONG,
npokardvtog coPapd vooruata. [Ipdoeateg emidnutoroyikés LeAéTes £3e1EaV GUOYETION UETAED TG ATUOGPOIPIKNG
pOTTOVONG 0 GmUATIOW Kot TG HENONS TOV KAPI10-0VOTVEVGTIKDY VOST|LATOV.
2V Topovoa epyacio Tapovcldloval GUYKEVIPMOTIKA KOl EVOEIKTIKA GTOotXEln TG KATAYPUQPNG TG TOLOTNTAS TOL
OTUOGQOUIPIKOD GEPQ, LE EUPOACT) 0T aumpovpEvVa copatiote PM10 kor PM2.5, oto Aekavomédio g ATTikng, amnd
10 Ivetitovto Epevvav [epiBdiriovtog kat Bivoyng Avantuéng (IETIBA), tov EBvikod Actepookoneiov AOnvav.
IMapovoialovrarl exiong ot emoylokés peTaPorésg TV ovykevip@oemv PM10 ko PM2.5, kobmg kot amoteAéopoto
NG GLGYETIONG TOVG UE LETEMPOAOYIKA dedopéva OTtmg Bepporpacic, vypacio Kot GVEUO.
Me Bdon to amoteAéopato TG UEXPL TOPO KOTOYPUENG TMV EMMEIOV POTOVONG, EKTIUATOL 1 duvaTOTNTO
TPOGEYYIoNG TV opimwv mov emPdirovion amd v oyetikn Kowotwkr Nopobeoio kot €dkotepa omd v Odnyia
99/30/EE. T tov okomd ovtd yproyLomolodvIol EKTIUACELS OC TPOG TG PACIKEG TNYEG EKTOUMNG COUTIOI®V,
AQUPAVOVTOG DTTOYN KoL TIG GUVOTKEG TOV ELVOOLV TNV AVENOT TOV GLYKEVIPOGEDYV TOVS GTNV OTHOGPOLPOL.
Ta dedopéva mov Tapovcldaloviol 6TV TapoVca EPYACio TPOEKLYAV GO GUVEXN KOTOYPAPT TOL aplBUoy Kot TNG
palog armpovpeveov copatidiov PM10 ko PM2.5 og kevipikd otafud oto kévipo tov Adnvov, kabong kot ord
avtioTolyeg mePLOSIKES UETPNOES o€ dbpopes GAleg Bécelg tov Aekovomediov, Katd TNV Sldpkeln evOg £TOVG
(OxtmBprog 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) KAIMAKEEZ MHKOYE THZ POHE TOY ANEMOY ITANQ ATIO ANQMAAH
TOIOTPA®IA — EMNIAPALH THE ATMOE®AIPIKHE EYSTAOEIAY

A. DOYNTA', M. TOMITPOY?, M. [IETPAKHE!

'enitovro Epsvvayv Hepiféliovioc kor Bidayune Avamroéne (EOviké Aotepookomeio AOnvcrv)
’Epyactipio Metewpoloyias, Tuiuo Epapuoouévye dvoucic Havemotiuiov Aqvav

IIEPIAHYH

Ot KAMpokeg provg givan éva puéyebog mov mapovoldlel Wiaitepo evolaPEpov 6TiS TVPPMOEIS POEG APOV OVGLUCTIKA
AVTITPOCOTELOLY TO HECO UEYEDOC TV GTpofilmV oL TEPLEYOVV TNV TEPLIEGOTEPT TVUPPDIN evépyela. TNV gpyacia
avtn mopovoldloviol KAIHaKEG HAKOVG TNG TupPDdSOVS PONg TAVe amd EVIOVO TOTOYPAPKO avAyAvpo omd
TMEWPOUATIKEG UETPNOEG ot0 Bopelo tufpa tng viioov Avopov.  Apyikd mopovcldlovior SGpopes TEXVIKES
VTOAOYIGLOV TV KAMUAK®V UAKOLG TNG PONG Kot emyelpeitol HeETald TOVG GUYKPIOT. TN GUVEXEW HEAETATOL M)
emidpaon g tomoypapiog ot peyédn tov otpofllev Kot Yo TG TPEWG OLVIGTAOCES TOVL OVEROL (U,V,W).
AmodeikvieTal 0Tt 1 S10pOPETIKY KAIoT TOL AOQOVL OAAG KOl 01 PIKPOTEPNG KAMUAKAG TOTOYPUPIKEG OVOUOAIEG TOV
avédvouv TV ‘evepyd TpaxdTNTA’ TOL €6GPOVS emnpedlovy Tig KApaKeEG uMKovg ™G pong.  Ta amotedéopoto
TapovGiocay  gvuolcinoio Kol WG TPOG TO0 VYOG TG HETPNONG TAVD amd TV EmMPAveLn Tov £ddpovg. Télog, o
Taplyovtag ‘aTHooQAIPIKN VoTAdED’ QaiveTol va emnpedlel 10 AOYO TOV TPLOV GLUVIGTOCMV TOV GTPOPIA®Y TG
pon¢ pe amotédeospa va eppavifetor £va €18o¢ ‘oplovtiag avicotponias’ otov evotadn aépa pe otpofilovg Tov
&yovv emunkvvlel onuavtikd katd ™ devbuvvor g Kiviiong Tov aépa. Ta amoteréopato Ppiokoviol Ge TOLOTIKN
CULE®VIO LLE OVTIOTOLYO TEPOLATIKG OTOTEAEGLOTO TAVM OO TOTOYPAPieS TAPOUOLEG e AT THG AVOpOov.

(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 BPOXOINTQIHE ETHN AOHNA AIIO METPHEEIZ
ONTIKOY DISDROMETER

I. KAAOTHPOX

Ebviko Aotepookomeio ABnvav, Ivaritodro Epevvav Hepifialioviog ko Bioounc Avarroéng, AOnva

IIEPIAHYH

Xe auTn TNV €pyacio TaPOLGIACETOL 1 OTATIOTIKN AVAAVGN OO HETPNOELS TOV YOPOUKTNPLOTIKOV BpoydTT®ong 6To
KEVIPO NG OOTIKNG TEPLoYNS ™S AOvag Yo ddotna evog étovg pe ontikd disdrometer. To chotnpo Agttovpynoe
oe ovveyn Paom pe dakomég Alyov nuepmdv AOY® TEXVIKOV TPoPfAnudTemv oty ypovikn mepiodo Noéupprog 2002-
Noéufprog 2003. To 2-D omticd disdrometer tov EAA/IEIIBA ypnotpomotel 00 déopeg omtog oe opboymvia
Suataén kot ypNyopes KAUEPEG YPOLMIKNAG CAPMOONG YO VO KATAYPAWEL TO GYNLO TOV COUOTISIOV TOL TEPVOLV
TEPTOVTOG PEGH o TS onTIKEG déopes. H draxprikn wkovodtnta tov cvotipatog givar 0.2 mm Kot vwoAoyilovron 1
TayOTNTA TTAOOTG, 1 0plovTIa. ToLTNTO, N LECT] SIGUETPOC, TO TETAATUGUEVO GO KOL 1) YOVIO TPOGAUVUTOAGLOD
(kKMon) kaBe cwpatidiov, 1 Kotovoun HeyEBoug TV otayovmv Kot 1 Evtoor g Bpoyng e axpifeto kaddtepn amnd
10%. Me Baom v Koatavoun tov peyéfoug tov otaydvav Bpoynsg Kotnyoploroovvtat to cupPavia Bpoynig mov
Kataypdonkav Pooikd o€ Ppoyn omd oTpopatopopea vEEN N vEeN Oepuikng avamtuéng. Aivovtol to péca
XOPOKTNPLOTIKA BPOYNS Kot 1 GYECT TOV GUVIEEL AVAKANCTIKOTNTO ard povTdp Le BpoydmTmon yio kébe Tomo Bpoync.
H axpiprig yvdon Tov TapapéTpov g oYEoNS oVOKANCGTIKOTNTOG-BPoyOTT®ONG EIvol 13104TEPA GNUAVTIKY] Y10, TOV
VIoAOYIoUO PpoydmTOoNg amd UETPHOEG PavTdp Yot TOKIAOLY aviloyo HE TNV Katovoun tov peyébovg tov
oToydvev Bpoyngs.

(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) AOTIMHZH ®QTOPYIIANZHE EE HEPI-ALTIKEE IIEPIOXEL. MIA
MMPOXEITIZH ME TH XPHEH I'SIT KAI THAEIIZKOIIZHE

X. XAAKIAE!, M. AIANOY?, M. TIETPAKHE?, B. ¥YAOTAOY?

"Xapowomeio Mavemoriuio AOyvirv
’vetitobvro Epevvav Hepiftlovioc kar Bidoune Avimroéne, EOviké Aotepookomeio AOqvirv

IIEPIAHYH
Ot eMOTAUOVES TAPATNPOVV UE B0UTEPO EVILAPEPOV TN GLVEYN AVENGCT TV EKTOUTMV VUKTEPIVOD POTIGHOV. Ot
actpovopol mpofAnuatiCovial omd TV OA0EVe Kol GLENVOUEVT] GMTEWVOTNTA TOL OVPAVOL KOOMG givar mALov
SVGKOAN 1 TPAYLOTOTOINGT VUKTEPVOV Ttapatnpriicemv. Emiong ot mepiPaliovioddyol avnovyodv yio to Suepevn
amoteAéopaTo 6TN YAOPIda Kot TV Tovida kabdg Kot yio Ty vroBaduion g mototntag {ong TV avlpdrmy.
2V Topoboa. EpYAcio TAPOVGIALETOL 1 GTOTIUNOT] TOV VUKTEPIVOD POTIGUOV GTO AEKOVOTTESIO TG AOnvog Kabdg
Ko e pebodoroyia yio T xaptoypaenon meploxdv YoAnvng (tranquility areas) amd Tov TexvnTO VOYXTEPIVO QOTIGUO.
H pebodoroyia avt) avoartdydnke pe mv aglomoinon twv teyvoroyidv Zvotudtov Ieoypagwav [TIAnpopopidv
(GIS) ko g Aemokdémong. Ta dedopéva TOV VUKTEPIVOD QMTIGUOD OV YPNCLUOTOONKAV TPOEPYOVTOL OO TO
Apovtikd Meteoporoyikd Aopveopikd [pdypappo (DMSP: Defence Meteorological Satellite Program / OLS:
Operational Linescan System) tov H.IT.A.
Me tov 6po "yxapteg npepiog” evvooie TNV ATEKOVICT] TV TEPLOYDV OV YapakTnpilovtal amd EAAenyn oyAncemv
Kot woppomia ot PHOT. ZVUTEPIAOUPAVEL TOAAOVS TapAyoVTES OALG KUPIWS 0TOVG TOL GYETICOVTOL [E TIG OTTIKES
Kot TI§ 0KOLoTIKES oxAnoels. H nyopdmaven, n "pwtopdmavon” kot 1 EALEYN da0mV AmoTeAoOVV aitio StoTapayns
NG PUGIKNG NPEpiag.
H mpotewvouevn pebodoroyio éxel cav KOHPLO GTOYO VO GUVEIGPEPEL GTNV OTOTIUNGN TNG VITAPYOVGAG KUTAGTAONG,
oV a&loldéynon g SLVVOUIKNG TOV UVOLEVOL TNG PMTOPVTOVONG He TNV a&lomoinot xpovooelp®dv dedouévav
KaOOG Kot TNV vIooTNPIEN TG AMYNG ATOPACEDY 0O TOVG POPEIG TG IMUOGLAG S10IKNONG HE GTOXO TNV TPOGTUGIN
Kot avaPadpen tov puoukoy TepIAiovtog.

(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 O@EPMOKPAZIAL
>E XEXH ME TIZ XAAAZOKATAITTAEEZ STHN KENTPOAYTIKH MAKEAONIA

A. TOYPNABITH, ©. KAPAKQSTAS, A. DAOKAS, T. MAKPOTTANNHE

Touéac Metewpoloyiog kou Kiyporoloyiog, Tunua I'ewioyiog, A.11.6.

IIEPIAHYH
Mehethvron pa oelpd mapapétpmv mov oxetiloviar pe v wodvvaun dvvapkn Beppokpacio, katd T nuUépeg
yoraCoxartaryidag ot fopeto EAAGSa.
H Oeswpodpevn mepiodog KOAOTTEL TOVG pNRveg Tov Beppod TUAROTOG TOL £T0vG (Ampilioc-Zentépupplog), yo Ta
xpovia 1984-2000. Extoc amd tig nuépeg yoralodmtmong, Aappdvovior Kot Lo GEPA NUEPDY CYETIKNG EVGTADELNG,
®ote T0 delypo vo givol o OAOKATNPOUEVO. XPNOLHOTO00VTOL, KVping, oedopéva TAEYHOTOG GE OAPOPES
ONUOVTIKES 1o0Papikég otdopec.
Ynoloyilovtol mpotapyikés Kot mapdymyeg petaPAntég e 160d0vaung duvapkng Oeppokpaciog. MeletdvTol ot
TOPAUETPOL QVTEG Kot €VTOTILOVTOL Ol TAEOV OVTITPOCHOTEVTIKEG TV yoAalokataryidwv KoTd Tn StipKew g
nuépag. Katadsuevietar o poLog opioprévav SEIKTOV Kat, Kupime, Tov dgiktn Showalter ekppacpévov pe t Porbsia
g 16000vVaUNG SVVOIKNG OeproKpaciog, 0 0moiog amoTeAel EKQPACT TG 0oTAOENG, OALG KOl TNG VYPOUETPIKNG
KATAGTOONG TNG ATULOCPALPOS.
Youmepaivetor 0Tt o1 TapdpeTpot mov Eeympifovy Umopov va xpnoomomBoy yio TV €K TOV TPOTEPOV EKTIUNOT
™G KATAGTAGNG, POV 1 SIUKPLTIKY TOVG KOVOTNTO HETAED TOV MUEPDV YOAALOTTMOONG KOl TOV NUEPDV GYETIKNG
gvotdfelog etvon e£loov KON TIG LECLEPLAVES KO TLG TTPMIVEG DPEG.

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

A. TOURNAVITL, 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 AHMIOYPTIA AATOPIOMOY TIA TON ENTOMIEMO KAI
METPHZH TON XAPAKTHPIETIKON TON XAAAZOKOKKON

0. KAPAKQSTAT!, X. AIAMIIAT', K. AIAMIIA', N. TEANTAS?

"Touéac Metewpoloyiac kar Khozoloyiog, Apiototéieio Havemotiuio Ocooolovikng
*Tuipo MoaBnuatikdv, Apiototéleio Iavemotiuo Osooalovikne

IIEPIAHYH
T'tveton o mpooméBeta avamruéng, dnuovpyiag kot vAomoinong evog aikyopifuov ywa tov gvromoud, T dibkpion,
TNV TEPLYPAPT| TOV GYNUATOS, TNV KATAUETPNOT] KOl ATEIKOVIOT TV YOAULOKOKK®Y £VOG XTUTNUEVOL XOAULOUETPOV
pe ™ Pondeta nhekTpovikod vITOAOYIGTY.
H dodwacio kot 1 pebodoroyio g emitevéng avtdv ToV oTOY®V €ivol BacIGUEVEC GTNV OpYN TNG OTTIKNG
aAVOyVAPLoNG TOV KUKAMK®V diokwv, pe ™ Bordeia g cuvoLaGTIKAG TOTOAOYING Kol TNG TEXYNTNG vonpoovvng. O
00pvPog mov eumepiéyetan otV €KOVA TOL YoralopéTpov, £va cofapd TPOPANLE TOV GUVOLETAL U OTOLONTOTE
avtopotn mpoosyylon, €xet Mon e€okewpbel. H emefepyacio xor avilvon kdébe yorolopétpov Topeyel TIG
eEaKPIPOUEVES KO OVTIKELUEVIKEG TANPOPOPIES YOl TIS JAOTAGEL TV YUAALOKOKK®V, TIG GLOIKEG SLOUOPPDCELS
TOVG KO TOV 0PLOUd GLYKEVTPMONG. AVTEG 01 TPMTAPYIKEG TOPAUETPOL BE®@pOvVTOL PAGIKES KoL OTAPAITNTES Y10 TV
OVTIKEWEVIKN €Qappoy ¢ ddikaciog g otatiotikng a&loddynons. Ymoroyiletan €va mAnbog mapdymywmv
TOPAUETPOV, OTmG: 1 Hala xorallol, n evépyela TPOGKPOLGNG, N KIVITIKN eVEPYELN XOAALOKOKK®OV, K.A.T.
O amortovpevog xpovog aviivong kabe yolalopéTpov éxel pewwbel oto ehdyioto duvatd. Avtod, Kavel OAGKANPO TO
cvotnua -mov Paciletor oTig évvoleg Kot opy€g TG YEMLETPIKNG KOl GUVOVAGTIKIG TOTOAOYIOG, TOV GUVOELOVTOL LIE
NV TE(VNTH VONUOCULVN- €va emBountd kot ypNnotpo epyoreio yioo v a&loAdynon Tpoypoupdtov yolalikng
TPOCTAGIOG, S10TL dEV AALTEL OTOLUSNTOTE VIOKEWEVIKT] ovOpdmTvY eméuPaom.

(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 rPAMMIKON TAZEQN LE MAKPOXPONIEE

MHNIAIEX XETPEX OEPMOKPAXIAY KAI BPOXOIITQXHYX TOY EAAAAIKOY
XQPOY

A. XAABANOY, ®. MAYPOMMATHE, I1. ITENNAS, E. TKOYNTOYBA

Touéag Metewpoloyiog kou Kiyoazoloyiog, Tunua I'ewioyiog, Apiototédeto lavemoriuio Ocooolovikng

IIEPIAHYH

v pelétn avt) gpevvator 1 VTapEN GTATIOTIKG CNUAVTIIKMOV YPOUUIKGOV TAGEMV GTIG UNVINIES XPOVOGEPESG TNG
Oeppokpaciog Tov aépa kol TG Ppoydmtmons 6tovg otadpovg Abnvae, Oeocarovikng kot Képkvpag. To punviaio
dedopéva Ko Yo Tig V0o TOPUUETPOVG KOAVTTOVV TNV TEPiodo amd 1o devTePo oo Tov 190V adva mg to 2002.
2TV GUVEXELN, Ol 10TOPIKEG YPOVOGELPES GLYKPIVOVTOL e TIG avTioToryeg omd £va TPOSEOTO VYNANG opllovTiog
avaivong povtéro tng atpoceapas (HadRM3). Aviikeluevikdg okomdsg g cvykplong givar va e€etoohel katd
1660 1o povrého HadRM3 eivar og B€om vo Topdyet 1o YOpaKTNPIGTIKA TOV TOTKAOV KAMUATOV. ZEVAPLO KMUOTIKOV
OALOYDV SNLLOVPYOVVTOL LE TIV TPOTOTOINOT TOV IGTOPIK®Y ¥POVOSEp®V Beppokpaciog kot fpoydntoonc. Télog,
ol evdeydueveg Taoelg g Beppokpaciog kot PpoxdmTmong uéypt to téhog Tav 21%° advo ektipodval.

(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.



(13'7) EXTIMHEZH THE HAIAKHE AKTINOBOAIAE ATTO METPHEEIZ

OEPMOKPAXIAY TOY AEPA YE AXTIKOYX KAI ATPOTIKOYX XTAOMOYX XTH
DOAQPIAA TQN H.ILA

©®. MAYPOMMATHE!, S. S. JAGTAP?

"Toutac Metewpoloyiac kau Khuazoloyiag, Apiototédeio Havemotiuio Qcooalovikne
’Department of Agricultural and Biological Engineering, University of Florida, U.S.A

IIEPIAHYH

H é\Mewyn petpricenv nilokng axtvoforiog (HA) eivar éva onuavtikd unddlo yio TIG TEPIOGOTEPES EPAPUOYES
OYPOLETOPOLOYIKOV HOVTEA®V. Apyikd, eumelpikés péBodor yuo tov vmoroywond ™ HA, cav cvvdptnon g
HEYIoTNG Ko eAdylotng Beppokpaciog tov oépa, a&loloyohvTol YPTGILOTOUDVTAS NUEPTIOLEG YPOVOCEIPES OO
aotikég Ko aypotikég meployés ot Prmpda tov H.ILA. Télog, n ywpikn SOU TOV EUTEPIKAOV TOPUUETPOV
gpevvdrtar ko 1 duvardmnta ektipnong HA og aypotikég meployég and mopapétpoug mov avorthydnkay o€ oypoTikég
Kot aoTikég meploxég a&toroyeitat. To povtédo mov avortdydnke and tovg Donatelli kor Bellochi (DB) wétuye tig
axpBéotepes ektiunoelg HA ot @Adpdo. H wavémra extipnong egoaptdtor omd tov Tomov tov meptPdAloviog
(aypoTikd - aoTIKd) KoL T0 YEOYPAPKO TAGTOG. Too RMSE petald Tov 16Topik®dVv Kot EKTIUNHEVOV (povooelpdv HA
KopdvOnkay  omd 3.1 éog 4.1 MIm?2d™! kon omd 3.2 é0¢ 4.9 MIm?d”! yio Ti¢ aypotikois Kat aoTikovs oTadpovg
avtiotoyo. H oaktwvoPorion oT1c aypoTikéc mEPLOYES VTOAOYIGTNKE OTOTEAEGUATIKO OTO TOVG EUMELPIKOVG
TOPAUETPOVS OV TPoNADay amd avtictorya mepifarlovta kot vepekTnOnke katd 17,6%, ot unviaio Baomn, 6tav
ot TapapeTpot IponAbav and tovg actikovs otadpodc. Xvunepaivovpe 6Tt o1 actikoi otadpol eivan KoTdAiniot yio
v extipnon HA o€ aotikd mepipdiiovto povo.

(137) 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 MIm™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 TPOIOMAYZHE
¥TO BOPEIO HMIZ®AIPIO

A.KAPEAHX

Hovemotiuio g East Anglia, Tunuo Hepifolioviikav Meletwv

IIEPIAHYH
Mo y@pikn avéAvcTn Tov VYOLS TG TPOTOTOVONG, OTWS AVTO TPOEKVLYE YPNOLUOTOLDOVTAG TOV TOHTO VILOAOYIGLOV
TOV TAYOVS OTHLOGPALPLKOD GTPMUOTOS, ONUIOVPYHONKE LE TN XPNOULOTOINGT| TG OTATIOTIKNG HEBOS0V TEPIGTPOPNS
KUPl®V GUVIGTMO®V, Ol OTTOIEG LUE TN GEPE TOVG TPOEKLYAV OO TOV TIVOKE GUVIIKVUOVOTS TOV OPYIKOV TIUOV
Tov Vyovug. H {8t avdivon éytve Egywprotd kot yio kKabe va amd ta S0 HIGA TG OPYIKNG XPOVOCGEPAS. ZVVOAMKE
déxa KOpleg CLVICTMGSEG eENXONCAY Kot OAES TOVG TEPLGTPAPNKAY Y10 VOL ATOPELYOEL 1 ATDOAELD TANPOPOPLDV.
H Stoomopd, mov ot kKipleg cuVIGTMOGESG £ENYOVV, PTavEL TO 77% TNG GLVOAIKNG SLUGTOPAS TV apyIK®OV TIHAOV. 'Extog
amd 600, OAEG Ol GAAEC CLVIOTMGESG £xovV TTopatnPNOel kot o KatdTEPa VY. OAEG O GuVIGTOOES £0e1EaV 1o LPN
e€aptnon omd 1o 6lov Kot achevi £aptnon amd Tovg VopaTRoLS Kot T péon Lovikn kukAoeopio. To mo eupavig
apy€TLUTO TNAEGLVOECEMY NTAV GLVOESEUEVO pe TNV ToAwvdpounon tov Bopeiov Huoeoapiov (NAO). Ou
KMUOTOAOYIKEG HETOPOAEG TV TEAELTAIWV dVO SEKAETIMV OMEWOVILOVIOV KOAVTEPH OTIS GLVIGTAOES OV Elyav
opoldTNTEG Le avti Tov NAO.
H ototiotikny avéivon PBaciotnke og dedopéva tov NCEP/NCAR reanalysis project, o 0oio. KAADTTAV T XPOVIKN
neplodo mov exteivetan amd tov lavovdpio tov 1948 émg xan o Mdto 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 XAAAZOITQEHE

Y. ZTOAAKH, O. X. KAPAKQSTAS

Touéag Metewpoloyiag kou Kiyoroloyiog, Apiototéleio Havemotiuio Osoooiovikng

ITEPIAHYH

T'veton o TpoomdOeior EVIOTIGHOD, TEPLYPAPTS KOL ATEIKOVIGTG TOV POVOUEVOL TNG YOAALOTTMONG MG CLVEPTNON
GUYKEKPIUEVAOV OEPLOVYPOUETPIKDOV Kol SUVOUIKGOV Topapétpmv. MeAeTdtor 1 QUOIKY onpocic, Kabmg kot m
GLUTEPLPOPA TOV TOPAUETPOV OVTAV, OC TPOG TNV EUPAVION, CAAGL KOl OVTITPOCAOTEVLGT TOV QPUIVOUEVOL TNG
YOACOTTMONG, UE AMADTEPO OKOTO TNV TEKUNPLOUEVY] OVOAVLTIKY EKQPACT) TNG GLVAPTNONG, PBACEL TPOTUPYIKAOV
LETE®POLOYIKADV TOPAUETP®V, OTMS: YemOLVAUIKOV Vyovug, Beplokpaciog kot OYETIKNG LYpAciag Tov aépa, oTo
Stpopa 1ooPapikd enimedo TG ATUOCPULPOG.

Xpnowonotovvtoar  dedopéve tov Ebvikov Tlpoypdappatog Xaralwkng IIpootacioag towv koAlepyeudv, mTOL
avapépovtal oty Teployn Tv vopmv Huabiog kot [TEAAG kot apopodv atn ypoviky mepiodo Maiov — Zemtepufpiov
Tov etdv 1984-1997. Ta dedopévo Tpoépyovial amd HETPNCELS TOV PavTap Kopod 610 agpodpopo «Makedovion
Kot padtoforoelg TG TEPLOYNG EVOLOPEPOVTOC.

EAéyyetatl o TpOTOg PUPUOYNG TNG OVAAVTIKNG EKPPOOTIS TOV PAIVOUEVOD TG XOAULOTTOONG, MG TPOG T PLGIKN
™m¢ onpacia, ALY Kot TV OVIUTPOSMOTEVTIKOTNTA TNG. ZuYKpivovTal To optOUnTIKA omoTeEAEGHATO TG GUVAPTHONG
LLE TIG OVTUTPOCMTEVTIKEG TYEG AVOKAAGTIKOTNTOS TOV PAVTAP KALPOV, OTIMS OVTES LETPONKOV 1] KOl KOTOypaQN KOV
péow tov cvotipotog TITAN (Thunderstorm Identification Tracking Analysis and Nowcasting), kot a&loloyoOvtol.

(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 KAYZQNAZ ETH O@EZZAAONIKH KATA TA TEAEYTAIA 44 XPONIA

N. [TAKAAIAOY, ©. X. KAPAKQSTAS

Touéag Metewpoloyiag kou Kiyoroloyiog, Apiototéleio Havemotiuio Osoooiovikng

IIEPIAHYH

Meletdvton Ta TEI60d10 KOHowVa oty TePLoy s Ococarovikng yio tn ypoviky mepiodo 1960-2003 (44 ypovia).
Tlo ™ omot, GVTIKEWWEVIKY KOl AETTOUEPT) UEAETN] OVILETOTIONG TOV (OLVOUEVOL TOL KOVGMVO, OVOYKOOTIKE
YPNOLLOTO0VVTOL O wplodeg THEG TG Beprokpaciog Kot TG GYETIKNG VYPAGING TOL 0€Pa, Y10l TO YPOVIKO AT
Maiov — ZemtepPpiov. Ta dedopéva mpoépyovtar and 1o Metewporoykd Xtabud tov Topéo Metewporoyiog won
Khpatoroylog tov Apiototereiov [avemompiov Oeccarovikng.

O &vTomIoUOC TOL PUVOUEVOD TOV KODO®MVE DAOTOIEITOL LE TN (P01 TOV OPLOI®V TIUAV TOV BIOKAUATIKGOV SEIKTMOV
Temperature-Humidity Index (THI) xon Summer Simmer Index (SSI), mov vroloyilovtor and Tig oproieg TS TG
Oeppokpoociog Tov aépa Kol TNG GYETIKNG VYPOCING. 2T dadikacio TG aviALeNG CUUTEPIALAUBAVOVTOL Ol ETHGIEG
Kot pUnviodes KOTOVOUEG TV SEIKTMV OVTMV, OTOV Kol €vIOmilovial Ol UEYIOTEG GLYVOTNTES ELPAVIONG TOV
€MeLG0diV Kadowva 6TNV TOAN TS Oeccalovikng.

Ta yapaxmpiotikd tov deiktdv THI kot SSI cvykpivovtor o €To10 Kot punvicio. KAOKo, Kot 01 OHOtOTNTES Kot
SPOPES OVTAOV SLOTLTOVOVTOL KOt 0ELOAOYOVVTOL.

(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.



(141) AAAATEZ LTHN ENTAZH TOY KEAIOY HADLEY ZE ENA IEIPAMA
SYZEYTMENOY GCM XQPIE OKEANIA META®OPA OEPMOTHTAX

X. MHTAX

Touéag Metewpoioyiog kor Dvoikns Qreavoypopiog, [lavemoriuio tov Maidu, H.I1.A.

IIEPIAHYH
Xpnowonotovvton to. amotedéopota omd évo meipopa mov €ywve amd to LDEO, oto omolo éva ocvlevypévo
atpdoeopo/ wkeavog Moviérho Tevikig Kukhopopiag (GCM) epapuodleton yio 120 ét. H petopopd Oepudtntog
TOV OKEAVOV dtotnpeitol 6TV KMUOTIK TS T Yo To tpadta 20 ypoévia. ‘Eneita peidvetor otabepd, Kot t€Aog
pmdeviletan petd amd 100 xpoévia. Ymoroyiletar ) péon peonufpivi xukioeopio (MMK) kot opiletor n évraon tov
KkeMo¥ (daktvAiov) Hadley, ogn péyiot (erdyiotn) MMK yio to Bopeto (vOT0) noseaipto.
Xvumepaiveton 61t 10 keAM Hadley tov Bdpetov nuiceapiov duvopdvetl, evd To avticToryo Tov vOTov NUseaipiov
napapével oxedov opetapinto. H tédon avtig g evOuvapmong YiveTol epeovig OUESmS LETA TNV TEYVIKT EAATTOOT
¢ oKedviog petapopds Beppotmtog. Paiveral 6tL 1 TGon VT eival YPAUUIKD, OTOG Kot 1] EAGTTOGCT TG WKEAVING
petaeopds Bepudmroc. 1o voTio NUceaiptlo, 6mov 1 petafAntotnta eivar opketd peyaldtepn, dev yiveton EHLEOvVG
[ avaioyn tdon.
Ipoteiveton N €&ng vdOeom: OGOV 01 wKeavol peTapEPoLY Aydtepn Bepprotnta, N atudSEUpo TPENEL Vo AENGEL
NV HETOQPOPE, €Tol ®oTe T0 160L0Y10 OKTIVOPOAING VO TOPOUEiVEL OUETAPANTO. AVTO EMTLYYXAVETOL UE TNV
EVOLVAUMGT TOV TO ATOSOTIKOD UNYOVIGHOD HeTapopds Bepudmrog mov drabétet, dnAadn Tov keilov Hadley.

(141) CHANGES IN THE STRENGTH OF THE HADLEY CELL IN A COUPLED
GCM EXPERIMENT WITH NO OCEAN HEAT FLUX

C. M. MITAS

Division of Meteorology and Physical Oceanography, University of Miami

ABSTRACT
The results, from an experiment contacted by the Lamont-Doherty Earth Observatory (LDEO) in which a coupled
GCM is run for 120 years, are used. The heat transport performed by the oceans is kept at its climatological values
for the first 20 years. Then it is gradually reduced, and finally shuts off after 100 years. The mean meridional
circulation (MMC) is calculated and the Hadley cell strength as the maximum (minimum) MMC for the northern
(southern) hemisphere is defined.
It is found that the Northern hemisphere Hadley cell strengthens, while its Southern hemisphere counterpart remains
approximately the same. The trend in the strengthening is discernible, as soon as the ocean heat flux is artificially
reduced. It appears that the trend is linear, as it is the ocean heat flux reduction. In the Southern hemisphere there is
no obvious linear trend, although the variability of the Hadley cell strength is larger.
It is hypothesized that with the ocean transporting less heat, the atmosphere needs to increase the transport, so that
the radiation balance remains. It accomplishes that by strengthening the most efficient heat transport mechanism,
namely the mean meridional circulation of the Hadley cell.



(142) 0 POAOE TOY YHOTPOIIIKOY AEPOXEIMAPPOY LTH AHMIOYPI'TA
KAI EKAHAQEH XAAAZOKATAITTAQN

A. MIIPIKAS, ©@. KAPAKQSTAS, A. DAOKAS, I1. TIENNAS

Touéag Metewpoloyiog kou Kiyozoloyiog, Apiototéleio Havemotiuio Osoooiovikng

IIEPIAHYH
Epevvator o poOAOG TOL LTOTPOTIKOV GEPOYEWAPPOL ot dnpovpyio kol ekdniworn yoralokoatoryidag. Ot
yoralontmoelg mov ekdnAddnkav otig 17 ko 18 IovAiov 1986 otv Kevipikry Maxedovia kot Tpokdiesav
avLTTOAOYIoTEG INULES LEAETOVTAL GTN GLVOTTIKN KO HEOT KAIHOKAL.
Amd ovvomTiKng mAevpds, TopoTnpeiTol piol EVIOVY HETAPOPE KLKAWOVIKOD oTpofiliopod oto defld  piog
emepydpevns Papopetpkng oxdone. Xta 850 hPa emupoatel yoyxpn petapopd, eved ota 500 hPa apykd mapatmpeiton
Oepun petopopd ko apydtepo dnpuovpyio yoypng Muvng. Amd Oeppoduvopikng TAevpds, ot vYnAég cuvOnKeg
vypaoiog Kol ot Oeppéc aépieg PHALEG GTNV EMPAVELD, OE GUVOVAGUO LE TIG OYETIKO OPOGEPES UETAPEPOLEVEG OEPLES
pales ota 850 hPa, dnuovpyodv Beppodvvapkn aotddeia, Tov JevKoAHVEL TV AVATTLEN TV KOTOY0QOpOV
ve@mv. O1 16YVPEG 0VOOIKEG KIVIIGELG TOV GUVOSEVOVV TO EMELGOSI0 QLTO, GVVOEOVTAL E TNV OpLOVTIO aAmdKAIoN TNG
aéplog HACag oTo VYOG TV UEYIoTOV AVEL®OV, HEGO OE VO LEYIOTO TOL VIOTPOTIKOV ALEPOYXELAPPOV, EXAV® OO TNV
neployn evowpépovtog. H pikpod pnkovg KOpotog emepyouevn dtatapoyn, AOym tng €Viovig KUKAOVIKOTNTOG,
GLVOJEVETOL OO 1oYVPO AYEMOTPOPIKO pevpo. Etor dnpuovpyeitor por KAEGTH KATOKOPLON OYEDMOTPOPIKN
KukAoopia, pe Tov avodikd e kKAGdo mhve and v Kevrpikn Makedovia.
SOUTEPUCOTIKG TPOKVATEL, TOG OTAV 0L CVADVES TOV BUPOUETPIKGOV KOUAVGEDVY TAEGEHOVY HEGH GTOV VITOTPOTIKO
aePOYEINaPPO, TOTE, LIAPYEL SLVOTOTNTA, O VTOTPOMIKOG OEPOYEILOPPOS VO OMGEL OVOSIKES KIVIGEIG KoLl VOl
exdrwbel atpoceapkn aotdbeto Kot enopévag mbavotnta dnpovpyiog yoralokataryidmy.

(142) THE ROLE OF THE SUBTROPICAL JET IN THE DEVELOPMENT OF
HAILSTORMS

D. BRIKAS, T.S. KARACOSTAS, A. FLOCAS, P. PENNAS

Department of Meteorology and Climatology, Aristotelian University of Thessaloniki

ABSTRACT
An attempt is made to investigate the role of the subtropical jet in the development of hailstorms. The hailstorms
cases, that hit Central Macedonia on the 17" and 18" of July 1986 and caused severe damages to agriculture, are
studied from the synoptic, dynamic and thermodynamic point of view.
From the synoptic analysis, a cyclonic vorticity advection is identified downwind of an approaching barometric
trough. Cold air advection occurred is observed at the 850 hPa. An initial warm air advection at the 500 hPa, changes
its place with a developed cold pool of air. From the thermodynamic analysis, the high relative humidity and the hot
air masses at the surface, coupled with the relatively cooler advected air masses at 850 hPa, results to the release of
convective instability, conditions favorable for the development of convective cells. The strong convective updraft
was associated with upper level tropospheric mass divergence in a subtropical jet streak above the study area.
Because of the strong cyclonic curvature, the flow in the short-wave approaching disturbance is highly ageostrophic
upper. Thus, a closed vertical ageostrophic circulation develops, with the upward branch of the circulation situated
above Central Macedonia.
A major outcome from this study is that when the troughs of barometric waves travel within the subtropical jet, then,
the latter may support upward motion, which contributes to moist convection that releases conditional instability for
further development of hailstorm conditions.



(143) 0 AEPOXEIMAPPOX KAI H EINIAPAZH TOY LTIE XAAAZOKATAITIAEE
STHN INEPIOXH THE KENTPIKHE MAKEAONIAX

Y. AHMOYT=H!, ©. KAPAKQSTAS?

'Kévipo Metewpoiroyicdrv Epapuoydv, Opyaviouos EAnvikav Fewpyikdv Acpolicewmv
*Touéac Metewpooyioc kar Kluaroloyias, Apiototéieio Havemotiuio Osooalovikne

IIEPIAHYH
T'iveton o Tpoomadelo dlepevvnong Kol EVIOTIGLOD TV NUEPDV TOPOVGIOG TOV AEPOYEWAPPOV (TOYLTNTO AVELOV
peyoAvtepn 1 ion pe 60 knots) otnv gvpdrepn meployn tov Baikaviov (30°N-50°N,10°W-30°W), katd ™ Oepun
nepiodo tov étovg (ATpiliog-ZentépuPprog) Kot yio o dtdotnpo 1997-2002.
T"oa 1o oxomd awtd peretOnkav ot cuvonTikoi YapTeG TV 1oPapikdv empaveldv Twv 300 kot 200 hPa g 12:00
UTC. Ano myv g&étaon tov xoptdv Kopol, Tpoékvyay 10 cuvortikés kataotdoelg e faon T Yeviky Kukhopopio
NG OTHOCPOLPOS KO KOTOOKEVAGTKAY 01 HEGOL XAPTES Y10t KAOE GLUVOTTIKY KOTAGTAGN.
Melethvtor ot akoAovBieg TV MUEPDOV TAPOVGING TOL CEPOYELLAPPOL Kot yiveTol oTOTIOTIKY emeepyocio TV
dewctdv aotdbewog, pe Paon dedopévo padioforicemv Tov Metewporoyikod GTadpov g OecGolovikNg Yol TIG
nuépeg avtés. Tivetar mpoomdbelo cHvOEONS TG TAPOLGIAG, 1| UM, TOL OEPOYELLAPPOL OTNV €LPVTEPN TEPLOYN
peAéng, pe v mapovcia 1 Oyt xahallod, otnv tepoyn s Kevrpikng Makedoviac.

(143) THE JET STREAM AND ITS INFLUENCE TO THE HAILSTORMS OVER
CENTRAL MACEDONIA

S. DIMOUTSI', T.S. KARACOSTAS®

! Meteorological Applications Center, Greek Agricultural Insurance Organization
’Department of Meteorology and Climatology, Aristotle University of Thessaloniki

ABSTRACT
An attempt is made to investigate and identify the days of the presence of the jet stream (winds speed equals or
greater than 60 knots) in the major Balkan area (30°N-50°N, 10°W-30°W), during the warm part of the year (April-
September) and for the period 1997-2002.
To meet this objective, the 12:00 UTC synoptic charts at the isobaric surfaces of 300 and 200 hPa were studied.
Based upon the general circulation, ten distinct synoptic situations have been resulted and their average synoptic
conditions were constructed.
The sequence of the presence of the jet stream days was studied. Furthermore, a statistical analysis of the instability
indices was performed, based on the data resulted from the Thessaloniki Upper Level Station, for the days with the
jet stream presence. An extra attempt is made, trying to connect the presence or not of the jet stream, with the
presence or not of the hailstorms, over the examined area of Central Macedonia.



(144) MEAETH XAPAKTHPIZTIKQN TQN @EPMON KAI YXPON EIZBOAQN
>TON EYPYTEPO EAAAAIKO XQPO

M. BAPOH, ®. KAPAKQSTAS, T. MAKPOTTANNHE, A. DAOKAS

Touéag Metewpoloyiag kou Kiyozoloyiog, Apiototéleio Havemotiuio Osocoiovikng

IIEPIAHYH
Meletdhvton To YepaKTNPLoTIKE TV BeprdV Kot Yoypdv EI6PoADY otov euputepo EAladkd ympo. T'a to Adyo avtd
YPNOLLOTOLOVVTOL Ol LEYIOTEG Kol EAGYLOTES MUEPNOLES TES TG Bepuokpaciog, mov Aapupdvovtor and dekoevvia
(19) ovvortikobe 6TadovG, 01 0Toi0l KaAHTTOVY OAOKANPO TOov EAL0SIKS YDpO.
Evtonifovtar ta eneicddia tov Bepudv kot yoypodv eioPordv yio kabe otabud Kot yio ) xpovikn nepiodo 1957-
2000. OpodomoloHVTOL OVTE AVAAOYO. LE TN XPOVIKN OLAPKELL TOVG, Kot DTOAOYILOVTOL 01 GLUYVOTNTES TOVS, TOGO OF
€TN0L0, ETOYIKN Kot pnviaio kKAlpoaka, 660 Kot og Bepur| Kot youyxpn mepiodo.
211 GLVEKELD, OTOLOVAOVOVTOL Ol NUEPES TTOV TANPOVY TO KPLTHPLO EMAOYNG TOV OEPUOV Kot TOV WYuypdV EIGROADY,
Kot peretdvTor TAéov avtoduvopa. Yroloyiletar, yio kéOe otabud, n cuyvoétTTa Toug avé piva, £moxn, Oepun Ko
yoypn meplodo, kat yio OAN ) mepiodo perétne. Tavtdypova, LeAETATOL KOl 1) oLYVOTNTO ELPEVIONG TOVG 0V £TOG,
®oTE vo peAetn el 1 draypoviky mopeio aTOV KOTé ToL 44 £TN TG TEPLOOOL PEAETNC.
Téhog, vmohoyiletanr 10 €T1010, E€MOYKO, Ko pnvioio afpolotikd OeproKpactoKd TAEOVOCUO Kol EALEUUIO TMV
Oepudv Kol Yoxpov MUEPOV avTioTolya, dote vo, dOvatar va peretndei 1 toxdv petoforn. Ta mpoxdmrovia
GUUTEPAGLLOTO. KOTOYPAPOVTAL, TOPOLGLAioVTaL Kot a&lOA0YOVVTAL.

(144) STUDY OF THE CHARACTERISTICS OF WARM AND COLD AIR
INVASIONS OVER THE MAJOR GREEK AREA

M. VARFI, TH. KARACOSTAS, T. MAKROGIANNIS, A. FLOCAS

Department of Meteorology and Climatology, Aristotelian University of Thessaloniki

ABSTRACT
The characteristics of the warm and cold air invasions are studied over the major Greek area. To meet this objective,
the daily maximum and minimum air temperature values are considered, obtained from 19 synoptic stations,
covering the broad area of study.
The warm and cold air invasions are identified and selected, for each station and for the period 1957-2000. The
identified events are grouped with respect to their time duration. Their frequencies of occurrence are calculated in an
annual, seasonal, monthly and warm and cold period, basis.
The days, that fulfill the adopted criterion, are isolated, and hereafter they are studied as units. Their frequencies of
occurrence are calculated in a seasonal, monthly and warm and cold period, basis, for each station. Moreover, trend
analysis of the annual frequencies of occurrence of warm and cold air invasions is performed for the 44 years of the
studied period, in order to demonstrate any climate change indication.
Finally, the annual, seasonal and monthly thermal budget is calculated for the warm and cold days. It is believed, that
any thermal excess or deficit, would be indicative to some climatic change. The calculated results are depicted and
critically evaluated.



(145) AYNHTIKOTHTA ANTIMETQIIIZHZ LYNOHKON AEIWYAPIAL ETHN
KENTPIKH KAI BOPEIA EAAAAA

A. OPOANOY', ©. KAPAKQETAS?

'Mezewpoloyixii Yanpeoio, Asvkwaoia, Kompoc
*Touéac Metewpoloyiac xoa Klapozoloyias, Apiototédeio Iavemotiuio Osooalovikne

IIEPIAHYH

Tiveton o dre€odkn pedétn g nopeiag g Ppoydntwong oty Kevrpikn kot Bopeio EAAGSa, e andTtepo okomd
VO EVTOTIOTEL 1 avayKouoTnTa, oAAG Kol SuvoToTnTe EQAPUOYNG TPOYPAUUaTOS avénong Ppoyontdoemy. Apyikd
HEAETATOL 1] TAOT) TOV TOG®V Ppoyng Kot yivetar ypnon tov deikt Enpaciog Palmer (Palmer Drought Severity Index
- PDSI) o¢ dedopévo avIImpoc®RELTIK®V GTAOU®Y TG TEPLOYNS, YO VO EVTOTIOTEL TUYOV TPOPAN L Astyvudpiog.
Emmpoobeta, ypnoponotovvtar dopu@opikd dedopéva vepav and ) @don D2 tov mpoypdppotog International
Satellite Cloud Climatology (ISCCP). 'Etot mapéyovton pnviaieg ypovooelpés d0pueopikady SedOUEVOV VEPGDV,
pecomomuévav ava Tpimpo, yio ) ypovikn mepiodo 1983-1998. I'vetar mpoomébeia yio ToV EVIOTIGUO TNG YPOVIKNG
KOTOVOUNG EROAVIONG SapOpOV TOT®V VEQ®V GTNV Tepoyn evolapépovtog. Tlapovoidletar 1 gvoonpepnoe
petaBoAn Tov Vyoug TG kopueng kébe gidovg vépovs. Me Baon ta amoteléopata tng LeAETNG avTG, e€eTaleTon M
epiodog KoL 1) GLYVOTNTO EUPAVIONS TOV VEPOV TOL EMIEYOVTAL TPOTOTOINGT Kot 1 pnvicia petafoin Tov Hyoug
TOV ETAEYUEVOV VEQMV Y10 GUYKEKPLULEVT YPOVIKT TEPI0d0 KaTd T StépKELD TG NUEPUC.

IIpocdiopilovtog, T060 TV TPOTEWOUEVN TEPIOBO EQOPHOYNG LEALOVTIKOD TTPOYpAppaTog avénong Bpoyns, 060 Kot
TOV TOMO TOV VEPAOV oV SVvavTol v TPomomonfovv, GUUTEPOIVETOL 1 GKOTIUOTNTA, OAAL Kot 1 duvoTdTnTa,
AVTILETOTIONS cLVONKAOV Actyudpiag, pe T Borbeia T Tpomonoinons Tov Kopoo.

(145) ON THE POTENTIALITY OF CONFRONTING DROUGHT CONDITIONS
OVER CENTRAL AND NORTHERN GREECE

A. ORPHANOU', T. S. KARACOSTAS?

'Meteorological Service, Nicosia, Cyprus
’Department of Meteorology and Climatology, Aristotelian University of Thessaloniki

ABSTRACT
An attempt is made to study the rainfall trend over central and northern Greece. The objective is to demonstrate any
possible necessity for applying a precipitation enhancement program.
The rainfall data are studied by investigating the trends as a function of the years. The Palmer Drought Severity
Index (PDSI) is applied on data from the representative stations of the examined area, in order to detect any drought
conditions. Moreover, satellite cloud data from phase D2 of the International Satellite Cloud Climatology Program
(ISCCP) are used. Thus, time series of monthly satellite cloud data information, averaged over three hours are
produced for the period 1983-1998. An attempt is made to identify and demonstrate the time distribution of the
various cloud types in the region of interest. The interdiurnal cloud top height change is presented for the various
cloud types. Based on this study, the period and the frequency of the occurrence of the suitable for weather
modification types of clouds are studied. Additional information concerning the monthly cloud top height change of
the selected clouds is also provided, through out the day for the examined period.
After determining the period of a proposed precipitation enhancement program and the types of clouds favorable to
be modified, the feasibility and potentiality of confronting drought conditions is established, through the weather
modification approach.



(146) AZIOAOTHZIH TON AEIKTON ZHPALIAL LTHN IIAPACQIH EITOY LTH
BOPEIA EAAAAA

®. MAYPOMATHS, ®. KAPAKQSTAS

Touéag Metewpoloyiag kou Kiyoroloyiog, Apiototéleio Havemotiuio Osoooiovikng

IIEPIAHYH
AvTikeylevikdg okondg otn peAétn avth givar n a&lodldynon tpuodv STtV Enpaciag oty mapaymyn citov otnv
Bopeia EALGS.
Apycd, po avobeopnpévn ékdoon tov deiktn Enpaciog Palmer Drought Severity Index (PDSI) tpomomoteiton
TEPOLTEP LLE TNV OvTikaTtdoTtoon g neBddov Thornthwaite, mov ypnoionoteitat Yo TOV VTOAOYIGUO TG SOVVNTIKNG
e€atpoodomvong (PET), pe o povtého Priestlay-Taylor. H gpneipikn oxéon mov avantoybnke omd tovg Donatelli
kot Campbell (DC) ypnoylomotibnke ywo tov vworoyopd g NAekng aktvoforiog amd ™ UV Kol gEAdyoTn
Oeppokpooio Tov aépo. v cvvéxewn, ol deikteg PDSI, Z (deiktng avopoariog g vypaociog) kot SPI (deiktng
avoporiog g PpoydmTmong) cuykpivovral, pe otdyo vo Ppedel o katahAnAdtepog Yo TNV TPOPAEYN TOL HOAOKOD
Kot okAnpod citov oty meployn Oesoarovikng yio v mepiodo 1964-2001. H cvykpion yivetor pe t Pordeia
noAvovOpOY 2% Babuod, mov avortoydnkov petald tov dewtdv Enpaciag kot TG cvykodnig tov citov. O
oLvoLaoUOS TV poviédwy Priestlay-Taylor/DC, peiwoe to tomikd opdipe (RMSE) peta&d tov umvicieov Tipdv mg
PET, 6mwg vroroyicOnkav pe ta povtého Thornthwaite ko Penman-Monteith, katd 35%.
Youmepaiveton 6tL ot PDSI kot Z givan o1 kaAdtepot deikteg Enpaciag yio Ty TpofAEYT TG Tapaywyng 6itov OTav
vrapyel onpavtiky Enpacio. H cvoyétion mapaywyng oitov-deiktov Enpaciag, eEaptdtar omd tov THTO TOV GiToV,
AOY® TG EMPPONG Kot GAA®V TOpayOVI®V EKTOG amd TN S100eGULITNTO VYPAUCTOC.

(146) AN EVALUATION OF AGRICULTURAL DROUGHT INDICES IN THE
WHEAT PRODUCTION IN NORTHERN GREECE

T. MAVROMATIS, T.S. KARACOSTAS

Department of Meteorology and Climatology, Aristotle University of Thessaloniki

ABSTRACT
The main objective on this study is the evaluation of three drought indices in the wheat production in northern
Greece.
A revised version of Palmer Drought Severity Index (PDSI) is further modified by replacing Thornthwaite’s method
of estimating potential evapotranspiration (PET) with the Priestlay-Taylor approach. Solar radiation, in the latter
model, is estimated from observed maximum and minimum temperature, according to the empirical relationship
proposed by Donatelli and Campbell (DC). An evaluation of PDSI index, moisture anomaly index (Z-index), and
Standardized Precipitation Index (SPI) is conducted to determine the most appropriate for detecting drought
conditions. The best-suited indices for predicting common wheat (7. aestivum) and durum wheat (7. durum) yield in
northern Greece are identified. A series of curvilinear regression-based crop yield models is developed and the three
indices are evaluated by comparing the model predicted yields to the observed for the area of Thessaloniki for the
period 1964 to 2001. The model combination, Priestlay-Taylor/DC, decreased the calculated RMSE, when the
monthly estimates of PET with Thornthwaite’s model were regressed versus those estimated with Penman-
Monteith’s method by 35%.
The model evaluation indicates that PDSI and Z indices are the best candidates for predicting wheat yield when there
is significant moisture stress. The significance of relationship between the drought indices and wheat grain
production varies substantially by wheat type due to the influence of factors other than moisture availability.



(147) =YMMETOXH THE HAIAKHZ ZQMATIAIAKHE AKTINOBOAIAE ETIZ
®YZIKO-XHMIKEZE AIEPTAZIES THE ATMOS®AIPAY

Y. V. PISANKO', 1. ©. NAxTOS?, A. . [TAAIATE0x?, T. K. KOPMITAKHE", B. IT. TPITAKHE"

!Institute of Applied Geophysics, Moscow 129226, Russia
’Epyactipio Klaroloyiag, F'ewloyé Tunua, Hovemoriuo AGpvay
JEpyactipio Ymoloyiotikdv Mabyuatikdv, leviké Turiue MoOnuozikdy, Teyvoloyixd Exmodevtind
Topoua Iepoud,
‘Kévipo Epevvayv Aotpovouiag xar Epapuoouévav Mabnuotixdv, Axadnuio AOnvey

IIEPIAHYH

2Komdg aVTNG NG HEAETNG efvan va LTOAOYIGEL TO TOGOGTO GUUUETOYXNG TNG NAOKNAG COUATIOWKNG aKTIVOPOAlNG oe
SLPOPES PUOTKOYMUIKES dlepyacies TG ATHOCPUPAS Kot Wiaitepa otnv mapaymyn o&ewinv tov aldTov Kot oo
HEGOV OLTOV GTNV KATAGTPOPT Kot apaiman Tov 6{ovtog.

T'o 10 oKOTd CWTO YpNCLoTOMONKAY LETPGES NAOKOY Gopatdiov (pt, e-) and 150 keV wg 5 MeV nov &ywvav
a6 10 Pwowd dopvpopo METEOR-2 ce Oyog 1000 km mepimov. Ot HETPNOELS OVTEC OCLGKETIOTNKAV UE
TaPATNPNOELG 0LOVTOG EVEVIVTA TEPITOL GUVOAKA oTabumv Tov Ppiokovtor fopetdtepa amd 1o TAdTog Twv 400 N.
H ovykpion avt £€0e1&e OTL £VTOVEG EKTOUTEG GOUOTIOI®V TOV KOTAUETPOoHVTOL 0o Tov dopvpdpo METEOR-2 cg
Oyog 1000 km mpokoroOv mpockapn aAld éviovn peiwon tov 6fovtog 1-3 muépeg HETE TNV KOTOypoen NG
EKTOUTNC.

(1 47) CONTRIBUTION OF THE SOLAR CORPUSCULAR RADIATION IN THE
PHYSICOCHEMICAL PROCESSINGS OF THE STRATOSPHERE

Y. V. PISANKO', P. T. NASTOS?, A. G. PALIATSOS®, G. K. KORBAKIS®, V. P. TRITAKIS"

!Institute of Applied Geophysics, Moscow, Russia

2Lab0rat0ry of Climatology, Geology Department, University of Athens
’Laboratory of Computational Mathematics, General Department of Mathematics, Technological
Education Institute of Piraeus
‘Research Center for Astronomy and Applied Mathematics, Academy of Athens

ABSTRACT

The goal of this study is to determine the contribution of the solar corpuscular radiation in the several
physicochemical processings of the stratosphere and especially in the production of nitrogen oxides NOx, NOy and
through them in the ozone depletion.

For that purpose, observations of solar particles (p', e ) at several energies from 150 keV to 5 MeV were used, which
have been collected during the decade of 1990 from the Russian satellite METEOR-2. The polar orbit of this satellite
is approximately 1000 km far from the earth's surface. These data were correlated to ozone observations, which have
been obtained from the database WOUDC, preferring the stations situated northerly than 40 °N. The preliminary
results of this research pinpoint that intense corpuscular events, which are registered by the satellite, are traced as
ozone variations after 2-3 days of their registration.



(148) MOANEE TEQMATNHTIKEL KAI IIEPIBAAAONTIKEZ EINIAPAZEIE IE

YYXOAOI'TIKA XYMIITQCMATA XTHN IIEPIOXH THX AOHNAX KATA THN
ATAPKEIA TOY HATIAKOY KYKAOY No 22

I1. ©. NAzTOL', A. . TIAAIAT=0%?, T. K. KOPMITAKHS?, B. IT. TPITAKHE®, I. MITEPTTANNAKH?,
K. WAPPOS*, IT. TTAITAPHTOITOYAOE?, K. N. STEGANH:"

'Epyactipio Klapatoloyiag, I'ewroyixéd Tunua, averiotiuio AOnvodv
Epyactipio Ymoloyiotikdv Mabnuoxixdv, I'eviké Tujua MaOnuatikdv, Teyvoloyikéd Exmaidevtixé
1opvuo Hepaia
'Kévipo Epsovayv Aotpovouiac kar Epapuoouévev Mafnuotikdv, Axadnuio AOnvey
‘Ivetitotro Woyixiic Yyevic, Iavemotiuio AOyvaov

IIEPIAHYH
Tpla peydia detypata, 4000 tepumtdoemv T0 KaBEVA WYuyoAoyIKA AGOEVOY OTOU®MY TOV TPOGEPLYOV OTO EEDTEPIKA
wrpeio Tov Noookopeiov Arywvitio g ABnvag kotd ta €t 1989 (solar maximum) 1996 (solar minimum) kot 1994
(in the descending branch of the solar cycle No 22).
IIévte (5) amd ta mAéov ouvnOn cvumTOROTO TTOL Tapovsiacay ol mapamive acbevelg (katdOiwm, abmvio,
EMBOETIKOTNTA, OVTOKOTOGTPOPIKOTNTO KOl OVTOKTOVIKT] TPOOLIOEST) GUGYETIOTNKOV WE TO TOMIKO YEMHOYVNTIKO
nedio (K-index), to debvn yeopayvntucd deiktn (DST) kon tov mepiParioviikd deiktn DI ( Discomfort Index) oe
nuepnola kou pnvioio Pacmn.
g avtifeon pe OTL YEVIKG TIOTEVETOL TO TEPICCOTEPO. OO TO TAPAUTAVEO SLUTTOMATA £0e1EaV a&toonpeimTa vYNAN
GLGYETION KoL LYNAN a&lomiotian 1e TIG YEOUayVNTIKES LeTaBOAES Tapd Le Tig TePPAALoVTIKES.

(148) POSSIBLE GEOMAGNETIC AND ENVIRONMENTAL INFLUENCES IN

PHYCHOLOGICAL SYMPTOMS IN THE AREA OF ATHENS DURING THE SOLAR
CYCLE NO 22

P. T.NASTOS', A. G. PALIATSOS?, G. K. KORBAKIS®, V. P. TRITAKIS®, J. BERGIANNAKI",
C. PSARROS", P. PAPARRIGOPOULOS", K. N. STEFANIS®

'Laboratory of Climatology, Geology Department, University of Athens
’Laboratory of Computational Mathematics, General Department of Mathematics, Technological
Education Institute of Piracus
Research Center for Astronomy and Applied Mathematics, Academy of Athens
‘Mental Health Research Institute, University of Athens

ABSTRACT

Three big samples consist of approximately 4000 cases each, of psychological patients, who have been filed by the
psychiatric clinic of the Eginition hospital in Athens, have been studied. These samples have been collected during
the maximum (1989), the minimum (1996) and an intermediate year (1994) of the solar cycle No 22. A file with five
to eight psychological symptoms like depression, sleep, anxiety, aggressiveness e.t.c is attached to every patient.
Each of these symptoms is correlated to local geomagnetic index (K-index), international geomagnetic index (DST)
and environmental index (DI, Discomfort Index) as in daily as monthly basis. The goal of this research is to localize
possible influences of environmental and geomagnetic variability in psychiatric hygiene of sensitive and heavily
psychological patients. The result that the contribution of geomagnetic influence in the psychological variability is
superior than the environmental one, is of special interest, on the contrary with the assumption that exists.



(149) AKTINOBOAIA KAI TPOZAIOPIEMOZX TQN BAAETIKQN LTAAION -

METABOAEX TQN OIITIKQN IAIOTHTQN META AITIO EPITIOYXA IIYPKAT'TA, XE
OYAAOBOAO AAXOX

N. IIPOYT=O0S, X. AAEEANAPHE, A. AIAKATAS

Tewmoviko Tovemothuio ABnvaov, Tunua Aéiomoinons @voikav Iopawv ko Lewpykne Myyovikng

IIEPIAHYH
H amoppdonon, n avéchaon kot n TepatdTnTo TG NAKNIG aKTvoBoAiog o pio putoctolBdada ennpedloviol dueco
oo TV avamtuén g PAGOTNONG. Xt GVYKEKPYEVN EpYACio YIVETOL YPNOT TOV OTTIKAOV ISI0THTOV TNG PLTOKOUNG
@VALoPOAOL ddoovg dpvog (Moyyootds, Kopwvbia), dote va mpoodiopiotodv pe axpifeia ta fLacTikd otddio Tov
ddoovg. Emiong, yiveton mpoomdBeia va pehetnBolOv ot petoforés otic ontikég W10TNTEG TG OUGIKNG PLTOKOUNG,
KaOOG KoL TOV VIOKEIPEVOL £8APOVG HETA 0o EpTovoa TupKayld To £tog 2000, GUYKPIVOVTOG TO OTOTEAEGLOTO LE
T0. AVTIOTOLY O TOV TTPONYOVLEVOD £TOVC.
O1 KOPIEG TOPAUETPOL TTOV YPTGLLOTOLOVVTOL EIVOL O1 TUKVOTNTEG PONG TNG OAMKNG NAokN G aktivoPolria (Rs) kot g
ewtoouvheTIkd evepyng axktvoPforiog (PAR), petpovpeves movm Kot KOT® 0o T GUTOKOUT.
H ypfion @V onTiK®V 1810THTOVY TG LTOKOUNG T060 Y10, TV Rs 660 kot yio v PAR pmopei vo odnynoet o€ apketd
akppn kabopiopd g Evapéng kot didpkelag kabe Prootikod otadiov Tov EUAALOPOAOL dAGOVE. ZYETIKA e TNV
EMBPOOT] TNG TLPKAYLAG OTIC OMTIKES WOOTNTES TG PLTOKOUNG KOL TOV VITOKEIUEVOL €3GPOVS, TPOKVTTEL YEVIKA
adEnon oty amopPOPENTIKOTNT LE TAVTOYPOVT] HEIMON TNG VAKAAGTIKOTNTAG OAAG KoL TNG IKAVOTNTAG SIOTEPAOTC
g aktivoBoliog and ™ eutondla pe pikpoTEPEG OUWG LeTAPOAES.

(149) RADIATION IN RELATION TO DEFINING THE PHENOLOGICAL STAGES

AND THE VARIATION, DUE TO A FIRE, OF THE OPTICAL PROPERTIES OF A
DECIDUOUS FOREST

N. PROUTSOS, S. ALEXANDRIS, A. LIAKATAS

Agricultural University of Athens, Department of Natural Resources and Agricultural Engineering

ABSTRACT
Absorptivity, reflectivity and transmissivity of a plant canopy to solar radiation depend on the development of
vegetation. Therefore, the main goal of this work is to define the phonological stages of a deciduous canopy
(Mogostos oak forest, Korinth), by determining the variation of these optical properties. An attempt is also made to
study the variation of the forest and the underlying soil surface optical properties due to a creeping fire in the year
2000, in comparison with the previous year.
The main meteorological parameters used, are the flux densities of the global solar (Rs) and the photosynthetically
active (PAR) radiation, measured above and beneath the canopy.
It was found that the use of the optical properties, taking into account both Rs and PAR, may lead to defining the
start and duration of each developmental stage of a deciduous forest. Regarding the forest fire effect to the vegetation
and the ground optical properties the analysis of data has shown an increase in radiation absorptivity, with
corresponding decrease in reflectivity and to a less degree in the canopy transimissivity.



(150) DETERMINATION OF THE AEROSOL OPTICAL THICKNESS AND

ASSESSMENT OF ATMOSPHERIC CONDITIONS USING SATELLITE IMAGE-
BASED PROCESSING ALGORITHM AND RADIATIVE TRANSFER THEORY

D. G. Hapimitsis" %3, C. R. I. CLAYTON!

"University of Southampton, Department of Civil & Environmental Engineering, Southampton-UK
’Frederick Institute of Technology, Department of Civil Engineering, Nicosia-Cyprus
ICyprus Research Center for Remote Sensing & GIS (CRCRG), Paphos-Cyprus

ABSTRACT

At regional levels, aerosols are contributors to visibility degradation (haze) and acid deposition which in a global
scale may play significant role in climate changes. Indeed, the monitoring of aerosol concentrations becomes a high
environmental priority particularly in urban areas. The need to develop image-based atmospheric correction
algorithms in order to remove the atmospheric effects from satellite remotely sensed data lead several researchers to
develop several image-based techniques. Such techniques can provide a tool for understanding the atmospheric
interactions and the optical properties of the atmosphere. This article briefly describes the RT-DP (Radiative
Transfer —Darkest Pixel) approach developed by Hadjimitsis (1999) and presents the results obtained by applying
this technique to two different geographical areas: Cyprus and UK. In each case study, the aerosol optical thickness
is quantified by the RT-DP method and an assessment of the prevailing atmospheric conditions is performed.
Meteorological data recorded to the nearby meteorological station such as visibility and relative humidity were used
to support the satellite-derived data.

The RT-DP method encompasses the use of image-based processing algorithm and the radiative transfer theory in
the atmosphere, and applied to satellite data acquired under different atmospheric conditions. The RT-DP method is
applicable for medium resolution satellite sensors such as Landsat and SPOT satellite imagery with the aim of
extracting quantitative information on the aerosol optical thickness during the satellite overpass in any geographical
region.
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(152) EXPERIMENTAL INVESTIGATION OF AN X-BAND POLARIMETRIC

ALGORITHM FOR ATTENUATION CORRECTION AND MICROPHYSICAL
RETRIEVAL

M. N. ANAGNOSTOU', E. N. ANAGNOSTOU', J. VIVEKANANDAN?

'Department of Civil and Environmental Engineering, University of Connecticut, Storrs, Connecticut,
USA
’National Center for Atmospheric Research, Colorado, USA

ABSTRACT
This paper describes a new attenuation correction and microphysical retrieval methods for X-band polarimetric radar
(XPOL). An algorithm is developed and experimentally validated for retrieving DSD model parameters. The DSD
model is assumed to be a three-parameter “normalized” gamma distribution. Coincidental and closely matched radar
rays from non-attenuated (S-band) dual-polarization radar measurements and corresponding DSD retrievals are used
to validate the proposed XPOL algorithm in terms of attenuation correction, as well as DSD parameter retrievals.



(153) QUANTITATIVE INVESTIGATIONS OF WATER RESOURCES IN
BULGARIA DURING THE 1984-1992 DROUGHT PERIOD

E. BOJILOVA', S. GERASSIMOV', M. GUENEV', T. OREHOVA®

'Department of Hydrology, National Institute of Meteorology and Hydrology — Bulgarian Academy of
Sciences, Sofia, Bulgaria
? Geological Institute — Bulgarian Academy of Sciences, Sofia, Bulgaria

ABSTRACT

The objective of this study is to evaluate the quantitative and qualitative conditions of water resources in Bulgaria

during the drought that lasted from1982 through 1994. This investigation is based mainly on quantitative analysis

because historical quantitative data is abundant for river discharges, precipitation totals, and air temperature. The
water regime in Bulgaria is described over main territorial and temporal units in relation to climate, hydrographic
conditions and natural chronological variations. The three main territorial units are: Danube hydrological zone

(includes all Bulgarian tributaries to the Danube River); Black Sea zone (includes all Bulgarian tributaries with direct

discharge to the Black sea); and Aegean hydrological zone (includes all South Bulgarian rivers with direct discharge

to the Aegean Sea in the territory of Greece and/or Turkey).

The chronological structure of the drought period 1982-1994 is presented and discussed for Bulgaria and for the

three main hydrological zones. From investigations we may conclude that the shorter, more severe periods of

drought (based on runoff) most detrimental to the country are the periods 1983-1994 and 1985-1994. Within the 14-

year period 1982-1995 there are two weak rises in precipitation and runoff: during 1984, when the highest runoff

value for the Black sea zone is registered, and during 1991, when the highest value for the precipitation in the

Danube zone is obtained.

The probable chronological characteristics of the period 1982-1994 along with estimates of theoretical

approximation of empirical distribution curves are obtained based on the 106-year period 1890-1995. The

comparative and probabilistic estimations for the drought deepness are performed.

Preliminary results:

e Since 1980, long-lasting decreases in precipitation combined with increases in air temperature were observed in
Bulgaria, which led to significant decrease in river runoff and ground water flow.

e During the 1982-1994, the runoff and precipitation in Bulgaria were below normal. This period was
characterized by a 31% decrease in runoff, which is comparable to the norms during the period 1890-1996. The
relative decreases from the trend are most extreme in the Danube hydrological basin and the lowest in the Black
Sea zone.

e The deviations of spring discharge and groundwater levels have the same sign as the river runoff. The deviations
are in the same range. The drought period 1982-1994 and especially the shorter period 1985-1994 are
characterized by significant lowering of groundwater.

e The trends in groundwater decrease are similar to those of river runoff. In the Danube and the Aegean Basins the
hydrogeological drought is shown throughout 1992-1994. For the Black Sea Zone the drought occurred in 1989
and 1994.

e The drought period 1982-1994 was preceded by the long wet period 1954-1981, when only some years are
below the norms. This wet period is included in the 106-year (1890-1995) research period

e The depressions in the drought period are most visible during 1990, 1993 and 1994 when the absolute
minimums of the longer period - 1890-1995 - are observed.



(154) FLOOD FORECASTING PRACTICES FOR THE SOUTH BULGARIAN
RIVER BASINS

K. STANEV!, D. DIMITROV', E. ARTINIAN?

'Department of Hydrology, National Institute of Meteorology and Hydrology, Sofia, Bulgaria
’National Institute of Meteorology and Hydrology, Plovdiv, Bulgaria

ABSTRACT

Flood forecasting is needed at most the South Bulgarian river basins, because of the high variability of weather
patterns, due to the influence of Mediterranean cyclones in winter periods. Different approaches are applied
depending on the end-user’s needs and the particularities of the river basins. The paper is dealing with the forecasting
practices used for the following river basins, covering almost all of the South Bulgarian territory:

. Short range forecasting of some mountain reservoirs daily inflow. The system is serving the peak energy
production using waters accumulated at the Southwest part of the Maritza river basin and Arda river basin. The
system is in operation since late 2000 and uses coupled meteorological — hydrological forecasting models. The use of
Limited Area High Resolution meteorological forecasting make possible two days lead time of the hydrological
forecast.

e Struma/Strymonas Flood forecasting and warning system. This is Bulgarian — Greek research project targeting
detailed investigation on flood formation and flood forecasting due to heavy rainfall phenomena as well as mixed
rainfall — snowmelt phenomena. The project includes installation and operating a system of automatic telemetric
Warning system set-up and operation will follow the research project to ensure better management and safety
operation of the Kerkini lake.

e Maritza, Tundja and Arda river basins are covered by coupled distributed hydrological-hydrogeological
model with precise evaluation of the land cover influence based on ISBA land surface scheme. The input
meteorological data are supplied both via analysis of a set of meteorological fields (air temperature and humidity,
precipitation, etc.) and via high-resolution meteorological forecasts. An attempt is made to model the influence of
the mountain reservoirs in the basin as point accumulation-source singularities. The encouraging results show the
principal possibility to use the model both for floods/draughts forecasting as well as for water balance calculations
and water management over the mentioned above territory.



(155) RAINFALL REGIME UNCERTAINTY IN THE EASTERN
MEDITERRANEAN

H. KUTIEL

Department of Geography and Environmental Studies, University of Haifa, Israel

ABSTRACT
Analysis of the temporal and magnitude of the Rainfall Regime Uncertainty (RRU) in a cross- section in the Eastern
Mediterranean, from Belgrade to Haifa, is presented. By defining the Most Expectable Rainfall Regime (MERR), the
deviations of its various components were calculated and analyzed.
Definition of the Most Expected Rainfall Regime (REMM): The components used to define the MERR were
parameters regarding the amount of rainfall and its temporal distribution within the rainy season:
NRS@)- Number of Rain Spells of a given duration (in days). A rainspell is defined as a period of consecutive days
with a measurable rainfall amount separated by at least one day without rain.
RSY g4)- Rain Spell Yield (in mm). The average rainfall accumulated during all rainspells of a given duration (days).
Multiplying NRSg) by RSY 4, yielded the total rainfall accumulated from all rainspells of a given duration (days)
denoted as:
TOTALg)- total rainfall (mm) accumulated from all rainspells of a given duration (days)

TOTAL(d)= NRS(d)' RSY(d)

DAP,- median Date of an Accumulated Percentage (k= 10, 20, ..., 90) of the annual rainfall (in days since 1%
September). Thus, DAP s, is the mid season date (MSD), the date when half of the annual rainfall was accumulated.
RSL- Rainy Season Length (in days) from the date when 10% of the annual rainfall amount until the date of 90%
were accumulated.

RSL= DAP(QO)- DAP(IO)

The main conclusions of the study are: The aforementioned parameters reflect the complexity of such a regime better
than the common used averages and standard deviations. The RSL can vary from about two and half months to about
five months. The RSL is the longest for a median rainy season and considerably shorter for either early or late
seasons. The DAP appear in a variety of dates, spreading over two months. The RSL demonstrates a slight
decreasing tendency. The RRU is characterized by an increasing tendency.



(156) moI0TIKH KAI MOZOTIKH LYTKPIZH METAEY THE META®OPAL

TOY AIIOAYTOY KAI XXETIKOY XTPOBIAIXMOY XE XXEXH ME TIX
KATAKOPY®EX KINHXEIX XE MIA HEPIIITQYXH ENTONHX KYKAOI'ENEXHX
XTH AYTIKH MEXOI'EIO

N. . [IPEZEPAKOE, A. I'. TIAAIATEOS

T'eviko Tunua MaoOnpozikev TEI Hepoud,

IIEPIAHYH
Xmyv gpyacio avtn yivetor pio Tpoondbeia Yo TV TOLOTIKY| KOl TOGOTIKN GVYKPLoN TG UETOPOPES TOV OmOAVTOL
Kot GYETIKOV GTPOPIMGHOD otV 1010 aKpIPDS YEOYPUPIKN TEPLOXN GTN OTAOUN TNG UNSEVIKNG OTOKAIONG TTOV UE
peydAn mpooéyyion Oewpeiton 1 ooPopkn emodvein tov 500 hPa.Tnv S otiypn pekerdror m oyéon g
peTapopdg Tov otpofihiopod ota 500 hPa pe T1¢ KatakopLEeg Kivioelg 6Tig 1ofaptkég empdveteg tov 700 kot S00
hPa.
Me dAra Aoyro yiveton e tpootddeta va Tpocdioptotel 1 TaEn peyébovs apevog g Sapopis g LETAPOPAS TOV
UTOAVTOV KOl GYETIKOD GTPOPIMGHOD KOl APETEPOL TOV TIUAV TMOV GUVOTTIKNG KAMUOKOG KOTOKOPOPOV KIVIGEDV
OV GUVOEOVTOL L€ TN UETOPOPE OVTH TOV GTPOPIAMGLOV GTI YEITOVIA VOGS OPKETA 10YVPOY Yauniov ota 500 hPa ce
0éoe1g 6mov N ATHOGEUIPIKN KVKAOQOpia gival PopelodvTiKY, SLTIKN Kol VOTIOSVTIKY LE GKOTO VO SLOTIGTMGOVLE TO
Bobpod péypt tov omoiov emaindedeton n Bewpio.
Ta v ekndévnon mg epyaciog avtig ypnoponomdnkav otoyeio amd 1o Evponaikd Kévipo Meconpobioumv
[poyvooemv Kopov (EKMIIK) ot éva mhéypo onpeiov pe anootdosts 0,5°x0,5” yio Tov 660 Suvatd Aemtopepn
VIOAOYIOUO TNG UETAPOPES TOV OTOAVTOL Kol GYETIKOV otpofiliopov ota 500 hPa kot Tewv KatakopOewV Kivicemv
ota 700 ko 500 hPa ot mepiodo amd 20 éwg 23 OxtwPpiov 1994. Tnv mepiodo avt avantdydnke ota 500 hPa éva
WoYLPO YAUNAS HE AmOALTN KATAKOPLEN SLVEREW 0T AvTiky Meodyelo Kot pe kévipo otig 22-10-94/0000UTC
Thve and ™ Zikedlo Kol e PEYIOTO LETAPOPAS OTPOPIAGLOV va SiEpyovTat omd To Kpdomedo Tov pe Katevhouvon
apog v EALGSa. Eattiag tov 1oyupdv KatakopOQ®V KIVIGE®Y TOL TPOKOAODVIOL amd TO HEYIOTO OVTE TNG
LETOQOPAG TOL oTpoftlicpod o€ ouvOLOOoUO Kol HE GAAEG HETEMPOAOYIKEG TOPOUETPOVG  paydoieg Kot
TOPATETOUEVES PpoyonTdoelg onueimdnkay oty EALGSa kot daitepa oty ATTiK.
H Poacwkn dwamictwon mov mpokvmtel and v epyacio avty eivar 0Tt 1 Sapopd  HETOED NG UETAPOPAS TOV
ATOAVTOV KOl GYETIKOV GTPOPBIMGLOV 0KOUT Kot GE TEPLOYEG TTOV T OTLOCPALPIKT KukAopopia etvar peonuppvi dev
vrepPaivel katd amoivtov Ty tor 0,5x107 s AkOun ot TEPLOYES KOTAKOPOOMVY KVHoEMVY gival oyeddv oTig idieg
0éoeic pe TIC mePLoYES TG LLETAPOPAS TOV GTPOPIAIGHLOD Kot Ot TIES TOVG efvan capds peyarvtepeg ota 500 hPa on’
ot oto. 700 hPa, evdd ota 700 hPa ot meployég avodikdv Kivnoemv égovv peyolvtepn éktacmn. To televtaio
GUUPAAAEL OTNV EKONAWDOT] TOV £VIOVOV TOPUTETUUEVOV KOl EKTETAUEVOV BPOYOTTMOGE®MY 0(POV 1 ATUOCPALPIKN
vypaocio epeavileTor meptocdTeEPO GLVEXNG Kot cuyKevTpmuévn oto 700 hPa.



(156) QUALITATIVE AND QUANTITATIVE COMPARISON BETWEEN

ABSOLUTE AND RELATIVE VORTICITY ADVECTION IN ASSOCIATION WITH
VERTICAL VELOCITIES IN A CASE OF INTENSIVE CYCLOGENESIS IN
WESTERN MEDITERRANEAN

N. G. PREZERAKOS, A. G. PALIATSOS

Technological Education Institute of Piraeus

ABSTRACT
In this work an attempt is made for the qualitative and quantitative as well comparison of the absolute and relative
advection of vorticity in the same exactly geographical region at the level of no divergence, that is, 500 hPa. At the
same time the relationship between the vorticity advection at 500 hPa and vertical velocities at 700 and 500 hPa
levels is studied.
In other words an attempt is made the order of magnitude of the difference between the absolute and relative
vorticity advection on the one hand and the synoptic scale vertical velocities associated with this vorticity advections
on the other at the vicinity of a deep and intensive low at 500 hPa at places where the wind is Northwesterly,
Westerly and Southwesterly in order to determine and to show the degree to which the theory is verified.
For the implementation of this work data from European Centre of Medium-Range Weather Forecast (ECMWF) was
utilized at a resolution 0.5°X0.5° for a better possible detailed calculation of the absolute and relative advection of
vorticity at 500 hPa and the synoptic scale vertical velocities at 500 and 700 hPa in the time period from 20 to 23
October 1994 during which a deep and intensive low at 500 hPa developed in the western Mediterranean in an
absolute vertical consistency and with consecutive maxima of vorticity advection to run its flanks directed toward
Greece. Because of these vorticity advection maxima in association with other meteorological parameters torrential
and elongated rainfalls, occurred in Greece and especially over Attica the major region where Athens belongs to.
The main conclusion deriving from this work is that the difference between absolute and relative vorticity advections
even where the atmospheric circulations is meridional does not exceed 0.5X10™'%s%, whereas in this case the synoptic
scale vertical velocity regions coinciding with the region of vorticity advections maxima adopting values greater at
500 hPa than at 700 hPa while at 700 hPa appear in larger extension. This contributes in the occurrence of torrential
and elongated rainfalls because at the region just above and below 700 hPa the most of humidity is concentrated and
continued.



(157) EXTIMHZH TQN EKITOMIION AEPION PYIIQN ME EKOITO THN

MEAETH THX [IEPI®OEPEIAKHY ®QTOXHMIKHX PYITANXHYX XTHN ITIEPIOXH
THN BAAKANIQN

A. TIoYTIKOY', II. TYMEQNIAHE!, H. AYEAPIAHE, E. TIOYSIOYPIKA', A. MEAAT!, . ZIOMAS?,
A. MIIAAHE!, X. ZEPE®OX®

'Epyactipio dvoikic e Aquéopaipas, Tuiue oo, Apiototéieio Havemotiuio Qcooaloviig,
EMaédo
*Tusua Xnuxdv Myyavikdv, EQviké Metodpio Holvteyveio AOnvarv, EAéda
3 Epyactiipio Khparoloyiac ko Atuoopaipikod Hepifarrovios, Tusua Fewioyiag, avemotiuio AOyvv,
EMaédo

IIEPIAHYH

H pehé g Teplpepelakng aTHooaIpking GMTOYNKNS pOTaveng ot Balkavikh yepodvnco gival Eva onpovtikcd
nepforlovtikd {ntnuo dedopévov OTL gfvan e GNUOVTIKE ETEPOYEVIC TTEPLOYN LE TO LYNAQ emimeda 6lovtoc. T
aUTOV TOV AOYO eKTIUMONKOV Ol ekTounés aepiov pumwv yuo Tig Boikavikés yopes (EAAGSa, Bovdyapia, AABavia,
IIpadmv IMovykoohafikn Anpokpatio g Makedoviag, Avtikn Tovpkia, Nota ZepBia kot MavpoBovvio), ot onoieg
LITOpOvV VoL XPNGILOTOMB00V Yo TNV EPAPLOYT GOTOYNMKOV HOVTEAWDVY Teptpepelakns kApakag. Ta dedopéva twv
EKTOUTMV apopovV Tovg aéplovg pumovg NOx, NMVOC kot CO kot extipundniay Kotd péco 6po yio ta £tn 1994-
2000 yio d16popeg avBpmmoyeveic TNYEG EKTOUTDOV OTWG Eival 0 TOUENS TOV UETOPOPDV, O TOUENS TNG Prounyaviog
Kot M Kevipikn 0éppavon. o v exTipnon Te@vV eKmoundv ypnoiporotinke 1n Baor SE00UEVOV EKTOUTDOV TOV
EMEP, o xatdAioyog ekmoundv aepimv pdmeov tov CORINAIR ya v Evpdnn kot ototiotikd dedopéva and Tig
€0VIKEG OTOTIOTIKEG VINPESIES TOV KPOUTOV Y10, KOTOES OpUcTNPOTATEG GE GLUVOVAGUO HE UEGOVG GUVTEAEGTEG
EKTOUTNG TTOL GLUVOEOVTOL LE TIS dpactnpldTTeg avtéc. O vToloyiopds tov Proyevav ekropndv NMVOC and ddon
Kot GAAo €idn PAdomong mpoyupotomombnke pe Pdon v avoivtikny pebodoroyic EMEP/CORINAIR. Ou
EKTYUNOELS TOV EKTOUTMV EY0VV ympikn avdivon 10x10km ko ypovikn avaivon g Taéng g pHiog opog.

To ewtoynmuikd poviého Urban Airshed Model (UAM-V) gpappootnke o€ GuvOLAGHO HE TO UETE®POAOYIKO
povTédo péomng kAipokog MMS mpokelpévou vo Heretnfovv ta. Xineda aTHOCPAIPIKNG POTOVOTG GTNV TEPLOYN TOV
Bolkaviov katd ™ Sudpkelo ¢ Oepiviig mePLOd0L 0TOTE €VVOOVVTIOL Ol VYNAEC GULYKEVIPDOGELS TOV QOTO-
o&eOTIKOV evidoewy. [ tov okomd ovtd mpaypoatomombnkav mpocopoidoels ywoo to £rog 2000 xor ot
VTOAOYICUEVEG OPLIES GUYKEVIPADOELS TPOTOGOUIPIKOL OLOVTOG G€ TepLpepeloky KAipaka mapovctalovol Kot
ocv{nrovvtal, eved emonuaivoviol TEPLOXES HE VYNAEG VTOAOYILOUEVEG CLYKEVIPMOOES OLOVTOG, OTIG OMOIEG
TEPOUTEP® UEAETEG UTOPOVV VO GTPAPOVV.



(1 57) COMPILATION OF AN EMISSION INVENTORY FOR THE PURPOSE OF

STUDYING THE REGIONAL PHOTOCHEMICAL POLLUTION IN THE BALKAN
REGION

A. PoupkoU', P. SYMEONIDIS', I. LISARIDIS', E. POUSPOURIKA', D. MELAS', 1. ZIOMAS?, D. BALIS',
C. ZEREFOS’

'Laboratory of Atmospheric Physics, Department of Physics, Aristotle University of Thessaloniki, Greece
’Department of Chemical Engineering, National Technical University of Athens, Greece
3 Laboratory of Climatology and Atmospheric Environment, Faculty of Geology, University of Athens,
Greece

ABSTRACT

Regional photo-oxidant air pollution studies in the Balkan Peninsula are an important environmental issue since it is
a significantly heterogeneous region with high regional levels of ozone. For that reason a detailed emission inventory
was compiled for the Balkan countries (Greece, Bulgaria, Albania, FYROM, Western Turkey, South Serbia and
Montenegro) that can be used for the properly setup of the various photo-oxidant regional models. Emission data of
NOy, NMVOC and CO, averaged for the years 1994-2000, were estimated for different anthropogenic source sectors
such as the transport sector, the industrial sector and the residential heating sector. The estimations of the emission
data were based on the EMEP gridded emission database, on the CORINAIR air emission inventory for Europe and
on national activities statistics and typical average emission factors for these activities. Calculations of the NMVOC
emissions from natural sources (forests and other vegetation) were also performed based on the detailed
EMEP/CORINAIR methodology. The inventory allows the determination and the presentation of the atmospheric air
emissions in high spatial resolution (10x10km) and high temporal resolution (hourly emission variation).

The photochemical Urban Airshed Model (UAM-V) coupled with the meteorological mesoscale model MMS5 has
been applied in order to study the air pollution levels in the Balkan Region during the summer period when high
concentrations of photo-oxidants are favored. For that reason model simulations were performed for the year of 2000
and the calculated hourly tropospheric ozone concentrations in regional scale are presented and discussed, while
locations with extreme ozone concentrations are pointed out on which further studies can focus.



(158) =XEZH TOY YYOMETPOY TQN METEQPOAOTTKQN ETAOMON ME TO
MEZO ETHZIO KAI MHNIAIO YYOZX YETOY

M. TKOYBAZ', N. SAKEAAAPIOY?

'Mpeueviic 3, TK. 16121, AOijva
’EOviké Aotepookomeio AOnvayv, Ivatirotro Epsovarv Iepifairovioc kou Bidoyune Avamroéns, Aiva

IIEPIAHYH

Xy gpyooio ovth yivetar TpoomdOeio va derybel otL 1 avénon Tov pEGov Hovg VETOD TOL TAPATNPEITOL GTOVG
0pEWVOVG LETEMPOAOYIKOVG OTAOLOVG deV OPEIAETOL GTO VYOUETPO TOVG, OAAG GTO LYOUETPO TOV TANGLEGTEPOL
0pEVOD OYKOL KoL 0TV amdGTacT TOV 0td To otafud. I to okond avtd emhéydnie n petaPfAnt Z’ mov cuvovalet,
Katé KAmowovV TPOTO, TO LVWYOUETPO KOL TNV ONOCTOCN TOL TANGLECTEPOL OPEWOL OyKoL amd T0 oTafud Kot
ovykpilverat, pe ) Pondeta ¢ omAng Kot TOAAUTANG YPOUUIKNG ToAvOpOUNoNnG, Le 10 vyoueTpo Z tov otafpod. Ot
e€lomoelg molvdpounong pe eEaptnrévn HETOPANT T0 HEGO €TNGL0 VYOG VETOD, KOOMS Kol To PHEGO pUMviaio TG
nep10dov ZemtepPpiov-Anpidiov, Pedtidvoviorl (QEAVETOL O GUVTEAESTNG TPOGIIOPICUOD KOl LELDVETOL TO TUTIKO
CQOALO ELTIUNONG) LE TNV ElCAY®YN TNG LETOPANTC Z avti g Z.

(158) RELATION OF THE ALTITUDE OF THE METEOROLOGICAL STATIONS
TO THE AVERAGE ANNUAL AND MONTHLY RAINFALL AMOUNT

M. GOUVAS', N. SAKELLARIOU?

'Premetis 3, GR-16121 Athens, Greece
’National Observatory of Athens, Institute for Environmental Research & Sustainable Development,
Atmospheric Research Team, Greece

ABSTRACT

An attempt is made in this study to prove that the augmentation of the rainfall amount that is observed in
mountainous stations is not only due to their altitude but to the altitude of the closest mountain peak and its distance
from the station. For this purpose the variable Z’ was chosen, which combines the altitude of the station and the
distance of the closest mountain from the station. This variable is compared by using simple and multiple regression
equations to the altitude Z of the stations. The regression equations with independent variable the average annual
rainfall amount, as well as the average monthly amount for the period from September until April give better results
(increased coefficient of determination and decreased standard error of estimate) with the help of the new variable.



(159) CLASSIFICATION TYPES OF THE SPATIAL STRUCTURE OF THE URBAN
HEAT ISLAND

J. UNGER

Department of Climatology and Landscape Ecology, University of Szeged, Hungary

ABSTRACT

The studied cities (Szeged and Debrecen, Hungary) are located on a low and flat flood plain with population of
160,000 and 220,000, respectively. Data were collected by mobile measurements in grid networks under different
weather conditions between April 2002 and March 2003 in the time of the maximum development of the urban heat
island (UHI). Tasks include: (i) Construction of isotherm maps to show the seasonal mean spatial distributions of the
UHI intensity applying the standard Kriging procedure. (ii) Classification of individual temperature patterns into
generalized types using normalization and cross-correlation.

In the studied periods the spatial distribution of UHI intensity fields had a concentric shape with some local
irregularities. As a result of the UHI pattern classification using correlation coefficients eight types of the form can
be distinguished. The shifts of the forms in comparison with the regular centralized pattern are, presumably, in
connection with the prevailing wind directions.



(160) pyemIzH BPOXOMETPIKON METPHEEQN AIIO METEQPOAOT'TKO

RADAR KAI AITO TO AOPY®OPO TRMM ME METPHXEIX AITIO
BPOXOMETPIKOYX XTAOGMOYX THX KYITPOY

Y. X. MIXAHAIAHE!, M. GABELLA?, V. CALVIA®, K. @E0®IAOY', M. TTAITAAAKHS',
1. KONETANTINIAHE'

"Metewpolioyi Yanpeoia, Aevkwaia, Kompoc
’Politecnico Di Torino, Electronics Department, Torino, Italy

IIEPIAHYH

H Korpog mapéyer o povadiky gvkarpio yio oOykpion PpoxoueTptkdv dedopévav omd pavidp £36@ovg kot
S0pLPOPIKAOV PBPOYOLETPIKOV SESOUEV®V, OO TN Wi, UE UETPNOEIS PPOYOUETPIKDV GTAOU®Y, 0md TV GAAY. ZTo
mhaiclo Tov gupomaikod Tpoypaupatog ‘Voltaire’, £xer mpaypatomomBel o tétoto cOYKpPLon HETaED HETPNOEMV
armd PpoyopeTpicong 6todpovg, mov yivovrat amd v Kurproxy Metemporoyikn Yrnpeoia, dedopévov Radar and
70 Radar otov Kvkko kot dopvpopikdv dedopévaov and tov gv Tpoyid dopvpdpo TRMM. Ta dedopéva Radar égovv
emelepyaotel ko avaroyo pvBuiotel pe to dedopéva and TG PETPNOES Omd TOVG PPOYOUETPIKOVS GTaOLOVG e
OKOTO Tn oVYKplon pe T ovtiotoyo dopueoptkd dedopéva amd tov TRMM. H olykpion avthy €xet ddoet
wKavoromtikd anotedécpato. Eniong, ta dopveopucd dedopéva £xovv Toyet emelepyaciog pe edkodg aAyoptdpovg
Kot 6T1 GLVEXELD oLYKPIONKaV pe Ta dedopéva amd Tovg PpoyopeTpikovg otabpotvs. Kot oty mepintwon ovt, ta
OTOTEAEGLLATOL EIVOL UKOVOTTOTUKAL.

(160) ADJUSTMENT OF RAINFALL RADAR DATA AND TRMM SATELLITE
MEASUREMENTS WITH IN SITU RAIN GAUGES IN CYPRUS

S. C. MICHAELIDES', M. GABELLA?, V. CALVIA®, K. THEOFILOU', M. PAPADAKIS',
P. CONSTANTINIDES'

'Meteorological Service, Nicosia, Cyprus
’Politecnico Di Torino, Electronics Department, Torino, Italy

ABSTRACT

Cyprus provides an excellent test site in comparing precipitation data obtained from ground-based radars, space
radars, and in sifu rain gauge measurements. In the context of the “Voltaire’ project, funded by the European Union,
a comparison between such data is performed. The study involves rain gauge data recorded by the National
Meteorological Service of Cyprus; rainfall radar data obtained using the Service’s radar, and satellite precipitation
data available from the TRMM orbiting satellite. The rainfall radar data are first adjusted by using the in sifu rain
gauge data. The comparison reveals a good agreement between the two, although the presence of an offset is evident.
Another comparison involves the TRMM satellite data and the in situ rain gauge data. The TRMM satellite data are
adjusted by using specific algorithms for this purpose. The results again show good agreement between the two data
sets.



(161) ANANITYZH E®APMOTQN ME TA AEAOMENA TOY AOPY®OPIKOY
MIPOrPAMMATOX METEOSAT SECOND GENERATION (MSG)

A. ANGHZ

Ebvircny Metewpoloyin Yrnpeoia, lepipepeionoé Metewpoloyixé Kévipo ATA

IIEPIAHYH

v gpyacio. avty Tapovclalovial ot EPAPUOYES TOL UTOopohV Vo avarTuyfovv a&lomotdvtag T SopLPOPLKE
dedopéva Tov mpoypappatos Meteosat Second Generation (MSG) tov opyavicpo¥ Eumetsat. Ot gpoppoyég avtég
KaAOTTOUVY €va gupl Tedio emoTnUdV. Baotkn epappoyn anotelel n vroopi&n G ETXEPNOOKNS TPHYVEOONS TOV
Kopov and o nowcasting €mg ™V vrootpEn T@v Movtédmv ApOuntkng Ilpdyvoong (NWP). AkorovBolv ot
KMUOTOAOYIKEG EPAPUOYES, Ol EPAPLOYES TOV 0LPOPOVV Kabapd TV Topatpnon ™G atudceopog (VEQT, VETOC,
OKOVY, OLOPNUATO, GTPATOCOUPIKO 6L0V), KaBMG Kot 01 EPAPUOYES TTOV APOPOVV GTIV TOPAUTHPNON TNG EMPAVELNG
m¢ I'mg (Oeppoxpaociec empdvelng OdAoocac, daoikég mTupKOyLES, Kotoypaen tng PAdotnong, Enpacia, yovi,
TNPpOpES). Atvovtor mopodeiypota yioo v ka0e TEPINTOOT, HE OKOTO TNV EVNUEP®OT TNG HETEDMPOAOYIKNG
KOWOTNTOG Y10 0ELOTOINGN AVTMV TV SUVOTOTHTOV.

(161) APPLICATIONS THAT CAN BE DEVELOPED WITH METEOSAT SECOND
GENERATION (MSG) DATA

A. ANTHIS

Hellenic National Meteorological Service, Regional Meteorological Centre HTAF

ABSTRACT

In this work, the applications that can be developed using Meteosat Second Generation (MSG) satellite data are
presented. Those applications cover a wide field of geosciences. Basic application constitutes the support to the
operational forecasting from nowcasting to the support of Numerical Weather Prediction Models (NWP). Following
the climate applications, the applications that concern the observations of the atmosphere (clouds, precipitation, dust,
suspensions, strastospheric ozone), as well as the applications that concern the observation of the surface of the Earth
(sea surface temperatures, forest fires, vegetation, drought, snow, floods). Some examples are given for each case, in
the efford to inform the meteorological community about the possibility of developing those applications.



(162) YIOAOTIZMOE KAI IPOZOMOIQLH KAIPIKON ®AINOMENON TIA
EZEATQIH SYMIIEPAZTMATON ME TH XPHZH F'EQTPA®IKON SYSTHMATON
NAHPO®OPIQN (IZIT)

A.X. ANAPEOY, A. SABBA

Tunua IDnpopopixng, Hovemoriuio Kdmpoo

IIEPIAHYH

Me ) xprion GUYYPOVOV UNYOVIHATOV OO TAEVPAS LETEMPOAOYIKOV GTOOUDV, £Yel Yivel KatopOmTh 1 KaTaypaen
€VOG TEPAOTION OYKOV HETEMPOAOYIK®DV dedopévmv. H emeepyoocio tov dedopévev avtdv €xel ©¢ oTtdOY0 TNV
e€ayyn YPNOW®OV GTOYEI®V Kot TANPOPOPLHY oL Ha 0dNYHGOLY GTNV KATAVONGCT] TV KAULPIKMOV QAIVOUEVOV Kol
mv mpdPreyn avtadv. To onuavtkdtepo TpdPAnua mov avripetonilel n dwdkacio avT £ykettor 6To YeYovos 0Tt
Ta dedopéva antd avEavovtal ToAD Ypyopa 6€ OYKO LE GUVETELD 1| ene&epyacia Tovg va givar xpovofopa Kot pE
VYNAO KO0TOG. Me TN YpNON GUYYPOVAOV TEXVOAOYIDV KOl GLUOTNUHAT®V, Om¢ Tto [ewypapwd Zvothiuoto
IMmpogopidv (T'ZIT), B viomombei éva Metewpoloyikd EZvotnpa to omoio Oo pmopel va emelepydletan peydio
OYKO LETEMPOLOYIKOV OESOUEVOV KOl VO TAPAYEL TANPOPOPIEG GE EAAYIGTO YPOVO Kol HE PNOaUvO KOoToG. MEcw
T0V cvotnuatog o pmopovv va mapaybodv xapteg tng Kompov kor pe tn ypnon codymdv Koumdiov Oo
mapovctafovial ol TANPoPopies. @0 PTOpPOLV EMMALOV VO TOPOLGLUGTOVV OESOUEVO VIOl SLAPOPES YPOVIKES
TEPLOOOVG, Y10 TAPADELYLOL TPLOKOVTOETIES, ETNOLEG, UNVIOLEG 1| OKOUN Kot NUEPNOIES, AVAAOYO UE TIC OVAYKES TOL
xpom. Emiong Oo pmopel va yiver ouykpion mepldd@v 1 Kol SLQOPETIKAOV UETPNCEDOV TOV KALLOTOAOYIKOV
dedopévav.

(162) PROCESSING AND SIMULATION OF METEOROLOGICAL PHENOMENA
FOR DECISION MAKING USING GEOGRAPHIC INFORMATION SYSTEMS (GIS)

A. S. ANDREOU, A. SAVVA

Computer Science Department, University of Cyprus

ABSTRACT

Modern meteorological stations have the ability to collect a huge amount of meteorological data. Processing this data
leads to the extraction of useful information and patterns that offer the potentials to understand meteorological
phenomena better and produce more accurate forecasts. This vast amount of data, however, introduces a considerable
cost and time overhead to the processing task. Using modern information systems methodologies and emergent
technologies like Geographic Information Systems (GIS), a new software system for studying and analyzing
meteorological phenomena is developed. This system is able to manage and process large volumes of meteorological
data, as well as to compute and graphically display information in a fast and accurate way. The system offers users
with functionality to create maps of the Cyprus region where selected meteorological information is presented using
contours. The data may be processed via selected time periods (e.g. thirty years, annual, monthly, daily), while the
user is able to compare different time periods or types of meteorological sample data.



(163) ESTIMATION OF LANDSCAPE ARIDITY BASED ON NEW
THERMOHYGROMETRIC CHARACTERISTICS

S. NIKOLAEVA, Y. PETROV, L. SKRIPNIKOVA, Y. BEGLOV

National University, Tashkent, Uzbekistan

ABSTRACT
The existing characteristics of aridity of various landscapes have the following faults:

e First, due to the fact that they are based on various ratios of long period (year, season, month) sums
precipitation either to the value of evaporation or average temperature of the given period they reflect macroscale
climatic peculiarities of a given long geographic region;

e Second, they do not have a clear physical meaning and display large errors when calculated;

e Third, they are absolutely invalid for estimation of aridity of meso- and microscales within a given
physical geographic region;

e Fourth, they are absolutely invalid for estimation of aridity changes of a given locality in short period
intervals (day, ten days, month etc.).

The new non-dimensional thermohygrometric aridity indicator is sensitive to changes of both air humidity and its
temperature. It is calculated based on net meteorological quantities and allows estimate air aridity within any time
intervals and space scales.

Based on the indicator geographic zoning of Uzbekistan territory by aridity degree for all kinds of precipitations has
been implemented. Its temporal variations within days and seasons as well as inter-year ones for various physical
geographic zones have been studied.

Based on trend estimations it has been shown that climate warming in Uzbekistan is accompanied by increasing of
its air humidity. It resulted in that in recent 50 years air aridity decreased insignificantly in desert regions, essentially
increased in the regions adjacent to the South Aral Sea area, stays at the previous level in oases.

New thermohygrometric aridity indicator can be used for aridity monitoring of any long geographic territories.



(164) UTILIZATION OF AERODYNAMIC DATA FOR HYDRODYNAMIC

SIMULATION OF CONTAMINANTS TRANSPORT IN COMPLICATED RELIEF
FORMS

S. NIKOLAEVA, Y. PETROV, B. KHOLMATIJONOV

National University, Tashkent, Uzbekistan

ABSTRACT
The large industrial conglomerates are often formed in mountain foothill and mountain parts of mountain systems.
In Uzbekistan industrial centres in Chirchik, Ohangaron, Farghona, and other valleys belong to the latter. Diagnosis
and forecast of air basin condition in these valleys is based on utilization of hydrodynamic model of transport of
contaminating substances blown-out into atmosphere from large number of sources. To solve this problem it is
necessary to know the structure of air streams in the valleys. But there are aecrodynamic data not for all the valleys.
At the same time, the structure of air stream including its turbulent characteristics is studied very well for one of the
typical valleys of the Western Tien Shan.
It has been shown that it is possible to unify a number of valleys with similar features based on objective
morphometric indicators such as geometric size of the valleys, their location, openness to the prevailing aerial
streams and others. It allows utilize aerodynamic date of one of the valley for other.
Such an approach allows study in details transport and diffusion of blow-outs of industrial entities in Ohangaron
valley for two types of local circulations: mountain valley winds in warm season (April to October) and flow winds
in the cold season.
The four-dimensional distribution fields for a group of gaseous (CO, SO,) and solid (metals, dust) substances have
been defined. A scheme of diagnosis and forecast of air basin condition in the valley has been developed.



(165) A NEW CHARACTERISTICS OF THE ATMOSPHERE INTEGRAL
TRANSPARENCY

Y. PETROV, A. Az1zOV, K. T. EGAMBERDIEV

National University, Tashkent, Uzbekistan

ABSTRACT

A new non-dimensional integral characteristics of atmosphere transparency has been proposed that allows to solve
the following tasks:

e to accomplish express analysis of territorial distribution of atmosphere transparency over any tetritory
including that with the aim of identifying cells of blow-outs contaminating substances into atmosphere;

e to diagnose the level of atmosphere transparency by its critical magnitudes;

e to forecast the level of atmosphere transparency by forecastable type of the synoptic process and taking
into account the influence of local factors (relief, urbanized territories etc.);

e to accomplish climatic monitoring of atmosphere transparency.
By its physical meaning the new indicator of atmosphere transparency represents diminishing of the direct solar
radiation by fixed optic mass. The precision of its calculated values depend on sensitivity of the actinometer-
galvanometer measuring system only.
The technique of the atmosphere transparency indicator allows estimate share of water vapour and atmosphere
aerosols into the total weakening of solar radiation.
Climatic statistic parameters of the indicator, peculiarities of its spatial and temporal distribution have been studied.
Estimation of share of the humid and aerosol components of the indicator has been implemented. Correlation of the
indicator with the types of air masses forming on or penetrating into territory of Central Asia has been defined.
Change of the atmosphere transparency indicator under impact of anthropogenic blow-outs into atmosphere has been
shown.



(166) 1MPACT OF CLIMATE CHANGE ON BIOMETEOROLOGICAL
CONDITIONS

Y. PETROV, A. KULPEKINA

National University, Tashkent, Uzbekistan

ABSTRACT
Study of impact of meteorological factors on human organism in the conditions of climate change is one of the tasks
of the modern biometeorology. Change of biometeorological condition of atmosphere in cold (November to April)
season in Tashkent in 1950 to 2000 has been studied.
A complex factor of weather hardness S calculated by V.I1.Osokin formula has been used. Impact of relative air
humidity, air temperature and its daily amplitude as well as wind speed have been taken into consideration by the
factor. Based on these data, type of distribution of daily average values of S has been revealed, range of variations
that describe favourable, neutral, and unfavourable conditions of atmosphere has been defined. It has been shown
that the most favourable time with respect to biometeorology is December, and the most unfavourable time in this
respect is March and April.
Well marked linear trends of S both for the entire cold season and singular months have been revealed. It has been
shown that for the period 1950 to 2000 biometeorological condition of atmosphere has been improving. The last five
years of the 20" century was especially favourable.
Correlation between different grades of weather hardness and types of synoptic processes over Central Asia has been
revealed. Anticyclone and small gradient baric fields are the most favourable with respect to biometeorology.
Cyclone perturbations and cold invasions belong to the most unfavourable conditions.
It has been revealed that increase of favourable biometeorological conditions in inter-year course is stipulated by
change of recurrence of cold invasions and weakening of cyclonic activity in Central Asia that along with other
climate forming factors define change of its climate.



(167) MEAETH TQN YPYHAQN OEPMOKPAZION EE METAAEZ IIOAEIE THE
EAAAAAZL

M. TZANAKOY', A. AEAHTIQPTH?

'EOviiy Metewpoloyuci Yrypeoia, EAnviké, EJddo
? EOviké kou Komodiotpiaxé Iavemiotiuio AOnverv,
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IIEPIAHYH

To evdwpépov ot peAétn avth €0TIALETOL OTNV KOTAVOUTY TOV NUEPAOV VA Uva Kot avd £T0G OV TeLPOLGLALOvV
péyiotn nuepnota Oeppokpacio ion 1 peyardtepn tov 34 Babudv Kedoiov katd m didpkeio tov unvav orxd Mdio
€06 Ko ZemTEUPP10 Yo xpovikn Tepiodo 39 etdv amd 1o 1959 éwg 10 1997 Yo Tig morerg Adva (Néa Oraadérpeta,
EMnviko), Adpica, Osocarovikn kot ITatpa. MeleiOnkav ot tdoelg twv ypovooepdv yo kébe otadud, m
GTOTIOTIKT] GNUOVTIKOTNTO TOV GUVTEAESTN KAIoMG TG €vbeing ToAVEPOUNONG e TOV EAEYYO TNG t — KOTOVOUNG TOV
Student, n katavoun tov TAROOLG ™G JSOYNG MUEPDV OvE UNKOC SSOYIKMOV TMUEPDV Kol ot ThavEG
SLPOPOTOCEI TOV YPOVOGEIP®Y OTO TIS EMOPACES TNG OOTIKOTOINONG, TNG TPOTONOINGNG TOL QPLGIKOD
mep1PaAlovtog kon g ahAayng s 0éong tov otabumv. TELog £ytve | CLYKPITIKN LEAETN TV GUUTEPACUATMOV, TOV
aQopovV Kabe oTabud avarvtikd, Yo OAES TIG TOAELC.

(167) SsTupY OF THE HIGH TEMPERATURES IN OVER-POPULATED CITIES
OF GREECE

M. TZANAKOU', D. DELIGIORGI®

'Hellenic National Meteorological Service, Helliniko, Greece
? National and Kapodistrian University of Athens,
Department of Physics, Meteorology Lab

ABSTRACT

In the present study the interest is focused on the distribution of days per month and per year in which the daily
maximum temperature is equal or greater than 34 degrees Celcius during the months from May to September for the
time period of 39 years, from 1959 to 1997 in the cities of Athens (Nea Filadelfia, Helliniko), Larissa, Thessaloniki
and Patra. The analysis is more focused on the time series trends for every station, on the statistical significance of
the regression slope’s value with the t - distribution of Student, on the distribution of cases of days sequence per
length of sequential days and on the probable differences of the time series due to urbanization or to modification of

the natural environment and /or to station’s displacement. Finally a comparison of the results concerning all the
stations as an ensemble has been developed.



(168) EKTIMHEH ®QTOLYNOETIKA ENEPTOY AKTINOBOAIAL THN
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3Solar Consulting Services, Fl, USA

IIEPIAHYH

v mopoboo  €Pyacio. HETPNOES OPHOV  TIHOV OMKNAG (POTOGUVOETIKE evepyold okTvoBoAiag mov
TpaypoTorombnkav otov aktvopetpikd otabud tov Ebvikov Actepockomeiov AOnvav and tov lavovdpro tov
1993 éwc tov AeképuPplo tov 1996, ypnoipomonkay yio TV amoTinotn avileToiyov BempnTiKd VTOAOYICUEVMV
Tipn®v pe ™ PBondeia tov BewpnTikov pacpatikov povtéhov SMARTS2.

210 TPAOTO TUHPA NG epyaciog n Bempntiky extipnon mepropiotnke Yo Tig aibpieg nuépeg evad 610 S0TEPO TUNLLOL
&ywve poomddeia Pedtimong g BewpnTIKAG EKTIUNONG TOV ®PI®V TIHOV TG POTOCLVOETIKA EvEPYOD MALOKNG
axTvoPoAiog yio To GOVOAO TV MUEPDOVY, abpiwv kot un, pe Vv gwoaywyn dvpbwong yia v eacbévion ot
Q®TOGLVOETIKA EVEPYO TTEPLOYT TOV PAGHOTOG TNG NALOKNG OKTIVOPOAING and Ta VEQT .

(168) ESTIMATION OF PHOTOSYNTHETICALLY ACTIVE RADIATION IN
ATHENS

A. TIRASKI', G. PAPAIOANNOU', D. RETALIS?, C. GUEYMARD®

Laboratory of Meteorology, Department of Applied Physics, National and Kapodistrian University of
Athens
*Institute of Environmental Research and Sustainable Development, National Observatory of Athens
3Solar Consulting Services, Fl, USA

ABSTRACT
In this study, hourly values of global photosynthetically active radiation measured at the National Observatory of
Athens from January 1993 to December 1996 were compared with theoretical estimates obtained from SMARTS2
model.
In the first part of the study, only clear days were taken into account. In the second part, the theoretical values of
global photosynthetically active radiation were estimated for all days by introducing a correction factor based on the
attenuation due to clouds.



(169) ErKATAETAZH AIKTYOY MAPAKOAOYOHEHE THE YIIEPIQAOYE
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A.MriaHs!, X. ZEPE®OS?, A. KAZANTZIAHE', E. KOxMIAHE', £. KAZANTZHE', X. TOITAAOTAOY'

! Epyactiipio ®voiiic e Atudopapag, Apiototédeio Ilavemotiuio Osooalovikne
? Epyaotipio Khuatoloyiac kar Atuoopoupixod epifillovioc, Havemoriuio AOqvav

IIEPIAHYH

Katd to étog 2004 gykabictator Eva dikTvo amd dpyava HETPNOTG TG LITEPLOOOVS NALIKNG akTVOBoAlaG TOL EOAEVEL
otV emdvelo s yngs. To diktvo kodvmtel yewypopikd v EAAGSa ko tnv Kompo ypnoyomoidvtag tov Kolvtepo
duvatd eéomhopd Yo TG UETPNOELS Kol TIG TAEOV GUYYPOVES TEXVIKEG Yo TNV ovdAvor, v epunveio kou v
mapovcioon Tov omoteAespdtov. To diktvo omotedeitonl amd €MTA TEPLPEPEIONKOVS OTAOHODS METPNONG NG
VIEPLOOOVS aKTVOPOALOG G TEPLOYES e d1apopeg mepParriovtikég cuvOnKeg Kol omd Evav Kevipkd otafud otnv
®ecGaA0ViKN, OTOL TPOYUNTOTOOVVTOL ot GEPA amd HETPNGELS TNG OKTIVOBOAING KOl TMV OTHOCPAUPIKOV
TOPAUETPOV TTOL TNV €XNPEALovV. Xkomdg TG INpovpyiag Tov SKTVOL Eivar 1 TapakolovOnom eml pakpd ¥poviKod
Sotnpo TOV emmEd®V TG VTEPLOSOVS MAOKNG akTvoPfolog otV AvatoMkr] Mecdyelo kol 1 ypfion Tov
LETPCEDV Y10 KALOTOAOYIKOVG GKOTOVG, Y10, TV EVILEPMGT KoL TV gvaucdntonoinon tov kowov. H eykatdotaon
TOL SIKTVOL AMOGKOTEL ETIONG GTNV TAPOYN VYNANG TOLOTNTAG UETPGEWMVY TNG VIEPUDIOVS NALKNG aKTIVOBOALNG Yol
EMOTNUOVIKEG UEAETEG.

H ovykekpyiévn mapovcioon Tov SIKTOOL AMOCKOTEL TNV MEPLYPaPn TV UeBOdOV Kol TV S0dKACIOV TOL
aKoAoVBOVVTOL YO TOV YOPAKTNPIGHO, TNV BaOLOVOUNGT KOl TV GUVINPNOT TV ETICTNUOVIKAV 0pYAvaV, Yot TV
avaAivon Kot Tov ELEYYO0 TOLOTNTOS TOV HETPNOEMV KOl Y10l TV TAPOVGIOGCT] TOV OTOTEAEGUATMV.

(169) ESTABLISHMENT OF A NETWORK FOR UV MONITORING IN GREECE
AND CYPRUS

A.F.BAIS', C.S. ZEREFOS?, A. KAZANTZIDIS', E. KOSMIDIS', S. KAzADZIS!, C. TOPALOGLOU'

" Laboratory of Atmospheric Physics, Aristotle University of Thessaloniki
? Laboratory of Climatology and Atmospheric Environment, University of Athens

ABSTRACT

A network of narrowband multi-channel radiometers for measuring surface solar UV radiation, which covers
geographically Greece and Cyprus, is being established. The network uses state of the art instrumentation and
techniques for the measurement of solar ultraviolet radiation and the analysis, interpretation and dissemination of the
results. It comprises seven satellite stations distributed at locations with different environments and a central station
located at Thessaloniki, where a suite of radiation and other related measurements are performed. The aim of the
network is to establish long term monitoring of UV radiation in the eastern Mediterranean, to be used for
climatological purposes, for public information and awareness and for providing quality controlled measurements for
scientific studies.

This presentation aims at introducing the network, and comprises descriptions of the methodologies and procedures
to be followed for the characterization, calibration and maintenance of the instruments, for the analysis and quality
control of the measurements and for the presentation and visualization of the results.



