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IEPIAHYH
Xpnowonoovvtol to amoteAéopate and €va meipapo mov €ywve amd to LDEO, oto omoio éva
ovlevypévo atpocearpa/ mkeavog Movtéro I'evikng Kukhogopiag (GCM) epappoletor yra 120 étm. H
petapopd BepudTrag TV MKEAVOV dlatnpeital otny KAPATIKY g T Yo ta. tpdta 20 ypdvia.
‘Encita. peioveton otabepd, ot téAog pndevifetar petrd amd 100 ypéviwoe. Ymoloyiletow m péonm
peonuPpivi kokrogopia (MMK) kat opiletal n évtacn tov kehob (doktvriov) Hadley, og 1 péyiot
(ehdyiom) MMK via o Bopeto (vOTI0) Nuceaipto.
Yvunepaivetar 611 10 keAl Hadley tov Bopetov npoceoipiov Suvapmvel, EVEO TO aVIIGTOLX0 TOV VOTIOV
nuoealpiov Tapapével oyedov apetdfinto. H tdon avtig g evouvapumong yivetat eppavig apécmg
HETE TNV TEYVIKN EAATTOON TNG OKEAVING pHeTapopds Bepuomrac. Daivetor 6tL n Tdom vt glvot
YPOUUIKY], OTT®G KL 1] EAATTOOT TG OKEAVING LETOPOPAG Beppotntag. Xto voTio noeaipto, 6mov n
petafintotnta eivol apketd PHeYoAOTEPY, OEV YIVETOL ELOOVIG L0 AVAAOYT TAOT).
[poteivetar 1 €€Ng vdBeon: epdCOV o1 wKeAVOl LETAPEPOLY AlydTEPN BepUOTNTA, M OTHLOCPULPA
TPEMEL VO AVENCEL TNV UETAPOPQ, £TG1 OGTE TO 160LVYL0 akTivoBoMac vo mopopeivel apetdfinto.
AT emTLYYAVETOL [LE TNV EVOLVAUMGT TOV MO OTOSOTIKOD UNYOVIGHOD HETAPOPAS BeppoTnTag mov
dwBéter, dnradn tov kehov 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.
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HEPIAHYH
Epevvdaror o pdAOG TOV VITOTPOTIKOD 0EPOYELLAPPOV GTN dNpovpyia Kot ekdAmor yoralokoTaryidag.
O yaralomtdoelg mov exdnrobnkav otig 17 kot 18 Ioviiov 1986 omv Kevipukny Makedovia kot
TPOKAAESOV OVOTTOAOYLOTEG {NIEG LEAETMVTOL GT) GLUVOTTIKN Kot LEGT) KA.
Amd oLVORTIKNAG TAEVPAS, TOPOTNPEITOL Lol VIOV HLETAPOPE KUKAWMVIKOD oTpoftAool ota de&ud
pog emepyopevng Papopetpikng okdeng. Zto 850 hPa smkpatel yoyxpn petapopd, eved ota 500 hPa
apyka mapatnpeitar Oepun petapopd Kot apyodtepa dnpovpyio yoxpng Alpvne. Amd Beppodvvaptkig
TAEVPAC, Ol VYNAES cuvBnKes vypaciag kot ot Bepuég aépleg Paleg otV EMPAVELD, GE GUVOVAGHO LE
TG oyeTkd Opooepés petapepoueveg oépleg pdleg ota 850 hPa, dnpovpyodv Oeppoduvvapiiky
actdfelo, TOV S1ELKOADVEL TV AVATTLEN TOV KATOLYO0QOP®YV VEQMY. Ot 10(VPEG OVOIIKEG KIVIOELS
7OV GLVOJEVOLV TO EMELGODI0 QLTO, GLVOEOVTOL pe TNV opldvTio amoOKAeT TNG aéplag nalag oto Vyog
TOV PHEYIOTOV aVEL®V, LEGH GE £val LEYIOTO TOV VITOTPOTIKOV CLEPOYELAPPOV, EXAV® OO TNV TEPLOYN
evolapépovtog. H pikpov priovg kdpotog enepyduev datapayn, Aoy e EVIovig KUKA®VIKOTNTOG,
ouvodevetal and woyvpd aye®oTpoPd pevpa. ‘Etor dmpovpysitor pio KAEGTH  KOTOKOPLON
AYEMGTPOPIKT KVKAOQOPiQ, pe ToV ovodikd TG KAGSo mave and Tnv Kevipu) Mokedovia.
SUUTEPOUCLOATIKG TPOKVTTEL, TOG OTAV Ol CVADVES TOV PAPOUETPIKOV KUUAVGEDV TaEWOEvOVY P
GTOV VTOTPOTIKO AEPOYEILAPPO, TOTE, LILAPYEL SLVATOTNTA, O VIOTPOTIKOS OEPOYEILAPPOS VA dDGEL
aVOdIKEC KIVNOELS Kot Vo ekONAmBel atpocpaipkn) actdfelo kol emopévac mlavotnta dnpovpylog
yoralokatoryidmv.

(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.
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HEPIAHYH

Tveton o mpoomdbeia diepehivnong Kol EVIOMICUOD TMV NUEPOV TAPOVCING TOL OEPOYELLAPPOV
(toydtntoe avépov ueyokotepn M ion ue 60 knots) oty gupdtepn mepoy Tov BoAxaviov (30°N-
50°N,10°W-30°W), kot tn Ogpun mepiodo tov étovg (Ampiliog-ZemtéuPplog) kat yio To SidoTnua
1997-2002.

INa 10 okomd avtd peretOnkav ot cuvortikol ¥dpteg TV 1oofapikdv empaveidv Tov 300 kot 200
hPa ¢ 12:00 UTC. And v g&étaon TV yoptdv KapoL, Tpoékuyay 10 GUVOTTIKEG KATAGTAGELS L
Baon ™ yevikn Kukhoeopia NG ATUOCOOLPAS KOl KOTOOKELACTNKAV Ol PECOL YApTeS Yo kabe
GUVOTTIKY KOTAGTACN.

Mehetdvrolr ot akolovBieg TOV MUEPDV TOPOLGING TOL OEPOYELUAPPOV KOl YIVETOL GTOTIOTIKN
enekepyosio TV SEIKTOV 0oTadENG, e Baon dedopéva padtoforicemv Tov MetempoAoyikoh oTadon
¢ Oeoocaiovikng yio tig Nuépeg avtég. [vetal mpoondbeia chvdeong g mapovsiog, N U, Tov
OLEPOYELLAPPOV GTNV EVPVTEPT] TEPLOYN UEAETNG, LE TNV Tapovsio 1 Oyt xorallol, oty TEepoyn g
Kevtpumng Makedoviog.

(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.
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IEPIAHYH
MeAeTdvTal T0, YOPUKTNPIOTIKA TV BepUdY Kol Yyouxpdv el6fordv atov evpitepo EAAadKS ydpo. T
T0 AOY0 aUTO YPNOIUOTOIOVVTOL Ol HEYIOTEG KOl EAYIOTEG MUEPNOLES TIUEG TNG Oeppokpaciag, mov
Aoppavovrar amd dexaevvéa (19) cuvortikodg otadpove, ot omoiot KaAdvTovy 0AdKAN PO Tov EAL0d1Ko
XDPO.
Evtonifovtotl to emelcodia Tov Bepudv kot Wyoypmv el6foA®dV Yo KGOE GTABO Kol Yo Tn YPOVIKY
nepiodo 1957-2000. Opadomolodvtat ovtd ovaAoya e T xpoviky StdpKeld Tovg, Kot vrroloyifovtat ot
GLYVOTNTEG TOVG, TOGO GE ETNOLL, EMOYIKT Kot pnviaio KAipaka, 660 Kot og Oepur Kot yoypn mepiodo.
2T CLVEYELN, OTOLOVMVOVTOL Ol MUEPES TOL TANPOVY TO KPLTHPLO EMAOYNG TV Bepudv Kot Tov
YOYpoV elGPOADV, Kot LEAETOVTAL TALOV avTodUVad. YroAoyiletal, yio kébe otabuod, n cuyvotnta
Toug avd pnva, emoyn, Oepun xor yoypn mepiodo, Kot yw OAN ™ mepiodo perétng. Tavtodypova,
HEAETATOL KOl 1] GLYVOTNTA ELPAVIONG TOVG Ovh £T0G, Mote va pueietnfetl n dtaypovikn mopeia avTdV
Kkatd ta 44 £t TS TEPLOdOV HEAETNG.
Téhog, vmoAoyiletor T0 €Tho10, €MOYIKO, Kol Unviaio abpolotikd Oeppokpactokd TAEOVOCLO KoL
el tov Bepudv Kot WYoypov MUEPDV OVTIIGTOLX0, MOTE Vo dVuvoTol vo, pehetnOel 1 tuyov
petapoArn. Ta mpokdmTovta cupnepdciate kataypdooviatl, topovctdloviatl kot a&loloyobvrat.

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

M. VARFIL, 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.
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IEPIAHYH

Tiveton o dte€odkn pelémn g mopelag g Ppoxdmtmong oty Kevipikn kor Bopewo EAAGSa, e
OMOTEPO OKOMO VO, EVIOMIOTEL M OVAYKALOTNTO, OAAG Kot SuvatdTNTo €QOPUOYNG TPOYPALLLOTOC
avEnong Ppoyxontdoemv. Apyikd peretdtal 1 TAOT TOV TOCOV Ppoyng Kot yiveror xpron tov deiktn
Enpaciag Palmer (Palmer Drought Severity Index - PDSI) og dedopéva aviimpocomevtikdv oTadpmy
™Gg mEPoYNS, Yoo va evtomiotel ToxOv mpoPinua Aswvdpiag. Emmpdobeta, ypmotpomotovvron
dopupopikd dedopéva vepmv amd ) @acn D2 tov mpoypdupoatog International Satellite Cloud
Climatology (ISCCP). 'Etol mopé€yoviolr pUnviaieg YpOVOGEIPES SOPLEOPIKAOY OESOUEVOV VEPQOV,
UEGOTOMUEVOV avEL TPimPO, Yo TN ¥poviky mepiodo 1983-1998. Tivetar tpoondOeta yio TOV EVIOTIGUO
G YPOVIKNG KOTOVOUNG EUOAVIONG OWPOpOV TOTOV VEPAV OTNV  TEPLOYN  EVOLLPEPOVTOG.
[oapovoidletar n evéonpepnota LeTaforn TOL VYOLS TG KOpLeng kabe gidovg vépovg. Me Bdomn ta
amoteAéoOTO TG HEAETNG VTN, e&eTdleTal 1 TEPLOSOG KAt 1 GLYVOTNTO ELPAVIOTG TOV VEPDV TOV
EMOEYOVIOL TPOTOTOINGT Kot 1 pnvicio PETAPOAN] TOV VYOLS TOV EMAEYUEVOV VEQOV Yl
GLYKEKPILEVN XPOVIKT TEPI0dO KT TN StipKELD TG NUEPOG.

[Ipocdiopifovtag, t6c0 TV mpoTewouevn mepiodo ePAPLOYNG LEAAOVTIKOD TPOYPALUATOS odENONG
Bpoyng, 660 Kot Tov TOVTO TV VEPOV TTOL dVvavTar va TpomomoBolv, cuunepaivetal 1) GKOTHOTNTA,
aALG Kot M SuvatdTNTa, AVTILETOMTIONG cuVONKAOV Astyvdpiog, pe ™ Pondela ¢ Tpomomoinong tov
Kapov.

(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.
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IEPIAHYH
AVTIKELEVIKOG GKOTOC 0T HeAéTn avTn elvar 1 aE0AOYN oM TPLOV SEIKTAV Enpaciog otV Tapaywyn
oitov oty Bopewa EALGS0.
Apywd, pio avabeopnuévn ékdoon tov odgiktn Enpoaoiag Palmer Drought Severity Index (PDSI)
TPOTOTOLEITOL TTEPALTEP® WE TNV OvTIKatdotaon T peBddov Thornthwaite, mov ypnoonoleitar yo
ToV VTOAOYIGHO TG duvnTikhg €atucodianvong (PET), pe to poviého Priestlay-Taylor. H gumeipicn
oyéon mov avartoydnke and tovg Donatelli kor Campbell (DC) ypnoponomdnie yio 1ov vTOAOYIGUO
™G NAMOKNAG oKTvoPoMMog amd Tn HEYIOTN Kot eAdylot Oeppokpacia Tov aépa. XTnV GLVEYELD, Ol
deikteg PDSI, Z (deiktng avoporiog g vypaciag) kot SPI (deiktng avopoiiog g Ppoydntmong)
ovykpivovtal, pe otdyo va Ppebel o katoAnddtepog Yoo v TPOPAeYn TOL HOAOKOD KOl GKANPO
citov omVv meployn Osocarovikng yio v mepiodo 1964-2001. H oclOykpion yiveton pe ) Ponbeia
nolvovopmy 2% Babpov, mov avarthydnkoav petald tav deiktdv Enpaciog Kot NG GLYKOMSNHS TOL
oitov. O cuvdvaoudg tov poviélav Priestlay-Taylor/DC, peiooce to tomikd opdipo (RMSE) peta&d
tov unvieiov wov me PET, 6mog vroloyicOnkav pe ta poviéda Thornthwaite ko Penman-Monteith,
katd 35%.
Yvumepoaivetor 61t or PDSI kot Z eivor ot kaAvtepotl deikteg Enpaciog ywo v mpdPreym g
TaPUYOYNS oitov dtav vrdpyel onuavtikny Enpacio. H cueyétion mapaywnyng citov-deiktav Enpaciog,
e€aptdrol omd TOV TOMO TOVL Gitov, AOY® TNG EMPPONG Kol GAA@V TopoydVI®MV €KTOG amd TN
Stabeo1oT o VYPOCIaG.

(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.
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IEPIAHYH

YKomog ovTHG TG HEAETNG €lval va VITOAOYIGEL TO TOGOGTO GUUUETOXNG TNG NALKNAG COUATIONKNG
axtwvoPoliag o 0184POPeS PLGIKOYNIIKES dlepyacieg TG OTHOGPAPAS Kol Wiaitepa GTHY TOPOUyOYY|
o&ewdimv Tov aldTov Kot dtet LEGOL AVTOV GTNV KATAGTPOPN Kat apaiwon tov 6{ovtog.

INo 10 oxomd awtd ypnoonombnkay petpioels nhokdv copatdiov (pt, e-) amd 150 keV éwg 5
MeV mov éywav and to Pocikd dopvpdpo METEOR-2 og vyog 1000 km wepimov. Ot petpioeig ovtég
cuoyeTioTNKOV pHe TOpatNPNoelg O6LovIog evevivta Tepimov cuvolMkd otobumdv mov Ppiokovtan
Bopetdtepa and to mAdtog tav 400 N. H cbykpion avtn £0eiée OTL EVTOVEG EKTOUTES COUATIOIOV TOV
KatapeTpovvtat omd Tov Sopueopo METEOR-2 og vyog 1000 km pokadodv tpdokaipn aAld Eviovn
peimon tov 6Lovtog 1-3 Nuépeg LETE TNV KOTOYPOpT TNG EKTOUTNG.

(147) 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

2
Laboratory of Climatology, Geology Department, University of Athens
ILaboratory 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 satellitt 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.
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"Epyactipio Khuaroloyiag, Fewloyixd Tuijue, Havemotiuo AOnvdv
Epyactipio Yroloyiotikedv Mabnuozixdv, Ieviké Tuiuo MaOyuaticdv, Teyvoloyixd
Exroidevniro Iopvuo Iepoid,

I Kévipo Epevvav Aotpovouioc kar Epapuoouévov Mabyuatikedv, Axadnuio AOqvév
‘Ivetitovro Poyiric Yyiewvic, Hovemotiuo AOnvey

IEPIAHYH
Tpio peydra deiypata, 4000 mepmtdoemv T0 Kabéva Yyoxoloykd achevdv aTtOU®V TOL TPOGEPLYAY
ot eEmtepkd wtpeio tov Noookopeiov Arywvnrtio g ABvag kotd ta £€tn 1989 (solar maximum)
1996 (solar minimum) kot 1994 (in the descending branch of the solar cycle No 22).
[Tévte (5) amd ta TAéov cuviOn cuumTOpOT TOL TOPOLGiAcaV Ol Tapamdve acbevels (KatdbAlym,
abmvio, emBETIKOTNTO, AVTOKOTOCTPOPIKOTNTO KOl OVTOKTOVIKY TPOOLIOEsT) GLUGYETIOTNKOY UE TO
Tomikd yeopayvntiko nedio (K-index), to d1ebvn yeopayvntikd deiktn (DST) kot tov mepifarioviikd
deiktn DI ( Discomfort Index) og nuepniota kot pnviaio aon.
Ye avtifeon pe OTL yeVIKG TIOTEVETOL TO, TEPIGOOTEPO, OO TO TOPOTAV® cLUTTOMOTO £de1&0v
a&loonueionto VYNAN cuoy€tion Kol VYNAY a&lomIoTio PE TIC YE@UOYVNTIKEG LETAPOAES TOpd LE TIG
TEPPAAAOVTIKES.

(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 Piraeus
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 IPOZAIOPIZMOE TQN BAAEZTIKOQN

YXTAAIQN - METABOAEX TQN OIITIKQN IAIOTHTQN META AIIO
EPIIOYXA ITYPKAITA, XE ®YAAOBOAO AAXOX

N. I[IPOYT=OZ, . AAEEANAPHS, A. ATAKATAZ

Tewmoviko Havemotiuio Ayvav, Tunua Aétomoinons @voixmv Ilopwv kar I ewpyixne
Munyovikng

IEPIAHYH
H amoppdéonon, n ovéxioorn kot M mepatdOTNTA TG NAMOKNG OKTvoPoAMOC o€ [a @uTOoTOPdda
emnpedlovtar dueca and v avantoén e PAAGTNONG. TN GLYKEKPLUEVT gpyacia yiveTal yprion TV
OTTIKAV WOTHTOV NG QLTOKOUNG GLAAOBOAOVL ddcovg dpvdg (Moyyootdg, Kopwbia), dote va
pocdloplotovy e akpifeld ta PAocTikd oTdde. Tov ddoovg. Emiong, yivetaw mpoomdbeio va
peretnBobv ot peTaPforéc OTIC OMTIKEG OOTNTEG TNG OAGIKNG PLTOKOUNG, KAOMG KAl TOL VIOKEIUEVOL
€3Gpovg petd and épmovoa Tupkayld to £tog 2000, GLYKPIVOVTOG TO OTOTEAECUATA LE TO. OVTIOTOLYA
TOL TPOTYOVLEVOL £TOVC.
Ot KOPLEG TOPAUETPOL TTOV YPTGULOTOLOVVTOL EIVOL OL TUKVOTNTEG POT|G TNG OAIKNG NALOKNG AKTIVOBOATL
(Rs) kot g ewtoouvletkcd evepyng axtvoPfoAiag (PAR), petpovdupeves mdve kot KAt amd
PLTOKOUN.
H ypion tov ontik®dv 181ottov g euTokouns 1060 ywo v Rs 6co kot ywo v PAR pmopet va
odnynoet ce opketd akpiPn xobopiopd g évopéng kot dbpkelag kabe Proctikov otadiov Tov
PLALOBOLOV SAGOVC. ZYETIKA e TNV EMIOPOOT] TNG TVPKAYLAG OTLS OMTIKEG OLOTNTES TNG PLTOKOLNG KoL
TOV VTOKEILEVOL £DAPOVG, TPOKVTTEL YEVIKA aOENGT GTNV OMOPPOPNTIKOTNTA [LE TAVTOYXPOVN Helwon
MG OVAKAOOTIKOTNTOG GAAG Kot TNG KAvOTNTOS dtamépacns ¢ akTvoBoiiag amd tn eutopdlo pe
UIKPOTEPES OUMG HLETUPOAES.

(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. HADJIMITSIS" >, C. R. I. CLAYTON'

'University of Southampton, Department of Civil & Environmental Engineering,
Southampton-UK
’Frederick Institute of Technology, Department of Civil Engineering, Nicosia-Cyprus
SCyprus 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

o 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:
NRSg)- 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 4)- Rain Spell Yield (in mm). The average rainfall accumulated during all rainspells of a given
duration (days).
Multiplying NRS4) by RSY(q) yielded the total rainfall accumulated from all rainspells of a given
duration (days) denoted as:
TOTAL - 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(Q(})' DAP(]O)

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) no10TIKH KAI MOZOTIKH EYTKPIZH METAZY THE

META®OPAX TOY AITIOAYTOY KAI XXETIKOY XTPOBIAIXMOY XE
XXEXH ME TIX KATAKOPY®EX KINHXEIX XE MIA IIEPIIITQXH
ENTONHX KYKAOI'ENEXHX XTH AYTIKH MEXOI'EIO

N. I'.I[IPEZEPAKOZ, A. I". [TAAIATZOX

T'eviko Tunuo MoOnuotikov TEI Hepaia,

HEPIAHYH
Yy gpyacio avt yiveTol o TpocTddeLo Yo TV TOLOTIKN KOl TOGOTIKT GUYKPLoT| TNG LETAPOPES TOV
QOAVTOL KOl GYETIKOL OTPOPIAIGHOD oty 010 OKPIPMG YEOYPAPIKN TEPIOYN OTN OTAOUN ™G
UNOEVIKNG OmOKAIONG OV WE peydAn mpocéyyion Bewpeitatl 1 wwoPapikn empdvelo tov 500 hPa.Tnv
Ot oTiypn peletdrol n oyéon G UETOPOopds Tov otpoPihopol ota 500 hPa pe tig kotokdpvPeg
KN oELg oTig tooPapucég emipdaveleg Twv 700 kot 500 hPa.
Me dAha Adylo yivetar puo Tpoomdbeia va Tpocdloptotel 1 Taén peyébovg apevog g dopopds e
HETAPOPAS TOL OMOAVTOV KOl GYETIKOL OTPOPIAMGHOD Kol OQETEPOL TOV TIUDV TMOV GULVORTIKNG
KAMPOKOG KOTOKOPOO®V KIWVCEMY OV GLVOEOVTOL LE TN UETAPOPE OLT TOL OTPOPIMGUOD O
yerrovid evog apketd 1oyvupol yauniot ota 500 hPa og 0écelg 6mov 1 aTpocPALpLKn KuKAoopia etval
Bopeodvtikn, dVTIKN Kot VOTIOOLTIKY pe GKOMO va damiotdcovpe to Pabud péxpt tov omoiov
emaAnOeveTon 1 Bempio.
INa mv exndévnon g epyaciag avtrg ypnopomombnkov otoryeio and 1o Evpomaikd Kévrpo
Meconpobéopmv TIpoyvadcemv Kaypod (EKMIIK) oe éva mhéypo onueiov pe amootdoeg 0,5°%0,5°
Y. TOV 660 dLVATO AETTOUEPT VITOAOYIOUO TNG UETAPOPAS TOV OTOAVTOL Kol GXETIKOD GTPORIMGHOD
ota 500 hPa kot tov katakopvewov Kivioemv ota 700 kot 500 hPa ot mepiodo amd 20 émg 23
OxktwPpiov 1994. Tnv mepiodo avty avamtoydnke ota 500 hPa éva woyvupd yaunAd pe amdivt
Katakopuen cuvvémela ot Avtikny Meoodyelo ko pe kévipo otig 22-10-94/0000UTC mdve omd T
YweAlo Ko [e HEYIOTA LETAPOPAG GTPOPIMGLOD va diépyovTal amd o KpAomedo Tov pe katevfuvon
mpog v EAAGSa. E&aitiag tov 10xupdv KOTOKOPOO®V KIWVICEMV OV TPOKAAOUVTOL amd To HEYLIOTO
LTA TNG KETOPOPAG TOL OTPOPIMGHOD G GUVOLAGCHO KOl UE GAAEG LETEMPOAOYIKEG TOPUAUETPOVS
paydaieg kot Tapatetapéves Bpoyontdocels onpetmnkay otnv EAAGSa kKo dtaitepa oTnv ATTiK.
H Boown dwmictwon mov mpokvmter amd v epyacion avtn elvar 6Tt 1 dwpopd  peta&d g
HETAPOPAS TOV AMOAVTOL KOt GYETKOV OTPOPIAIGHOD OKOUN Kol GE MEPLOYEG TTOL 1| ATUOGOUIPIKY|
KuKkAogopia eivar peonuPpwvn dev vrepPaivel katd amdivtov Tiun ta 0,5x107"%s% Akdun ot meproyéc
KatakophE®V KWwnoewv eivor oyxedov otig idleg Béoelg pe TIC TEPLOYEG TNG UETAPOPAS TOV
oTpofiiiopov Kot ot TG Tovg eival copmg peyalvtepeg ota 500 hPa an” 611 oto 700 hPa, evd ota
700 hPa ot meployég avodik@v Kwvinoemv €xovv peyolotepn éktacn. To tekevtaio cvpfdrier oty
EKONAMON TOV £VIOVOV TOPATETAUEVOV KOl EKTETOUEVOV BPOYOTTIOCEMV 0POL 1 OTHOCPOLPIKT
vypoaoio epeaviletol TepocOTEPO GLVENNS Kot cuykevTpouévn ota 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) EKTIMHZH TQN EKIIOMIIQN AEPIQN PYIIQN ME ZKOIIO
THN MEAETH THE NIEPI®EPEIAKHE ®QTOXHMIKHE PYTIANZHE
LTHN MEPIOXH THN BAAKANIQN

A. TIOYTIKOY', IT. TYMEONIAHE', H. AY=APIAHE, E. TIOYSIOYPIKA!, A. MEAAT', . ZIOMAS?,
A. MriaAH:', X. ZEPE®OS®

'Epyactipio ®voixiic e Anuéopaipag, Tuiua Pvoiiic, Apiototédeio Havemotiuio
Ocooolovikng, Elada
*Turua Xnuuikdv Myyavikdv, EOviké Metodfio Holvteyveio AOnpvav, ElJdda
J Epyactipio Kluaroroyiac kar Atuoopoupicod Iepifpéirovrog, Turua Fewloyiog,
Hovemaornuio AByvaov, EALada

HEPIAHYH

H pelémn g meplpepelakic aTHOCOPAPIKNG QOTOYNUKTS pOrtaveng ot Baikavikr| xepodvnco eivar
éva onpavtikd tepPorlovtikd (Rt SeS0UEVOL OTL EIVOL [LLOL CUOVTIKG ETEPOYEVIC TEPLOYN LE TA.
vynAG eminedo 0lovtog. o avtév Tov Adyo ekTyunOnkov ot ekmouméc aepiov pOTOV Yo TIg
Boikavikég ydpeg (EAlada, Boviyapia, AAPavia, IIponv Tovykoohefikry Anpokpotio g
Moaxedoviag, Avtikn Tovpxia, Notww ZepPia ot MovpoPovvio), ot omoieg pmopodv va
XPNOWOTOMBOVV Yo TNV EPUPLOYT] POTOYNUKOV HOVTEA®V TTepLPePEloknG KAlpokac. Ta dedopéva
TOV EKTOUTAOV 0popovV Tovg aéplovg pimovg NOx, NMVOC kot CO kot extiumdnkoy katd péco 6po
yw to &t 1994-2000 yoo ddpopeg ovBpmmoyevels TNyEg exKmOUT®V OMOG gival O TORENG TV
HETAPOPDOV, 0 Topéng TG Propnyaviag kot 1 Kevipikn Oéppavon. [ v extiunon TovV eKTOUTOV
yxpnoipomomdnke N Paon dedopévav ekmopnmv tov EMEP, o katdhoyog ekmoundv agpiov pdrtmv tov
CORINAIR yio v Evpdnn kot ototiotikd dedopévo amd T €BVIKES OTUTIOTIKEG VANPECIES TOV
KPOT®V Y10 KATOES dpacTnpLOTHTES 08 GLVOLACUO e HECOVG GUVTEAEGTES EKTOUTNG TTOL GLVOEOVTOL
pe tig dpactmpiomreg avtés. O vroroyiouds tav Proyevadv ekmopndy NMVOC ord ddon kot GAia
€ion PAaotnong mpaypotomombnke pe Paon v avorvtiky pebodoroyic EMEP/CORINAIR. Ot
EKTIMOELS TOV EKTOUTOV EYovv ymptkn avoivon 10x10km kot ypovikn availvon g taEng g piog
MPOG.

To eotoynuikd poviého Urban Airshed Model (UAM-V) gpoppootnke ce Guvovacpd pHE TO
HETEMPOAOYIKO HOVTELD péomg KApokag MMS mpokelpévon va peetnfovy ta enineda aTLOCPALPIKNG
poTavong oty mteployr] Tov Bakkaviov katd tn didpkelo g Bepiviig meptOSov 0mOTE EVVOOLVTOL OL
VYNAEG CUYKEVIPMOEIS TOV (MTO-0EEWDOTIKOV evdoewv. ['lo Tov oKomd avtd TpoylaTomom Koy
mpocopowdoelg ywoo to €1o¢ 2000 Kot ot VTOAOYIGUEVES MPLUUEG GUYKEVIPMGELS TPOTOGPULPLKOD
o0lovtog o mepLpepelakt KApaka topovstdlovtatl kot culinTtovvial, Evd ETIONUAIVOVTOL TEPLOYES LE
VYNAES VTOAOYIEOLLEVEG CLYKEVIPAOGELS OLOVTOC, OTIC OTOLEC TEPUUTEP® HEAETEG UTOPOVV VA GTPAPOVV.



(157) 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
I 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 NO,, 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
MMS 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.
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IEPIAHYH

Ymv epyacio ovth| yivetor mpoomdBeio vo deyybel 6t M avénon tov pécov VYOLg VETOD MOV
TOPATNPEITAL GTOVG OPEVOVG LETEMPOAOYIKOVS 0TABLOVG dev 0QEiAeETOL GTO VYOUETPO TOVG, GALY GTO
VYOLETPO TOV TANGLEGTEPOL OPELVOL OYKOV KOl GTNV AmOGTACT TOL amd To 6tofud. I'o To oxond avtd
emhéyOnke N petafint) Z’ mov cvvdvdlet, katd Kdmolov TpOTo, TO VYOUETPO KOL TNV OTOCTAGT] TOV
TANGLEGTEPOL OPELVOL GYKOL amd T0 otafud Kot cuykpivetol, pe ) Pondeta g aming Kot TOAAOTANG
YPOUUIKNG TOAVdpOUNoNG, He To vyopetpo Z tov otabpod. Ot egélohoelg molvdpounong e
eEapmuévn petafAnt to péco emoto VYog VETOD, KabMG Kol TO HEGO PNVICIO TNG TEPLOSOV
YentepPpiov-Anpidiov, PeAitidvovrar (avEAVETOL O CUVIEAESTNG TPOGOIOPIGUOD KOl UELDVETOL TO
TUTTIKO GOAALLO EKTIUNONG) LE TNV El0ay®YN TG HeTaPAntng Z’ avti g Z.

(158) RELATION OF THE ALTITUDE OF THE METEOROLOGICAL
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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.
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IIEPIAHYH

H Kbnpog mopéyer o povadikn svkaipion yioo cOyKpion Ppoyopetpikmv dedopévov amd pavidp
€36POVG Kl dOPLPOPIKADV PPOYOUETPIKOV OEOOUEVMV, OO TN M0, HLE LETPNOES PPOYOUETPIKMV
oTafumV, amd TNV GAAN. Zto TA0IGI TOL EVPOTAIKOD TpoypdupaTog “Voltaire’, &gt mpaypatomomOel
poe TéTol GLYKPlon HeTaly petpnocewv amd Ppoyopetpikods otafpolds, mov yivovtal omd TV
Kvunpuokn Metewporoykr| Yrnpeoia, dedopévav Radar and to Radar otov Kvkko kot dopupoptkdv
dedopévav and tov v Tpoyld dopveopo TRMM. Ta dedopéva Radar €xovv ene&epyaotel kot avaroyo
pvBuiotel pe to dedopéva amd TIG UETPNOEIS OO TOLG PPOYOUETPIKOVG OTOOUOVG HE GKOmd TN
ovyKplon pe ta avtiotoyo dopvpopikd dedopéva and tov TRMM. H clykpion oavth éxel ddoet
avoromtikd amoterAéopata. Exiong, ta dopupopid dedopéva Exovv toyel enclepyaciog pe €181KoH¢
aAyop1Bpovg Kot ot cuvExEl cuyKpidnKay e To dedopéva amd Tovg BpoyoueTpikods otabuovg. Kat
OTNV TEPINTOOT AVTH, TO ATOTEAEGLATO, EIVOL IKOVOTTOMTIKGL.
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ABSTRACT

Cyprus provides an excellent test site in comparing precipitation data obtained from ground-based
radars, space radars, and in situ 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.



