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Preface

The Conference on Meteorology, Climatology and Atmospheric Physics (COMECAP) is organized on
a biennial basis holding a long history of 22 years, dating back to the early 1990s. This year is co-
organized by the National and Kapodistrian University of Athens (Department of Environmental
Physics and Meteorology and Laboratory of Climatology and Atmospheric Environment), the Hellenic
Meteorological Society and the Mariolopoulos-Kanaginis Foundation for Environmental Sciences.
COMECAP Conferences provide the opportunity for the dissemination of new knowledge in the
framework of Meteorology, Climatology and Atmospheric Physics, hosting experts, scientists and
mainly young researchers to present their recent research studies and share their innovating ideas.

The COMECAP 2012 covers various topics related to the science of the Atmospheric Environment,
which is in fact an interdisciplinary field, giving the opportunity to understand the physical systems and
environmental processes in an integrated manner. Papers presented at the COMECAP 2012 cover a
spectrum of topics that include Atmospheric Physics and Radiation, Dynamic and Synoptic
Meteorology, Applied Meteorology and Climatology, Climate Dynamics and Changes, Weather
Analysis and Forecasting and Extreme Events, Meso-scale and Micro Meteorology, Remote Sensing
and Satellite Meteorology, Air Quality (Indoor and Outdoor), Biometeorology and Bioclimatology,
Agricultural Meteorology, Hydrology and Hydrometeorology. It is worth mentioning that in this book
185 abstracts are included, while 210 abstracts were initially submitted.

Finally, it is my pleasure and privilege to acknowledge the contribution of the authors, the members
of the Scientific Committee, the appointed reviewers, our sponsors and especially the members of the
Organizing Committee, for their valuable efforts on the production of this book, as well as on the
organization of COMECAP 2012.

Athens, May 2012

Professor Costas G. Helmis
The Conference Chairman

IIpoioyog

To Zvvédplo Metewporoyiag, Kipatoroyiog woar ®uowkng ™ Atpoceapog (COMECAP)
Sdopyavaovetor og St Paon ko Katéxet pio pakpd wotopio 22 ypovev. PEtog cuvdopyavoveTal omod
10 EBviko kou Koamodiotpiokd Ilavemommuio Abnvov (Topéag Puowng IlepiPdriovtog Kot
Metewporoyiag kot Epyootipro Kipoaroroylag kot Atposeapikod IlepiBdiiovtog), v EAnvikn
Metewporoywn Etarpeia kot 10 Maproromovreto-Kavaykivero Tdpopo Emomudv [epiBdiiovtoc. To
COMECAP egivor éva Zuvédplo mov €xel cav 6Toxo T S1dd00m NG VENS YVAOCNG GTO YXMPO TNG
Metewporoyiag, e KAipoatoroylag kot g Puowng g ATudéceopag rlo&evavtag edtkovg,
SLOKEKPEVOVG  EMOTNHOVEG, KOl KUPIWG VEOVG EPELVNTEC, OivovTag TN SUVOTOTNTO TAPOVGINOTG
TPOGPUTMV EMOTIHOVIKOV HEAETMV, OAAG KOL OVTOAANYNG KOVOTOU®Y 1OEMV.

To COMECAP 2012 kokdmrer Oépata oyetilldpeva pe TNV €MOTHUN TOL ATHOGQOIPIKOD
TlepifdAdovtoc, divovtag tnv  evkoipio.  KOTOVONGNG TOV  QUOIKOV GUGTNUATOV Kol  TOV
TEPPAALOVTIKDV SlEPYACLDV GE [0, OAOKANP®UEVN Tpocéyyion. Ot epyaoiec mov mapovsialovtol 6To
COMECAP 2012 xoidvmtouv éva gupd @dcpo Ogpdtov oto omoia meptiapfdavovial 1 Pvoikn g
Atpocoapag, 1 Avvauikn kot Xvvomtiky Metewporoyie, n Egappoopévn Metewporoyio kot
Khapatoroyio, 1 Avvopikn tov KAipatog kot or Metaporéc tov, n Ipoyvwon Kapod, ta Akpaio
Dawopeva, 1 Meteoporoyio Méong kot Mwkprig Kiipaxag, 1 TnAiemokdnnon kor 1 Aopvgopikn
Metewpohoyia, n [Towwtta Aépa Ecwtepucot kot EEwtepikod Iepifdirovtog, n Blo-petemporoyio
kot BliokApatoroyia, n Aypotikry Metemporoyia, 1 Yoporoyio kot Ydpo-petemporoyio. ZnpeidveTon
OTL 6TOV TOUO 0VTO, TEpAapPavovtar 186 meptinyels amod tig 210 Tov apyikd vroPARONKav.

Téhog, eivar yapd KoL TN HOL VO ELYAPIGTHC® TOLG GLYYPOPELS, To HEAN TG Emotnpovikng
Emutponnc, toug kprtég, tovg yopnyovg kot wiaitepa ta péAn tng Opyavotikng Emtponng yo v
TOAOTIUN cLUPOAN Tovg ot Stopydvecn Ttov COMECAP 2012 kot 6tnv £€k6061 dvToD TOL TOHOV.

Abnva, Mdiog 2012

Kabnyntg Keovetavtivog Xéhung
TIpdedpoc Tov Xvvedpiov COMECAP 2012
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Address of the Hellenic Meteorological Society

The Hellenic Meteorological Society, member of the European Meteorological Society, proudly
presents the Book of Abstracts of the International Conference on Meteorology, Climatology and
Atmospheric Physics (COMECAP 2012), in collaboration with the Department of Environmental
Physics and Meteorology and the Laboratory of Climatology and Atmospheric Environment of the
National Kapodistrian University of Athens and the Mariolopoulos-Kanaginis Foundation for
Environmental Sciences. For the first time, the accepted scientific papers are published, after peer
revision, in Springer book series under the title “Advances in Meteorology, Climatology and
Atmospheric Physics”. This fact improves the level of the Conference as far as the quality of
presentations and the dissemination of recent knowledge of our climate system from regional to global
scale, are concerned.

The Hellenic Meteorological Society has co-organized the previous biennial conferences in
Thessaloniki (May 21-23, 1992 and September 29-30, 1994), Athens (September 25-27, 1996 and
September 22-25, 1998), Thessaloniki (September 28-30, 2000), Ioannina (September 25-28, 2002),
Nicosia (September 28-30, 2004), Athens (May 24-26, 2006), Thessaloniki (May 28-31, 2008) and
Patras (May 25-28, 2010). All these conferences have been carried out by the members of the Hellenic
Meteorological Society and our foreign colleagues from disciplines associated with the study of
atmospheric environment.

The achievement of COMECAP 2012 is due to the great efforts of the Organizing Committee
towards the success and quality of the Conference, as well as the Sponsors, who granted this scientific
event. The Hellenic Meteorological Society wishes to express its gratitude to everybody mentioned and
the participants, who presented their scientific papers, contributing to the better understanding of the
physical processes of our climate system.

On behalf of Hellenic Meteorological Society

Associate Professor Panagiotis T. Nastos
President HMS

XapeTiopog g EAdnvikig Metewporoyikng Etapeiog

H EMmvikn Meteoporoyikn Etaipeio, pélog g Evpomaikng Metewporoyikng Etapeiog, €xet v
Tiuq va mopovodler to Bifhio tov Ilepihiyemv tov AbBvodc Zuvvedpiov Metempolroyiag,
Khapartoroyiog kot ®dvowng g Atuoocpapag (COMECAP 2012), oe cvvepyacio pe tov Topéa
Duowng Hepiarrovioc kar Metemporoyiog kot to Epyactipro Khpotoroyiog kot ATpoo@aipikcov
Tlepdrrovtoc tov EBvikod ko Kamodiotprakov [Mavemotnpiov AOnvev kor to Maplolomovieio-
Kavaykivelo Tépopo Emomuav IlepiBdirovtog. Ta npd Qopd, o1 emoTnUOVIKEG €pyacieg mov
€xouvv yivel dextég petd and kpion ywo Topovsioon 6to ZVVESPLo, OMUOCIEDOVTOL OO TOV EKOOTIKO
oiko Springer ce topo Vo Tov Titho “Advances in Meteorology, Climatology and Atmospheric
Physics”, yeyovog mov avofodpilel to eminedo tov Zvvedpiov.

H Elnvikn Meteoporoyiky Etoipeio éxel ovvdopyavaoet to mponyoduevo Zuvédpla Gg
®eocarovikn, 21-23 Maiov 1992, @scoolovikn, 29-30 ZerntepPpiov 1994, Abnva, 25-27 ZentepPpiov
1996, Abnva 22-25 XemtepPpiov 1998, @socorovikn 28-30 Zemtepfpiov 2000, Iwdvviva 25-28
TentepPpiov 2002, Agvkwoia, 28-30 Xentepppiov 2004, ABnva, 24-26 Maiov 2006, Oscoarovikn 28-
31 Maiov 2008, ITatpa, 25-28 Maiov 2010. Ta Xvvédpro avtd £xovv mpaypatorondel and to puéAn
¢ EAMAnvikng Metemporoywknc Etarpeiag e T cuvdpopr cuvadérpmv omd 1o eEteptkd amd xdpovg
oxeTlOUEVOVG e TN HEAETT TOV OTHOCQALPIKOV TEPIPAALOVTOG.

H enitevén tov COMECAP 2012 ogeireton otig npoondfetes g Opyavotikng Emttponnic, oAl
KOl GTOVG YOpPMNYOoVG oV VIOGTHPEMY aVTO TO EMGTNHOVIKO Yeyovos. H EAAnvikr Metewporoykn
Etapeion o Mbeke vo guyaploticel OAOVG TOVG GUUUETEYOVTEG TOL WE TNV TOPOVLCINCT] TOV
EMOTNHOVIKAOV EPYOCLOV TOVG GUVEIGOEPOVY GTNV KOAVTEPT KOTAVONON TOV PUCIKADV SEPYAUCLDY TOV
KALOTIKOD [OG GUGTNHHOTOC.

Ex pépovg g EAAnvikng Metemporoykng Etaipeiog

Avaminpotg Kabnynmc Havayidg ©. Nactog
TIpdedpoc EMTE
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Surface ozone spatial distribution and trends over Europe
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Abstract Surface ozone mixing ratio spatial distribution over Europe was constructed through kriging
interpolation based on EMEP ground measurements during 1997-2006.The climatology, the annual and
seasonal trends, the diurnal cycle and the altitude dependence were studied as well as the relation with
the North Atlantic Oscillation (NAO). The mean seasonal cycle amplitude and maximum display an
increasing gradient from northwest to southeast, with high levels in Austria and eastern Mediterranean.
Trends are close to zero (-1.00 - +1.00 ppbv'y™), except for significant positive values in UK, Slovakia,
S. Scandinavia and Austria, in winter and autumn. Diurnal amplitude decreases with latitude for low
altitude stations (<1000m), due to enhanced photochemistry, with maximum in the afternoon. Elevated
continental stations, usually in the free troposphere, exhibit diurnal variability close to zero and
maximum around midnight. In winter about 40% of near surface ozone variability at the western edge
of Europe may be attributed to circulation changes and ozone precursors’ transport related to NAO.

Keywords surface ozone, seasonal cycle, trends, diurnal cycle, kriging, NAO, Europe

X@pKN KOTavop] Kot YPOVIKES TAGELS TOV EMLPUVELOKOD
olovtog oty Evponn

A. Ayyéing (1)*, II. Zavng (2), X. Zepepog (1), A. Mrang (3) & I1.0. Nactog (4)

(1) *Axoonuio AGnvaov, Kévipov Epgdvng Pvaixns e Atuoopaipos kor Kliuotoloyiog, 10672, A6nva,
dvagg@teilam.gr

(2) Touéagc Metewpoioyias ror Klipoazoloyiag, Tunuo I'ewloyiag, Apiototéieio Iovemortiuio
Ocaoolovikng, Ocaooloviky, EAdda

(3) Touéas Egopuoywv ®voikns xou Poaikns Ilepifalioviog, Tunuo Dooikng, Zyoln Octikdv
Emiotnucov, Apiorotédero Hovemortiuio Ocooalovikng, Ocaoaloviky, ELAddo

(4) Touéas Kiwaroroyios ko TI'ewypopias, Tunua ewloyios kor 'ewmepifidlioviog, EOviko xou
Kamodiarpioxo [avemotiuio AGnvav, Adnvae, EALdda.

Mepiknqyn Avantoydnke ovomopdoTocn NG YOPIKNG KATUVOUNG TNG OVOAOYiog WiYHOTOG TOV
emeavelakoy 6fovtog oty Evpdmn pe mapepforr kriging oe emiyeieg perpriosic tov EMEP
dexaetion 1997-2006. MeletnOnkav 1 KApoToAoyio, Ol ETACIEG KOl EMOYIKEG TAGELS, 1| OMUEPNOLL
petofAntotnta, n e€dpton pe o vyopetpo kabmg Kot  oxéon tov pe v Kopoven tov Bopeiov
Athaviikod (NAO). To mAGTOG Kot TO WPEYIGTO TOL €mMOYKOV KVukKAov av&dvovtal Pabuaio omd
BopeloduTikd Tpog voTloavaToAKd pe VYNAdTEPa EMineda oty AvoTpia Kot Tnv ovatoikn Meodyeto.
O tdoeis etvan oxedov undevikég (-1.00 éog +1.00 ppbv‘y‘l), €KTOG OO OETIKEG ONUAVTIKES TUHES OTN
M. Bpetavia, ™ N. Zxavdwvafic, ™ XAoPoakio kot v Avotpio, To yepmvo Kot 0 wvoénmpo. To
SpePNOL0 TAATOG UELDVETOL PE TO YEMYPOPIKO TAGTOG LE PEYIOTO TIC UETAUECTUPPVEG DPES, OF
tonoBecieg vyopétpov <1000m. Ot vmepvyopévor nuelpotikoi otabpoi, cvvibwg ce cuvOnKeg
eAevBepnc TpomOGPALPaS, YapakTnpilovTol amd TOAD Kp SloKOHOVeN HE HEYIOTO T pecdvuyta. To
rewave €mg kat 40% g petafantomerog tov 6Covtog ot dutikn mevpd e Evpdnng cvvdéeton pe
OALOYEG OTIV ATLOCPALPIKT KUKAOQOPIO KOl HETAPOPA TPOSPOU®V eEVOoE®V oyeTiopevn pe ™ NAO.

AgEerg Khewdwd empavelokd 6Lov, EmoyKog KUKAOG, TAGELS, dinuepnoto evpog, kriging, NAO, Evpdmn



Air quality simulations over Europe for the period 1996-
2006 with emphasis on tropospheric ozone

D. Akritidis (1)*, P. Zanis (1), E. Katragkou (1), I. Tegoulias (1), A. Poupkou (2), K.
Markakis (2), T. Karacostas (1) & 1. Pytharoulis (1)

(1)"Department of Meteorology - Climatology, School of Geology, Aristotle University of Thessaloniki,
University Campus, Thessaloniki, 54124, Greece, dakritid@geo.auth.gr
(2) Laboratory of Atmospheric Physics, Aristotle University of Thessaloniki, Greece

Abstract A modeling system based on the air quality model CAMx driven off-line by the regional
climate model RegCM3 is used for assessing the impact of lateral boundary conditions and
anthropogenic emissions on tropospheric ozone over Europe for the period 1996-2006. The RegCM3
and CAMx simulations were performed on a 50 km x 50 km grid over Europe with RegCM3 driven by
NCEP reanalysis fields. The present period (1996-2006) was simulated four times. The first run was
forced from constant lateral chemical boundary conditions and constant emissions based on the EMEP
emissions of the year 1996. The second simulation was based on chemical boundary conditions
obtained from the global chemistry climate model ECHAMS-MOZ and emissions, fixed for the year
1996. The third decadal simulation was based on ECHAMS5-MOZ chemical boundary conditions with
interannual variation but fixed emissions from the year 1996. Finally, the fourth decadal simulation was
based on ECHAMS5-MOZ chemical boundary conditions and emissions with both having interannual
variation. Simulated ozone concentrations are compared against measurements from the EMEP
network in order to evaluate the modeling system ability.

Keywords surface ozone, regional modeling, boundary conditions, emissions, evaluation

IIpocopordeeic morotntog aépa yro v Evpann kata
ngpiodo 1996-2006 pe Eppacn 610 TPOTOGPUIPIKO 0L0V

A. Axpruriong (1)*, II. Zavng (1), E. Katrpdaykov (1), I. Teyodhag (1), A. ITovnkov (2), K.
Moapxkéaxng (2), O. Kapaxkdotag (1) & 1. ITvBapoving (1)

(1)*Touéas  Metewpoloyiog-Kiywaroroyiog,  Tunuo.  Tewloyiog,  Apiototédsio  Iovemoriuio
Ocaoolovikng, 54124, EJAddo, dakritid@geo.auth.gr
(2) Epyactipio Pvaixic e Atuoopoipas, Aprototédeio Havemotiuio Osooalovikng, EALdda

Mepiinyn IpoaypatonotbnKoyv TPOGOUOUDCELS LHE TNV XPNOT TOV TEPLOXKOD KALOTIKOD HOVIELOV
RegCM3 kat tov ynukod poviédov mowdmrog aépo. CAMX, e 6KOTo Vo Tpocdlopiotel 1 enidpaon
TOV YNUK®OV 0PLOK®V GUVONKOV KoM KOl TOV avOpOTOYEVOV EKTOUTOV GTIC GUYKEVIPOGELS TOV
tpomocpaiptkoy 6fovtog. H gpappoyn tov poviédov yve yuo v meployn ¢ Evponng oe miéyua
YOPKNG avéAvong 50 yAp x 50 yAu. T v ypovikn mepiodo 1996-2006 mpaypatorombnkay téccepig
TPOGOUOIDGELG. TTNV TPAOTNH Ypnoonomdnkay otabepés ymuikég oplakéc cuvinkes kot otabepég
ekmounés Paciopéveg otic eknopmég tov EMEP yia to étog 1996. H devtepn mpocopoinon Paciotnie
oe otafepéc ava £€10g TASVPIKEG YNMIKEG OPLOKEC GLVONKEG OO TO TAYKOGHUIO HOVTEAO ymueiog-
Kiipatog ECHAMS-MOZ «kofd¢ kot ekmoumés, vmoloywopéveg Yoo to €tog 1996. H tpim
npocopoinon Paciotke oe PeTafANTéG avd £Tog ynukég oplakég cvvinkes amd to ECHAMS-MOZ
Kou otabepég exmoumés amd To €tog 1996. Téhog, oty tétaptn mpooopoiwon ypnoiponomdnkay
HeTaPANTEG avd £T0c TOGO YMUIKES oplakés cuvinkes and to ECHAMS-MOZ, dc0 kot ekpmoumés. Ot
GUYKEVIPMOELS TOV O0LovTog Oomd TIG apBUNTIKEG TPOGOUOIDCES GLYKPIVOVTOL HE UETPNOES TOV
npoépyovion and to diktvo tov EMEP, pe okomd vo a&oroynbel m wavomnte TOL GLGTAOTOG
RegCM3/CAMX.

AgEerg KAedWd empavelokd 6Lov, TEPLOYIKA LOVTELD, OPLOKEG GUVONKES, EKTOUTEG, aEloAOYNoN



Application of GIS and Remote Sensing Techniques for Flood
Risk Assessment in Cyprus

D.D. Alexakis (1)*, D.G. Hadjimitsis (1), S. Michaelides (2), I. Tsanis (3), A. Retalis (4) C.
Demetriou (5), A. Agapiou (1), K. Themistokleous (1), S. Pashiardis (2), K. Aristeidou (5) & F.
Tymvios (2)

(1) *Cyprus University of Technology, Limassol, 3603, Cyprus, dimitrios.alexakis@cut.ac.cy
(2) Metereological Service of Cyprus, Nicosia, Cyprus

(3) Technical University of Crete, Chania-Crete, Creece

(4) National Observatory of Athens, Athens, Greece

(5) Water Development Department of Cyprus, Nicosia, Cyprus

Abstract Flooding is one of the most common natural disasters leading to economic losses and death.
This paper strives to highlight the hydrological effects of land use changes in flood risk in a catchment
area in Cyprus (Yialias river) through the application of ArcSWAT (Soil and Water Assessment Tool)
in GIS environment. The model is used to simulate the main components of the hydrologic cycle, in
order to study the effects of land use changes. For the implementation of the model, land use, soil and
hydrometerological data were used. The climatic and streamflow data were derived from
hydrometeorological stations located in the wider area of the basin under study. In addition the land use
and soil data were extracted from the analysis of multispectral satellite images such as those of Landsat
and Aster after the application of sophisticated classification algorithms. The results denoted the
increase of runoff in the catchment area due to the recorded extensive urban sprawl phenomenon of the
last decade.

Keywords Flood, GIS, Remote Sensing, Hydrological effects, Land Use

Eg@appoyég tov I'eoypagik@v Zvotnpatov IIAnpogoprav kam
™¢ Aopv@opikng Tnremokonnong otnv Extipnon
IHAnppvpikov Kiwvovvov otnv Kovnpo

AA. Adggaxng (1)*, A.T. Xattnmrong (1), . Myanriong (2), I. Teavng (3), A. Perding (4), X.
Anpntpiov (5), A. Ayamiov (1), K. @gistoxkiéovg (1), X. [Macwapdiis (2), K. Apreteidov (5) & P.
Topprog (2)

(1) *Teyvoloyiko [avemotiuio Korpov, Asueaos, 3603, Kompog, dimitrios.alexakis@cut.a.cy
(2) Metewpoloyxn Yrnpeoio Konpoo, Aevkwaia, Kdmpog

(3) loAvteyveio Kpntyg, Xovid, — Kprrn, EAAddo.

(4) EOviro Aorepookoneio AOnvarv, AOnva, EALdoa

(5) Tunua Avortdéews Yoarwv Kompov, Aevkwaio, Kdmpog

Mepitnyn Ot mAnupdpeg amotehodv €va cHVNOeS QOIVOUEVO QUGIKNG KOTOGTPOPNS LE OTHOVTIKEG
EMMTOOEL; TOGO GE OKOVOUIKO €Mmed0 OGO Kol og ammAen avipomveov (wdv. H cvykekpiuévn
gpyacio mpoomabel vo avadei&el TIC VIPOAOYIKEG EMMTMGELS G EMIMEGO TANUUVPIKOD KIVODVOL OV
TPOKAAOVVTOL OO TNV OAAAyN TV XPNOE®V YNG o€ Agkdvn amoppong otnv Kompo péom tng
epappoyng ArcSWAT oe mepifdirov Teoypapikav XZvotnuatov ITinpopopidv. To vdporoyikd
LOVTEAO YPTGLLOTOLEITOL Y10 VO, TTPOGOLOIDGEL TO, KUPLOL YOUPUKTNPLOTIKA TOV DIPOAOYIKOD KOKAOL £TGL
®ote va peretnBodv ot emdpdoels amd v oAhoyn yprioemv yng oty mepoyy. Ia v epappoyn tov
povtéAov ypnoipomomdnkay ed0poAoyLkd, VIpoUETE®POAOYIKE KaOMG Kot dedopéva yprioewv yng. H
e€oymyN TOV KAMUOTIKOV Kol VIPOAOYIKMV SEG0UEVOV EYIVE OO TOVG VOPOUETEMPOAOYIKOVG GTAHUOVG
nmov Ppiokovral evtog g vd e€étaocn Aekdvne. Emmpocbeta, to €dapoloyikd dedopéva ki To
dedopéva YpPNOEWV YNNG TPOEKLYOV OO TNV OVAALON TOAVQUCUOTIKOV SOPLPOPIKAV EIKOVOV OTMS
v dopveopwv Landsat kot Aster petd v epappoyn e€elypévov akyopldumy tagvopnong eovos.
Ta telikd anoteléopata avéderéoy v avénor tov BabUovd EMQAVELNKTS OTOPPONS EVTOS TG AEKAVNG
€&€01TiOG TOV KOTOYEYPOLUEVOL POULVOLEVOD AVOPYNG OOTIKNG SOUNONG TV TELEVTAI®MV ETAOV.

Aggerg Khewdra IIinppopeg, FEIT, Tniemiokdnnon, YOporoyikés emmntmoelg, Xpnoelg I'ng



Estimating Flash Flood Discharge in a Catchment Area with
a Hydraylic model and Terrestrial Laser Scanner

D.D. Alexakis*, A. Agapiou & D.G. Hadjimitsis
Cyprus University of Technology, Limassol, 3603, Cyprus, dimitrios.alexakis@cut.ac.cy

Abstract A flood can be determined as a mass of water that produces runoff on land that is not
normally covered by water. This paper aims to define the potential utility of terrestrial laser scanning
data and hydraulics for improving flood risk assessment models in Yialias catchment area in Cyrus.
Recently, terrestrial scanners have been used to capture 3D point cloud data of high accuracy for
inundation models. Thus, different methods are used to process the scanning data in order to extract
hydraulically relevant information. For this reason a variety of resolution DEMs were derived. The
combined use of a two dimensional (2D) numerical hydraulic model and a terrestrial laser scanner gave
the opportunity of estimation of peak discharge of a recent flash flood. Hence, the approach used in this
study demonstrated the potential of hydraulics and laser scanner for flood risk assessment in
catchments with infrastructure and vulnerable goods.

Keywords Flash Flood, Hydraulic Model, Laser Scanner

Extipnon ¢ IHAnpupopwng Pong o€ enimedo Aekavng
amoppong pe T ypfion Yopaviikov Movrérlov kot Enriygiov
capoty Laser

A.A. AhgEaxnc*, A. Ayariov & A.T". Xatlnproryg
Teyvoloyko Iavemortiuo Kompoo, Asueaos , 3603, Kompog, dimitrios.alexakis@cut.a.cy

Mepiiqyn Q¢ TAnuudpo pmopel vo oplotel 1 GLYKEVIPMON VOATOV ETPAVEIOKNG OTOPPONG GE
ePLOYEC OmOV VIO KOVOVIKEG cuVONKes dev glvon KOAVUUEVEG e VEPO. TN GULYKEKPLUEVN gpyacio
gpevvaTaL 1 SuVOTOTNTA XPNONG OESOUEVMV ETLYEL®V GOPMTAOV laser Kot VOPULAKAOV LOVIEA®V Y10l T
Beltioon tov poviédov ektipnong TANUpLPIKoD Kivduvov 6t Aekdvn amoppong tov motopod oAl
omv Kompo. Ta televtaio ypovio ot exiyEIOl GOPOTEG YPNCILOTOLOVVTOL Y0 TN GLAAOYN deSOUEVEOV
TPIOOIAGTOTOV GNUELNKOD VEQOLS VYNANG aKpiPELag te 6TdY0 TV Topaymyn a&OmTeTOV TANUUVPIKOV
povtédov. ‘Etot ypnoononifnkav modhamAiés pébodot yio v enetepyacio tov dedopuévav tov laser
UE OTOXO VO TPOKLYOLV TOADTULO. CUUTEPAGHOTO CYETIKA UE TNV VIPOLAIKY] GUUTEPLPOPA TNG VIO
e&étaon xoitg. o awtd axpPag tov Adyo mapniydncov morlamid Pnowaxd Movtého AvayAdgov
SrapopeTikng avarvong. H ocuvdvaouévn ypron duedidotatov aptfuntikod vépavAlkod HOVTEAOL Kol
emiyelov copmt laser £€dwoe v evkaipion EKTiUNONG TG HEYIOTNG EKPOTG TPOGPATOV TATULVPLKOD
(QOWVOUEVOV. ZUUTEPUCUOTIKA, GTN GLUYKEKPLUEVN €PYACIO OVAOEIKVDOVTOL Ol SUVATOTNTEG TOGO TV
VOPOAVAK®V HOVTEL®V OGO Kot TOL copmTr laser oty ektiunomn Kvohvov omd TANUUOPE GE AEKAVN
amoppPONG eviog g omoiag Ppiokoviol EKTETAUEVES OVOPOTOYEVELS KATACKEVES.

AéEerg Khedra ITinppopa, Yopaviikd Movtédo, Zapwtg Laser



Trends of shortwave and longwave surface radiation in
Europe: spatiotemporal analysis and comparison of satellite
and ground-based observations

G. Alexandri (1)*, C. Meleti (1), A.K. Georgoulias (2) & D. Balis (1)

(1)*Laboratory of Atmospheric physics, Aristotle University of Thessaloniki, Thessaloniki, 54124,
Greece, alexang@auth.gr

(2) Laboratory of Atmospheric Pollution and Pollution Control Engineering of Atmospheric Pollutants,
Department of Environmental Engineering, Democritus University of Thrace, Xanthi, 67100, Greece

Abstract A detailed investigation of the shortwave (SW) and longwave (LW) up-welling and down-
welling surface radiation trends over Europe is presented here. For the purposes of this work, satellite
observations from the International Satellite Cloud Climatology Project (ISCCP) for the period 1984-
2009 have been spatiotemporally analyzed at a ~280x280 km? resolution. A Fourier-based harmonic
analysis technique has been used for the calculation of the trend also allowing for the assessment of its
statistical significance. The results are compared to trends calculated from ground-based observations
from several World Radiation Data Center (WRDC) stations. The stations have been categorized taking
into account their position and the special characteristics of the surrounding region (rural/urban,
high/low elevation, population, etc.). The variability of the SW and LW radiation within selected
ISCCP grid cells is investigated with the use of ground-based observations. Observed trends and their
significance depend on the area of study.

Keywords Trends, Surface radiation, Satellite observations, ISCCP, WRDC

Tdaoglg TS IKPOU KOl pHEYAAOV PKOVG KUNOTOS EMLPAVELOKNG
aktwvofoiiag otnv Evpann: yopoypovikn avdiven Kot
GUYKPLO] 00PLPOPIKOV KUl ETLYELOV TUPOTPNCEDV

I'. AreEavopny (1)*, X. Merétn (1), A.K. 'eopyoviog (2) & A. Mrainig (1)

(1) *Epyactipio Dvaixnc e Atuoopoipas, Apiorotéieio Hovemortijuio Ocooalovikng, Ocooaloviky,
54124, EAdc, alexang@auth.gr

(2) Epyootipio Aqpoopaipixic Pomavens koi Avaipporaveikig Teyvoloyiog, Tunua Myyovikoy
Iepifalrovrog, Aquokpirero Iavemoriuio Opaxng, Zavly, 67100, EAAdg

Tepiknyn Ze avtiv v epyacio LeEAETOOVTOL AETTOUEPDG Ol TAGELG TNG Mkpoy (SW) kot peydiov
pkovg kopotog (LW), avepydpevng kot KatepyOUevng empavelakng aktivoforiog oty Evpomn.
Aopvgopikd dedopéva aktvoforiog and To International Satellite Cloud Climatology Project (ISCCP)
Y T mepiodo 1984-2009 avaliBnkav ywpoypovikd oe éva mhéypa ~280x280 km®. Mio texviky
OpUOVIKNG avdAvong otnpilopevn oty avdivon Fourier ypnoipomombnke yo tov vmoroyiopd tov
TACEMV KOl TNG OTOTIOTIKNG TOVG ONUOVIIKOTNTAS. To omoTteAéoHaTo GLYKpivOvTiol e TACELS
VIOAOYILOUEVEG OO EMiyElEg MAPATNPNOELS Yo (o oelpd and otabuovg tov World Radiation Data
Center (WRDC). Ot otaBpoi égovv xatnyoplomombel pe Paon v 0éom tovg Kor ta Wwitepa
YOPUKTNPICTIKA TNG TEPLOYNG MOV TOVG TePPaAAel (aoTikoi/un aoTikoi, YoapnAG/vYnNAd vyoueTpo,
mnOBvopdg, ktd.). Ot dwkvpdveelg g SW ko LW axtivoPforiog gvtog emAeylévev YEOYPAPIKOV
kehMmv Tov ISCCP peretdron pe ) gpnon eniyewwv mapatnpnoewy. Ot mapatnpodeveg Tacelg g SW
ko LW axtivoPoliog Kabde kot 1 6TOTIOTIKY TOVG GNUOVTIKOTNTO TOKIAOVY OVAAOYO [LE TNV TEPLOYN
HEAETNG.

Aégerg Krewdra Taoeig, Empaveiaxn aktivopfoiia, Aopvpopikég mapatnpnoeils, ISCCP, WRDC



The precipitation and temperature regime over three European
sub-regions as a result of climate change

H. Altinsoy*, A. Yiincii & M.L. Kurnaz

Department of Physics, Faculty of Science and Arts, Bogazigi University, 34342, Istanbul, Turkey,
hamzaaltinsoy@gmail.com

Abstract In this research, regional climate models' (RCMs) simulation data set of PRUDENCE project
is used to analyze the uncertainties, direction and magni-tude of the expected changes of precipitation,
temperature, maximum and mini-mum air temperature with two different scenarios (B2 and A2) in the
period 2070-2100 and 1960-1990 for three different sub-regions of Europe (1.75°-15.75° East and
47.75°-55.75° North; 15.75°-25.75° East and 45.75°-55.75° North; 5.75°-13.75° East and 45.75°-
47.75° North). SVM (support vector machine) is used to classify the models in order to choose the
most appropriate ensembles with weighted coefficients from the multi model ensemble. The results are
checked with ensemble-mean approach. In this study, we propose a new approach to multi-model
ensemble. In general, the performance of our methodology is better than ensemble-mean approach.
SVM can eliminate the models which have big amounts of absolute error and select the best ones that
have small amounts of absolute er-ror, with big coefficients. Moreover, our proposed methodology
gives better re-sults than ensemble-mean approach nearly in all cases.

Keywords Climate change, SVM, Europe, prudence, Taylor diagram



Analysis of the effect of climate change on the yield of crops in
Turkey using a statistical approach

H. Altinsoy*, C. Kurt & M.L. Kurnaz

Department of Physics, Faculty of Science and Arts, Bogazigi University, 34342, Istanbul, Turkey,
hamzaaltinsoy@gmail.com

Abstract In this study, simulation data set from ENSEMBLE project is used to set up a statistical
model to estimate the yield of crops according to climatic vari-ables and conditions. We chose fig as an
example crop. Fig is grown around Ay-din in Turkey. The number of days above 40°C between June
and October, the number of days below -1°C between October and November, the mean of the
maximum air temperature between June and September, the mean of minimum air temperature between
October and November, annual total precipitation amount, annual mean of relative humidity and annual
mean of cloud cover in that region are chosen as independent variables for multiple regression to
estimate yield of fig for the period 1991-2000.

Keywords Climate change, agriculture, fig, Turkey, yield, crop



Simulating the climatology of extreme events for the Central
Asia domain using the RegCM 4.0 regional climate model

H. Altinsoy (1)*, T. Oztiirk (1,3), M. Tiirkes (2) & M.L. Kurnaz (1)

(1) *Department of Physics, Faculty of Science and Arts, Bogazi¢i University, 34342, Istanbul, Turkey,
hamzaaltinsoy@gmail.com

(2) Physical Geography Division, Department of Geography, Faculty of Sciences and Arts Canakkale
Onsekiz Mart University, 17020 Canakkale, Turkey

(3) Department of Physics, Faculty of Science and Arts, Isik University, 34980, Istanbul, Turkey

Abstract In this work, future changes in the frequency of the seasonal extreme climate events such as
number, frequency, duration and intensity of heat waves (five consecutive temperature days above the
maximum temperature calendar day 90th percentiles, number of days per year that is above the same
percentiles and greatest number of consecutive days above these percentiles) for the period of 2071-
2100 over Central Asia (18.56° — 70.13° East and 7.28° - 142.4° North) with respect to the present
period of 1971-2000 were studied in detail. Regional Climate Model RegCM4.0 of Abdus Salam
International Center for Theoretical Physics (ICTP) with ECHAMS forcing data was used for hindcast
and forecast projection. This region will very likely be affected by heat waves in winter and spring
seasons and heat wave frequency, intensity and duration will increase sig-nificantly over the Arabian
Peninsula in summer. On the other hand, cold spells will not change as much as heat waves over the
region in all seasons.

Keywords Extreme climate events, heat wave, cold wave, Central Asia, heavy precipitation



Evaluation of CALIPSQO's aerosol classification scheme during
the ACEMED experimental campaign over Greece: the case
study of 9th of September 2011

V. Amiridis (1)*, E. Marinou (1), S. Kazadzis (2), E. Gerasopoulos (2), R.E. Mamouri (3), P.
Kokkalis (3), A. Papayannis (3), N. Kouremeti (4), E. Giannakaki (4), E. Liakakou (2), D.
Paraskevopoulou (2), M. Gratsea (2), G. Kouvarakis (5), K. Allakhverdiev (6,7), F. Huseyinoglu
(6), A. Secgin (6), D. Balis (4), A. Bais (4), N. Mihalopoulos (5), I.A. Daglis (1) & C.S. Zerefos (8)

(1)*ISARS, National Observatory of Athens, 15235, Greece, vamoir@noa.gr, (2) IERSD, National
Observatory of Athens, Athens, Greece, (3) National Technical University of Athens, Athens, Greece,
(4) Aristotle University of Thessaloniki, Thessaloniki, Greece, (5) University of Crete, Heraklion,
Greece, (6) Marmara Research Center (TUBITAK), Gebze, Turkey, (7) Inst. of Physics ANAS, Baku,
Azerbaijan, (8) Academy of Athens, Athens, Greece

Abstract In order to assess the validity of CALIPSO’s aerosol classification scheme, an experimental
campaign called ACEMED (Evaluation of CALIPSO’s aerosol classification scheme over Eastern
Mediterranean) has been organized over Greece on September 2011. In this study, we concentrate on
the characterization of the aerosol load over Greece on 9th of September, using advanced in-situ
aircraft instrumentation (onboard the FAAM-Bae146 aircraft of the UK Met Office). The analytical
evaluation of CALIPSO’s aerosol-type classification scheme that is performed using
synchronous/collocated satellite/airborne measurements, show a qualitatively reasonable performance
of the CALIPSO’s aerosol classification scheme in the complex aerosol environment of the case under
study, where smoke, continental, urban and dust acrosol components are present.

Keywords CALIPSO, lidar, aerosol type.

AwmioTevon Tov alyopifpov Talivopunong aEporvHATOV TOV
00pveopov CALIPSO katd 11 010pKELX TG TEPURATIKNG
ekotpateiog ACEMED otov EAL0O1KO evaépro yopo: 1
nepinToon g Ing Xemreufpiov 2011

B. Apopiong (1)*, E. Mapivov (1), X. Kalavting (2), E. I'epacémoviog (2), P.E. Mapovpn (3), I1.
Koéxkaing (3), A. lMamayravvng (3), N. Kovpepétn (4), E. INavvaxéxn (4), E. Awakaxov (2), A.
Hapackevomovrov (2), M. I'patcéa (2), I'. KovBapaxkng (5), K. Allakhverdiev (6,7), F.
Huseyinoglu (6), A. Secgin (6), A. Maaiig (4), A. Mzang (4), N. Myaromovrog (5), LA. Aaykinig
(1) & X. Zepepog (8)
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AOnvav, Abnva, (3) EOviké Metaofio Iolvteyveio, AGiva, ElAdda, (4) Apiorotéleio Iovemariuio
Ocooolovikng, Ocooaloviky, EAMada, (5) Hoavemotquo Kpntng, Hpoxleio, Elidda, (6) Marmara
Research Center (TUBITAK), Gebze, Turkey, (7) Institute of Physics ANAS, Baku, Azerbaijan, (8)
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Tepitnyn [poxepévou va a&loroyndei n eykvupdtnTa Tov odyopifpov tavounons oepolvpdTmy Tov
CALIPSO, opyavmbnke 1o Zentéufpilo tov 2011 mepopatikny ekotpoteio Tdve and to Atyaio pe v
enovopic  ACEMED (Evaluation of CALIPSO's aerosol classification scheme over Eastern
Mediterranean). Ztnv mopovoa LEAETT, dOONKE EUPACT) GTO YOPAKTNPICUO TOV COUATIOKOD (POPTOV
noveo and v EAMGSa, ot 9 Zemtepfpiov, ypnowomoidviog mponyuévo €£omhopd EMTOTIOV
petpioemv (aepookdpoc FAAM-Bael46 g Ppetavikng vmnpeciog Met Office). H avaivtikn
a&oddynon tov oynuartog ta&vounong tav agpoivudtov tov CALIPSO ™ cuvykekpiuévn nuepounvia,
OV TPOYLOTOTOMONKE LE TOVTOXPOVEG OTO YPOVO KOl TO YDOPO WETPNOELS GTO 0EPOCKAPOS GE
oUYKpLoN He oOYXPOVES SOPLPOPIKEG TAPATNPNCELS, KATESEIEE IKAVOTTOWTIKT TOLOTIKG TOVTOTOINGT
ToL €l00VG TV agpolvpdtev arnd to oynfua tagvopnong tov CALIPSO, cg éva 6uvOETO 0THOGPOPIKO
nep1PdArov, HTOV VINPYOV TOVTOXPOVOS SLUPOPETIKEG COUATIONKEG GUVIGTMGES (TT.Y. KATVOG, GKOVN,
OEPOAVLLOTAL NTELPOTIKNG KOl AGTIKNG TPOEAEVOTG)

Aggerg Krewdra CALIPSO, lidar, ciwpovpeva copotiow



Drought Index over Greece as simulated by a statistical
downscaling model

C. Anagnostopoulou*, K. Tolika & P. Maheras

Department of Meteorology and Climatology, School of Geology, Aristotle University of Thessaloniki,
Thessaloniki, 54124, Greece, chanag@geo.auth.gr

Abstract Drought is the least understood of all weather phenomena, since it differs from other natural
hazards in several ways. The hazardous of drought can be better understood by analyzing drought
indices. A drought index is useful only in the case that it is able to provide a clear, simple and
quantitative assessment of the three main drought characteristics: intensity, duration and spatial extent.
Thus, the Standardized Precipitation Index (SPI) has been one of the most widely used indices for
drought studies, as it can provide satisfactorily results for the appearance, variability and intensity of
drought. Moreover, SPI has been developed in order to quantify and record drought episodes on
multiple time scales (3 months, 6 months, 1 year, 2 years). In the present study a statistical downscaling
technique based on artificial neural network will be employed for the estimation of SPI over Greece.
The aim of the study is to evaluate the simulated SPI index against the observational one. The
performance of the statistical downscaling model will be assessed utilizing several performance criteria.

Keywords Drought, Standardized Precipitation Index (SPI), statistical downscaling, ANN

Extipnon ™ Enpaociog otnv EALGOG pe T (prion
OTOTIOTIKOV HovTEAOL VTOfifacpov KAMpoKkag

X. Avayvoetorovrov*, K. Torika & I1. Mayaipag

Touéos Metewpoloyios wor  Klyororoyiog, Tunquo Tewloyiog, Apiorotéleio  Iavemotiuio
Ocaoolovikng, Ocooalovikn, 54124, EMdda, chanag@geo.auth.gr

Mepidnqyn H perétn avt) mpaypatedetor v Enpacia otov ehdnvikd yopo. H Enpacia etvar éva
TOAOTAOKO (QOLVOUEVO, TO OO0 €lval OMOTEAEGUO TNG GLUVOVAGUEVNG OPAONG TOAADY PUGIKOV KOt
UETEOPOAOYIKOV Qaivopévav. To eoawvopevo g Enpaciog pmopel dpiota vo meptypagel and Tovg
delkteg Enpooiac. ‘Evag deiktng Enpaciog pmopei va Bempnbel dokyog, otav mapovoidler pio
EexdBopn, AN Kot TOWOTIKY GVOALGT TV KUPIoV XOpaKTNPloTIKOV TG Enpaciag: v éviaon,
Supkelo ko T yopkn éktacn e O deiktng Enpaciog mov ypnowomoteiton givar o Standardized
Precipitation Index (SPI) kot éyel vrodoyiotel Yo TEcoEP SAPOPETIKA KaTdPAL: 3 unveg, 6 punveg, 1
¥XPOVO Ko 2 xpovia. XN GuVEXELD, EPOPUOCETaL Vo oTATIGTIKO HOVTELD VTTOPBPacpol KoK Tov
Booiletar ota TEYVIKG VELPOVIKG SIKTLA YIOL TOV VTOAOYIOUO TOL OgikTn OTNV EAANVIKN TEPLOYN.
21606 TG peréng givan  a&loAdynon Tev vmoAoyicpévev deiktdv SPI o oyéon e Tig mpaypaTiKég
TIpéG Tov deiktn. H wavotta Tov HOVTEAOL VO OVOmOPAyEL TIG TWWEG TOL OikTn EAEyyeTAL UE
GTOTIOTIKG KPLTHPLO.

Aégeig Krerdra Enpooia, Standardized Precipitation Index (SPI), Ztatiotikdc vroPifacog kiipokog
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Estimating the direct effects of secondary organic aerosol
over Europe using COSMO-ART

E. Athanasopoulou (1)*, H. Vogel (1), K. Lundgren (1), B. Vogel (1), C. Fountoukis (2) &
S. Pandis (2)

(1) *Institute for Meteorology and Climate Research, Karlsruhe Institute of Technology (KIT),
Eggenstein-Leopoldshafen, Germany, eleni.athanasopoulou@kit.edu

(2) Institute of Chemical Engineering and High Temperature Chemical Processes, Foundation for
Research and Technology Hellas (FORTH) Patras, Greece

Abstract COSMO-ART is a recently developed regional model that couples meteorological and air
quality processes online. It allows for a consistent chemical forecasting since it avoids temporal and
spatial interpolation steps. Additionally, it enables the simulation of feedbacks between chemistry,
aerosols and meteorology. COSMO-ART has already incorporated the direct radiative forcing of
aerosol processes. Here, COSMO-ART is modified to include the volatility basis set (VBS) treatment
of secondary organic aerosol (SOA) chemistry. The VBS approach assumes gas-to-particle partitioning
of all (thousands) organics grouped by their saturation concentration and calculates their formation and
chemical evolution (aging) into the atmosphere. The simulations are performed for May 2008 covering
the greater European area with a horizontal resolution of 14 km and a vertical extend up to 20 km.
Results are compared to PMCAMXx and are evaluated against EUCAARI measurements. Sensitivity
simulations reveal the effectiveness of the VBS approach against a traditional SOA module, the
fraction of anthropogenic SOA and the influence of the aging of organics on inorganic aerosol
chemistry. Additional simulations excluding organic chemistry aim at identifying SOA effect on
atmospheric temperature and radiation. Preliminary results show an average +0.5 K change over
Europe.

Keywords SOA (Second. Organic Aerosols), aerosol modeling, volatility basis-set, direct effects.

Extipnon apuecov emopacemy TOV OEVTEPOYEVAV OPYUVIKOV
copatdiov otnv Evponn pe ™ ypnon tov COSMO-ART

E. AGavacomoviov (1)*, H. Vogel (1), K. Lundgren (1), B. Vogel (1), K. ®ovvtovkng (2)
& X. Tlavog (2)

(1) *Institute for Meteorology and Climate Research, Karlsruhe Institute of Technology (KIT),
Eggenstein-Leopoldshafen, Germany, eleni.athanasopoulou@kit.edu

(2) Epevvnriko Ivatitovto Xnuirne Muyovikng & Xnuxav Aepyacicov Yyning Oepuoxpaciag, Topouo.
Teyvoloyiag ko Epevvag, Idtpa, EAdda

Mepiiqyn To COSMO-ART eivan éva meployikd povtého amevbeiog ovulevéng petewporoyiog ko
nmowotrog aépa. H amevbeiog o0levén cuvtelel o akpiféotepn ynukn tpoyvmon kabmg anopedyel Ta,
YOPO-ypovikd Pripato mapepPorng kot diver T SuvoTdOTNTA TPOCOUOIWOTG avadpdcemv peTa&d
ynueiog, agpoivpdtov ko petemporoyiog. To poviédho tpomomodnke dote va Tepopfavel opuadeg
nmtikotntag (VBS) tov devtepoyevav opyavikav copatidiov (SOA). H npocéyyion VBS vrobétet
TN HETAPOPA 0pYOVIKNG LAlag amd TV aéplo 6TV COUATIOWKT PAcn BACEL TNG GLYKEVIPMGNG KOPOL
Kol TPocopotdveL Kot Tn ynkn ynpaven tov SOA. To COSMO-ART gpapudoctke yio. tov Mo
2008, kaivmtovtag v eupvtepn Evponn pe opilovtia dwakprtikn woavotta 14km kot kotaxdpuen
éxtoon émg 20km. Ta amoteléopata cvykpivovtar pe 1o PMCAMx ko tig petpriioeig EUCAARIL
‘Eleyyotr gvoicOnoiog deiyvouv v amotelecpotikdtnta g mpocéyyons VBS, to khdopoa tov
avOpomoyevav SOA kot v emidpoon g yHpavong tov SOA oty avopyavn cOROTIOWKT yMuUeid.
[IpocopoldGelg ympig ™V opyavikn yNUeio 0ToGKOTOOY 6TOV TPOGOPIGHO NG emidpacng tov SOA
ot Oeppoxpacio kot otnv aktvoPforia. To tpdta amoteAéopata deiyvouy pia péon petafoin yo tnv
Evponn +0.5 K.

AéEe1g Khe1dd devtepoyevn opyavikd copatidl (SOA), Tpocéyyion opddwv ntntikdmros (VBS)
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High resolution aerosol optical depth in the broader Greek
area using MODIS satellite data

G. Athanassiou, C.D. Papadimas & N. Hatzianastassiou *

Laboratory of Meteorology, Physics Department, University of loannina, nhatzian@cc.uoi.gr

Abstract We study the spatial high resolution (50kmx50km) and temporal distribution of aerosol
optical depth (AOD) over the broader Greek area on a mean annual, seasonal and monthly basis. Daily
visible (at 550nm) Level-2 AOD data (40Dss,,) from the MODIS database for the period March
2000-February 2008 are used. Specific criteria concerning the spatial and temporal scales are applied to
ensure representativity of the obtained results. The variability range of AOD values is
0.126<A0D<0.374, with a regional mean annual AOD value equal to 0.196+0.030. Seasonally, the
AOD has maximum values during spring, and secondary maximum in August, whereas the minimum
values are observed in winter. The highest values are found in the Eastern Greece (particularly during
spring and summer) and near Smyrni and Istanbul in Turkey (during autumn and winter). The smallest
AOQOD values are found in Western Greece, locally in the neighboring Balkan countries, and in the
interior of Turkey (during all seasons) as well as in marine areas southern and eastern of Crete (during
summertime). The intra-annual and inter-annual variabilities of AOD are studied not only for the entire
region, but also at the geographical-cell (pixel) level, over the entire study period. A decreasing
tendency of AOD values in the study region is found over the period 2000-2008, equal to A(4OD)=-
0.05+0.018.

Keywords acrosols, aerosol optical depth, MODIS, Greece

Yynig avaivong onttiko fadog Tov agpoivpdtov otov
EVPUTEPO EAANVIKO YDPO PAGEL O0PLPOPIKOV SEGOPUEVEOV
MODIS

I'. ABavaciov, X. Haradnpog & N. Xarinoavaoctaciov*

Epyoactipio Metewpoloyiog, Tunjuo. Dvoikig, Iavemotiuo lwavvivwy, lodvviva, 45110, EAMdda,
nhatzian@cc.uoi.gr

Mepiknyn Znv Topodoa HEAETN XPNOLLOTOOVVTOL NueEPNoLes TipéG Level-2 Tov ontikov Pdbovg twv
agpolvpdtev oto opatd (AODssoym) amd ™ Pdon dedopévov MODIS, y o mepiodo 8 etdv
(Maptiog 2000-®DeBpovprog 2008). Meretdtat 1 LYNANG AVAAVONG YEOYPOPIKT| KOTAVOLT TOV OTTIKOV
Babovg og eNola, ETOYIKT KOl unviaio KALotoloyikn Baon, He xprion eTAEYHEVOV KPLITNPImV YOPIKNG
Kot ¥poviKng KAIpoKog oty mepoyn HeAENG, 1 omoia givar yopiopévn oe 396 kuyeAideg (pixels)
dwotdoewv 50x50km. To eOpog drakvdpavons tov tipmv AOD eivor 0.126<A0D<0.374, evd 1
vewypapikny péon emota T tov AOD 1oovtar pe 0.196+0.030. Ov peyoAdrtepeg tipnés AOD
gppaviCovrat v avoi&n, Kot deuTePELOVTMOG TOV AVYOVGTO, EVO TO XELDOVA ELPOVICOVTOL Ol EAAYIOTES
Tipég. O peyahvtepeg Tipég AOD mapatnpovvtor oty Avortoikn EALGda (1diaitepa v dvoién kat to
KOAOKOIp) Kot OTLg TePLoyEs TG ZUOpvng kot v Keovortavtivodnoing oty Tovpkio (to ¢Bvormpo
Kow 1o xeova). Ov pukpdtepeg Tés kataypdeovtar ot Avtik) EAAGS0 kot Kotd TOTOLE G€
yverrovikég Bahkavikés ympeg, kabnhg kot oto gomtepkd g Tovpkiag (Yo OAeg T €MOYEC) Kol GF
Boldooieg meployéc voTio kot avotoAkd e Kprng (to kolokaipt). Meketdron emiong n evooetiolo
Ko 1 dlopoviky| petafoin Tov ontikov Pafovg Tev agporvpdtov, o eninedo KuyeMdog oAl Kot yio
OANV TNV TePLoyn, Katd ™ Sidpketa TG mepLodov perétng. [apatnpeiton po peimon tov tipmv 40D
amd to 2000 £m¢ to 2008, ion pe A(40D)=-0.05+0.018.

AéEerg Krewdra aeporvpata, ontikd fabog aeporvpdrtov, MODIS, EAAGSa
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The Application of a Mixed-Phase Statistical Cloud-Cover
Scheme to the Local Numerical Weather Prediction Model
COSMO.GR

E. Avgoustoglou* & T. Tzeferi
Hellenic National Meteorological Service, Hellinikon, 16777, Greece, euri@hnms.gr

Abstract An alternative to the COSMO model default sub-grid scheme for stratiform cloud-cover,
based on relative humidity, is proposed for application. In the emerging sub-grid statistical mixed-
phase scheme, a bivariate Gaussian distribution is invoked with respect to the quasi-conservative
properties of saturation deficit and liquid-ice water potential temperature. The resulting stratiform
cloud cover from the implementation of the proposed scheme is realized in COSMO model through a
two-parameter relation affecting the cloud cover at saturation and the critical value for normalized
over-saturation. The impact of cloud-ice on cloud cover is accounted through the modification of
condensation heat via an icing factor defined as the local ratio of cloud-ice over total cloud-water
content. A comparison of the implementation of the relative humidity and the mixed-phase schemes is
presented over the wider geographical domain of Greece for a representative test case with extended
areas of stratiform clouds developed over a relatively weak wind field.

Keywords Cloud Physics, Numerical Weather Prediction

H E@appoyn evog Xtatiotikov Xynnoatog Ne@okaiowng
Mkt @ aong oto Tomko Movtého COSMO.GR

E. Avyovotoyrov* & O. Tlepépn
Ebvikn Metewpoloyikn Yanpeaio, EAAnviko, 16777, EAAdda, euri@hnms.gr

Tepitqyn Ipoteivetar éva evOALOKTIKO GYNILO. TPOGILOPIGUOD TNHG GTPATOLOPPNG VEPOKAALYNG Y10 TO
povtédo COSMO, pe 6KOTo TV KOAVTEPY EKTIUNGT TOV QUOIKOV JEPYUCLDV OE TEPLOYEG UIKPOTEPES
amd ekeiveg NG TAEYUATIKNG KOWEAdaG (sub-grid). 1o oynua avtd €16ayovIol Yeudo-d1otnpodpeves
TOGOTNTEG TTOV APOPOLV TO EAAELUUO KOPEGUOL KOL TN dLVOUIKT) OeppHoKpacios VYPNG-OTEPEAS UIKTNG
@dong tov vepov. Ot mocotTeg ovTég Bewpeitar 6Tt axolovBovv @uoikn (Gaussian) katavoun dVo
UETOPANTOV. ZTNV TEAMKTN TOVL HOPPT, TO oYNue mpoodlopiletor pe pio oxéon 600 TOPAUETPMOV TOV
kaBopilouv ) vepokdivym Otov M atpdceapa Kobiotator Kopeouévn Kobdg Kot Ty Kpiown tiun
Kopeopov. H emidpaon tov moyokpuotdAhmv otn vepokdAvyr opiletar omd évav mopdyovia
Tayomoinong o omoiog amoterel T0 AGY0 TOL TEPLEYOUEVOV TTAYOL TPOG TO OMKO VEPO TOTIKA GTO VEPOC.
To mpotewvopuevo oynua cvykpivetar pe to facikd oynua vepokdivyng tov poviédov COSMO, 1o omoio
Booiletar oty oyetikn vypacio. H cvykpion emcevipdveton oty evputepn meptoyn s EALddac oe
YPOVIKT TEPIOOO EKTETAUEVIG GTPATOLOPPNG VEPOKAADYNG KOl 0oBEVODS TTEGIOV AVEU®V.

Aé€erg Krewdra dvown Nepwv, ApBuntikn [pdyvoon Kapov
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Hellenic Network for Solar Energy

A.F. Bais (1)*, A. Kazantzidis (2), C.S. Zerefos (3), D. Melas (1), E. Kosmidis (4), S.
Kazadzis (5), E. Nikitidou (2), Th. Giannaros (1), M.-M. Zempila (1), K. Fragkos (1) &
V. Salamalikis (2)

(1) *Aristotle University of Thessaloniki, Laboratory of Atmospheric Physics, Thessaloniki, 54124,
Greece, abais@auth.gr

(2) University of Patras, Laboratory of Atmospheric Physics, Rio, Greece

(3) National and Kapodistrian University of Athens, Faculty of Geology and Geoenviromment, Athens
(4) Draxis — Environmental Technologies, Thessaloniki, Greece

(5) NOA, Institute of Environmental Research and Sustainable Development, Athens, Greece

Abstract Greece is a country with proven solar potential and with short-term objectives to increase the
production from renewable energy sources to at least 20% of the total national energy production. Due
to the low efficiency of solar energy collection systems, improving the accuracy of the available
information on the availability of solar radiation is of primary importance for the design,
implementation, and efficient operation of such systems. The Hellenic Network for Solar Energy is a
system for supporting applications of solar energy with the combined use of measurements from the
ground, satellite images, theoretical calculations with a radiative transfer model, and predictions. This
study presents the design of the Network, the supporting networking applications, and pilot results from
basic methodologies that have been developed within the framework of the project relating to: a) The
assessment of solar energy in near real-time using satellite images, and b) The forecast of solar energy
using a meteorological forecasting model. In addition, the presentation includes results of the
evaluations of these methods by comparison with ground based measurements from the stations of the
Network.

Keywords Solar energy, solar energy forecasting, solar radiation measurements

EXinviko Aiktvo Hhaoxng Evépyerog

A. Mrang (1)*, A. Kalavtliong (2), X. Zepe@og (3), A. Merdg (1), E. Koopiong (4), X. Kalaviing
(5), E. Nuknridov (2), O. I'avvapog (1), M.-M. Zgpmra (1), K. ®paykog (1) & B. Taroparikng (2)

(1) *4Apiorotédero  Tavemotiuio Ococolovikng, Epyaotipio Dvoikne e Atudopoipos, 54124,
Ocaoolovikny, abais@auth.gr

(2) Hovemotiuo Hozpav, Epyactipio Pooikic te Atuoéopoipog, Pio

(3) EOvixo kar Komodiotpioxo Iavemoriuio AOyvav, Tujuo F'ewloyiog kor ['ewnepifdiloviog, ABnva
(4) Draxis — Teyvoloyieg [lepifidiioviog, Ocooalovikn

(5) EOviko Aotepookoneio AOnvav, Ivetitotro Epevvav Iepifialloviog kot Biooyng Avimroéng, AGnva

Mepitnyn H EAAGSo eivor pio xdpa pe amodederyléva. eKUETAAAEDGILO NAOKO SLVOUIKO KoL UE
Bpayvmpobeopovg otoyovg adénong g mapayoyng amd avovemoiues mnyés evépyewg (AIIE) oe
m0c00TO TOLAGyoTov 20% Tng mopoyouevng evépyelng o€ €Bvikd emimedo. Ady® ™G HKpNg
amodoTIKOTNTAG TV OdTdéewv cvAloYNG TG MAokng evépyelag, N PeAtioon g axpifelag tov
SECIUOY TANPOPOPLOY GYETIKA UE TN dlabecIudTnTa TG NAKNAG akTivofoliog eival TpOTOPYLKO
onuociog yi 10 oXedGHO, TN YOPOBETNON, KOl TNV Amod0TIKOTEPT AELTOVPYID. OVTOV TOV
ocvotnuatowv. To EAAnvikd Aiktvo Hhakng Evépyewag (EAHE) amotelel évo cvotua vrootpiEng
EPAPLOYDV TNG NAOKNG EVEPYELNG LLE T GLVOLAGUEVT XPTIOT LETPNCEMV OO TO £60(POG, SOPVPOPIKOY
EIKOVOV, OE@PNTIKOV VTOLOYIGUOV [ HOVTELD S1ddoomns TG akTivoPoiiag, OALG KAl TPOYVAOGE®WV.
v gpyacio avty TopovclalETol 0 GXESIIGHOG TOV SIKTOOV HE TIG SIKTLOKEG EQPUPUOYEG TOL TO
vroatnpifovv, kKabmg kot TAoTIKE amotedéopata amd Tig Pacikcég pebodoloyieg mov Exovv avamtuydei
oT0 TAOIGLO TOV €PYOV KOl apopovv: a) Tnv ekTiunon g NAMoKNG evépyelag o oXedOV TPAYUATIKO
¥POVO pe TN XpNomn SopLEOPIKAV eKOVOV, Kot ) Tnv mpdyvmon g NAKNg EVEPYELNS e TN XPNoN
UETEDMPOAOYIKOD TPOYVMOGTIKOD HOVTELOV. XTr GUVEXELL, TOPOLCLALOVTIOL TO OTOTEAECLOTO TMV
a&loloynoev Tov HeBOd®V aVTOV 0o GUYKPIGELG e LETPNOELS TMV ENLYELOV GTOOUOV TOL AUKTOOL.

AgEerg kKhewdwd Hhakn evépyeta, Tpodyvoon NAOKNG EVEPYELOG, LETPNOELS NALOKNG aKTVOBOAL0G
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Changes in shortwave solar irradiance measured at
Thessaloniki, Greece since 1993 associated with changes in
aerosols

A.F. Bais*, Th. Drosoglou, C. Meleti & N. Kouremeti

Aristotle University of Thessaloniki, Laboratory of Atmospheric Physics, Thessaloniki, 54124, Greece,
abais@auth.gr

Abstract In recent decades, the amount of solar radiation incident at the Earth’s surface has undergone
significant variations, with associated impacts on climate. Several studies reported a worldwide
decrease in the amount of solar radiation reaching the surface for the period 1960-1980 “global
dimming”, and a reversing of this tendency since the late 1980s “global brightening”. In this study, we
investigate long-term changes in shortwave solar irradiance over Thessaloniki, Greece since 1993,
focusing on the influence of aerosols in relation to the solar zenith angle. The data were grouped in bins
of 1° solar zenith angle, and according to season, to reveal the effect of aerosol optical characteristics
which show a marked seasonal behaviour. Measurements recorded under cloud free skies were
analyzed separately, to isolate the effect of clouds. Linear regressions were calculated for the entire
dataset, for the cloud free cases, and for each bin of solar zenith angle, separately for each season. The
global upward trend in solar irradiance after 1990 is reconfirmed and is found to increase with solar
zenith angle. For large solar zenith angles the trend is smaller for the clear skies dataset. Finally, we
report signs of a stabilization of solar irradiance at the surface after 2000.

Keywords Solar irradiance, aerosol effects, long-term trends

Metaforég Tng nAloKNg aKTIVOBOALOG 0TO NETPIOGELS OTY
Ococarovikn amd 10 1993 cvoyéTion] Tovg pe neETUforég TOV
0EPOAVUATOV

A. Maang*, O. Apocoyrov, X. Merétny & N. Kovpepétn

Aprototéldero Tavemotipo Osaoalovikng, Epyootipio @voikig tne Atuoopaipag, 54124, Osooaloviky,
abais@auth.gr

Mepitnyn Katd tig televtaieg dekaetieg n évraon g NAOKNG aKTVoBoAlag mov TPooTintel 6TV
emoeavew ™ I'mg vréotn peydheg HETAPOAEC, MOV EMEPEPAV EMMTMGEL; GTO KAMUO. AmWO OPKETEG
peléteg mpokvmrel pio peioon g évraong g niwakng axtvopforiog ywo Ty mepiodo 1960-1980, ko
aVTIGTPOPN TNG TAONG aVTNG 68 avénon and ta TéAn g dekaetiog Tov 1980. Xmv epyacio avtn
egetalovton ot pakpoypovies petaforés g MAlakng aktivoPfoAiag otn Osocalovikn omd to 1993
péxpt onuepa, eotafovrag Wiaitepa otV eTiOPAOT TOV aePOAVUATOV GE cuvaptnon pe tn Cevibelo
yovia Tov nAov. Ta dedopéva dlaywpiotnray o€ Katnyopieg avaroya pe tn Cevifewo yovia (edpovg 1°)
KO TNV €MOYN, TPOKEWEVOD va. avadelyDel 1 enidpacn TOV OTTIKOV B10THTOV TOV 0EPOAVUAT®V TOV
TaPOVGLALOVY  EMOYIKEG OLOKLUAVOELS. METPNOEIS TOL KATAYPAPNKOV VIO OLVONKEG OVEQPELOV
ovpavold avolvinkav ymplotd ®ote vo amodelpBel M emidpacn TOV vepodv. T'poppkéc TAoElg
VTOAOYIGTIKAV Y10 TO GOVOAO TMV HETPNCEWDV, OAAG KoL Y10, TO VTTOCHVOAL TOV OVEQPEAMV TEPUTTOCEDV,
vy OAec TG Katnyopieg Cevibeiwv yovidv ko yio didpopeg emoxés. EmPefardverar n maykdouo
avéntikn téon e niokng axtvoforiog petd to 1990, n omoia awédvetar av&avopévng g Cevibetlog
yoviog. ['o peydreg yovieg 1 avéntikn tdomn eivol pKpoTePn Yo TIG LETPTGELS VIO AVEPEAO OLPAVO.
Téhog, mapovoialovran evdeilelg i otabepomoinon g Niwakng axtivoforiog 6to £€50¢p0g HETE TO
2000.

AgEerg kherwdwd Hhaxn axtivoPfolria, EMSpACES AEPOAVUATOV, LOKPOYPOVIES TACELS
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On the role of potential vorticity perturbations in the
spontaneous generation of gravity waves

N.A. Bakas* & B.F. Farrell
Harvard University, Cambridge MA 02138, USA, nikos.bakas@gmail.com

Abstract Mechanisms of internal gravity wave generation have been intensively studied because of the
role of gravity waves in the large-scale atmospheric circulation. One source of gravity waves that is
poorly understood is spontaneous wave generation by the low frequency mesoscale and large scale
motions in the atmosphere. In this work, we study the interaction among potential vorticity
perturbations and gravity waves in a stably stratified, horizontally sheared zonal flow, with the goal of
clarifying the role of these interactions in the process of spontaneous wave generation. We find that
vorticity perturbations amplify in energy due to downgradient Reynolds stress when their phase lines
tilt against the shear. If the stratification is sufficiently weak, there is strong coupling between the
vorticity perturbation and the gravity wave manifold. As a result, the large growth attained by vorticity
perturbations is transferred to propagating gravity waves. When the flow geometry is such that the
excited gravity waves are confined in the vicinity of the vorticity perturbation by their trapping levels,
an overall convective collapse of this region can be anticipated. On the other hand, when the flow
geometry permits wave propagation, significant gravity wave emission occurs.

Keywords gravity waves, slow manifold, spontaneous gravity wave generation

O poLrog TOV SLOTUPOAYDOV OVVAUIKOD GTPOPLAIGHOY TNV
aVTONATY YEVVIIGT TOV BUPUTIKOV KUPATOV

N.A. Mrakog* & B.F. Farrell
Harvard University, Cambridge MA 02138, USA, nikos.bakas@gmail.com

Tepitnyn Ot pnyovicpoi yévymong Boputik®dv kopdtov égovv peketndei extevag eottiag tov polov
TOV KUHATOV QVTOV 0T YEVIKT KukAopopia tng atuocparpag. Mio wnyn Boputikdv Kopdtmv mov dgv
éxel katavonbel emopkdg efvar M avtdpatn yévvnon Poputikdv KUHATOV and TG XOUNAOCLYVES
KWNoewg pecaiog kot peydAng kA{pokag oty atuooeoipo. ZINV €pyocio auTh, HEAETAUE TNV
oAnenidopacn  Swtopoyd®v  duvopkod  otpofiiicpod kot BopuTikdv  KupAt®v  oE ol
Swotpopatopévn pon pe oploviia ddtunon. O okomds pag ival 1 OTOGAPNVIGT TOV POAOV AVTIG
™G GAANAETIOPOACT|G GTNV GLTONOTN YEVVIOT TV PapuTikdv Kupdtmv. Bpickovpe 6t 1 evépyelo tov
Stapay®@v SuvopKoy 6TPoPIMGHOD peyoAmver Eotiog TG TOPOUOPPMOGNS TOL GTPOPIMGLOD GE 1o
Swatuntikn pon. Otav n dwotpopdtoon elvar emapkmg acbevig, vapyet wyvpn cvlevén petaéd tov
TOAMOTAOTATOV TOV SloTopay®v oTpofiiiopod Kol Tov BopuTik@®v Kupdtov. Tov omoTEAEGUO, T
HEYAAN avEnom TG EVEPYELNG T®V dlaTapaydV oTPOoPIAGLOD, peTapépeTal 6To. Baputikd kopata. Otav
N Yeopetpio e porg ivar Tétota mov vo, maryldeveL To BopuTikd KOUATO GTNV TEPLOYN TV SLOTAPUYDV
GTPOPIMGUOD, OVOUEVETAL 1] OTOTIKY KOTAPPELGT QUTHG TG TEPLOYNG. AVTIOET™C, OTAV 1) YewpeTpia
EMUTPETEL T 5145001 TOV KUUAT®V, VITAPYEL IGYLPT] EKTOUTT BAPUTIKGOV KUUATOV.

Aggerg Krerdrd Paputikd kopoto, yepuniocuyves KIVAGELS, duTOLOTN YEVVNON BOpUTIKGOV KUUATOV
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On a dynamical mechanism underlying the intensification of
tropical cyclones

N.A. Bakas* & P.J. Ioannou
National and Kapodistrian University of Athens, Athens, 15784, Greece, nikos.bakas@gmail.com

Abstract Tropical cyclones are among the most life threatening and destructive natural phenomena on
Earth. A dynamical mechanism for cyclone intensification that has been proposed is based on the idea
that patches of high vorticity associated with individual convective systems are quickly
axisymmetrized, feeding their energy into the circular vortex. In this work, Stochastic Structural
Stability Theory (SSST) is used to achieve a comprehensive understanding of this physical mechanism.
According to SSST, the distribution of momentum fluxes arising from the field of asymmetric eddies
associated with a given mean vortex structure, is obtained using a linear model of stochastic turbulence.
The resulting momentum flux distribution is then coupled with the equation governing the evolution of
the mean vortex to produce a closed set of eddy/mean vortex equations. We apply the SSST tools to a
two dimensional, non-divergent model of stochastically forced asymmetric eddies. We show that the
process intensifying a weak vortex is shearing of asymmetric eddies with small azimuthal scale that
produces upgradient, anti-diffusive fluxes. For stochastic forcing with amplitude larger than a certain
threshold, these upgradient fluxes lead to a structural instability of the eddy/mean vortex system and to
an exponentially growing vortex.

Keywords tropical cyclones, intensification, axisymmetrization, stochastic modeling

"Evag duvapikog pyavicpog EVOuvapumons TPOmIK®V
KUKADOVOV

N.A. Mrakog* & IL.1. Iodvvov
E6viko kou Kamodiorproxd averiotiuio AOnvav, AGyva, 15784, EAAdda, nikos.bakas@gmail. com

Mepitnyn Ot tpomikol KuKAMVEG €lval OO TO TO KATAGTPOPIKA PUOKE eovopeva otn I'm. ‘Evag
Suvopkog unyoviopog mov €xet mpotabei Yo TV evouvipmon Tewv Kukhovev Paciletol Tdveo otnv
wWéa 0Tt vnoideg vynAov oTpoPicHod Tov oxeTilovTol HE CULOTAUOTO OVOUETAPOPOS, ofl-
GUULETPOTOLOVVTAL SIVOVTOG TNV EVEPYELD TOVG GTOV KUKAMVA. [ TNV Katavonomn ovtod ToL GUGLKOD
unyaviopov, epappoletat oe avt v gpyacia  Oempia Ztoxactikng Aopkng Evotdbelog (OXAE).
oppova pe ™ OZAE, 1 pon opuig Tov acOUUETpOV SoTapay®y Tov oxeTilovTal He TV EKAOTOTE
dopn tov KuKAdVa, vtoAoyiletarl and Eva YpappKo, otoyaotikd povtédo. O e kukAmvag aAAAleL e
™ ogpd tov e&outiag avtig ™¢ pong opuns. Ipokvmtel £To1 £va KAEWGTO GUOTNUO EEIGMGEMY TOV
Siémovv v e€EMEN TOV TEMAEYUEVOL GLGTNHHOTOC AGVUETPMV SLOTAPAY®V Kol KuKAOVA. Eeappolovpe
TG nebddovg e OZAE cg éva 610146T0TO LOVTELO GTOYAGTIKG SIEYEPUEVMV AGOUUETP®V SIATAPAYDV.
Agiyvoope 0TL 1 dradikacio TOL eVioyVEL Evay adVVOUO KUKAGDVA gival 1 LETOPOPE TOV GTPOPIMGHOD
TOV 0COUUETPOV dtaTapaymdv pikpng alipovbiokng KApokag amd T S10TUnTIKY por) ToV KUKAGDVA, oV
ToPAayeL OvTI-OloLTIKY pon opung. o otoyaotikn Siéyepon pe TAATOC peyoAdTEPO OmMd Hio TN
KOTO@AIOL, 1 porl Oopufic odnyel o€ SOk  AoTAOEl  TOL  GUGTHLOTOS  OCVUUETPOV
STapay@V/KUKAMVO. Kol 68 V0L KUKADVO TTOV LEYOAMVEL EKOETIKA Yp1yOpa.

AgEerg Krerdrd tpomucol KukAmveg, evOuvauwmon, aél-GUIIETPOTOINGT), GTOXUCTIKT LOVTEAOTOINGT
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Forest fire aerosols: Vertically resolved optical and
microphysical properties and mass concentration from lidar
observations

D. Balis (1)*, E. Giannakaki (1), V. Amiridis (2), R. Mamouri (3), P. Kokkalis (3), G.
Tsaknakis (3) & A. Papayannis (3)

(1) *Laboratory of Atmospheric Physics, Aristotle University of Thessaloniki, Greece, balis@auth.gr
(2) Institute for Space Applications and Remote Sensing, National Observatory of Athens, Greece
(3) Laser Remote Sensing laboratory, National Technical University of Athens, 15780 Athens, Greece

Abstract The influence of smoke on the aerosol loading in the free troposphere from EARLINET
observations are examined in this paper. Several cases during 2001-2011 were identified over
Thessaloniki and Athens, Greece, when very high aerosol optical depth values in the free troposphere
were observed with a UV-Raman lidar. Particle dispersion modeling (FLEXPART) and satellite hot
spot fire detection (ATSR) showed that these high free tropospheric aerosol optical depths are mainly
attributed to the advection of smoke plumes from biomass burning regions. The biomass burning
regions were found to extend across Russia in the latitudinal belt between 45°N — 55°N, as well as in
Eastern Europe. The highest frequency of agricultural fires occurred during the summer season (mainly
in August). Emphasis is also given on the 2007 wild fires surrounding Athens and earlier studies
performed in the frame of EARLINET. The data collected allowed the optical and microphysical
characterization of the smoke acrosols that arrived over Greece, where limited information has so far
been available and in synergy with AERONET and CALIPSO observation a first attempt is made for
the vertically resolved mass concentration of the smoke plumes.

Keywords aerosols, forest fires, lidar

Yopotiowe aro kavon Propalos: ‘Extipnon g
KOTOKOPLPNG KATAVOUS TMV OTTIKOV KUl LIKPOPUGLKAOV
WOTATOV KoL TG OVYKEVTPOONGS palag amd petpioeis lidar

A. Mmaiig (1)*, E. Twavvaxdxn (1), B. Apopiong (2), P. Mapodpn (3), I1. Kéoxkaing (3),
I'. Toaxvaxng (3) & A. Homayravvng (3)

(1)*Epyoctipio Pvowkns s Awudopaipos, Apiorotéleio Ilovemotiuio Ococoloviknyg, Elidda,
balis@auth.gr

(2) Ivotirobro Awaotnuirav Epopupoyav kor Thlemoromnons, EQviko Aotepoororeio AOnvav, EALdda.
(3) EOviko Metaofio Iolvteyveio, AGnva, EALdda.

Mepilnqyn Avtikeipevo avtig g epyaciog eivarl n HeAéTn g enidpaong T®V cOUATIOIMV KaTvoh 6T0
COUATIOKO POpTO TNG eAeVOEPNG TpOTOGPUIPOG 0O peTpoelg Tov diktvov EARLINET. Koatd v
Suapkela 2001-2011 og mOAAEC TEpITOGELS, peTpNONKay TOAD peydho omtikd BaON pe T cvoTHpATH
UV-Raman lidar ndveo ond v Osocolovikn kot v ABAvo. Aopv@opikég HETPNOES onueiov
mopaviyvevong kabmg kat to povtého daomopds copatidiov (FLEXPART) £€deiéav O0tt ovtd Ta vynid
ontikd BéOn opeihovrar Kuplwg TNV HETAPOPA COUATOIMV KAmvoy and meploxes pe kavon Propdalog
otV glevfepn TpomdGPatpa. AVTEG o1 TEPLoyES Ppébnkay va ekteivovion katd pikog e Pwolog oe
o {ovn yeoypagikdv mhotdv petafd 45N — 55N, kabdg ko oty Avatolky Evpdmn. Epgaon
divetar oTig TupKayEg mov Ehafav ydpo otnv Adnva 1o 2007, kabdg Kot 6 TPONYOVUEVES LETPNOELS
nov €ywvav 610 mhaicto tov EARLINET. Ta 6edopéva mov GuAAEXONKOV ETLTPETOVY TOV YOPAKTIPIGUO
TOV CONOTIOIOV 0G0 0POPE TIG OTTIKES KOl UIKPOPLGIKEG TOVG 1W10TNTEG. Me TNV GuVOLAGTIKT Xprion
dedopévav and 1o diktvo AERONET ko tic dopvpopikég petprioelg CALIPSO yiveron n ektipnomn g
KOTOKOPUPNG KATAVOUNG TG GVYKEVIPMGNG LAL0S TOV COUATIOI®mV KOTVoD.

AgEe1g KAeWd aumpovpeva copotide, kovon Propdlac, lidar
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Radar derived storm characteristics over central Greece

D. Bampzelis* & T. Karacostas

*Department of Meteorology and Climatology, School of Geology, A.U.Th., Thessaloniki, 541 24,
Greece, babzel@geo.auth.gr

Individual storm measurements are obtained from the C-band weather radar, located close to the area of
interest, using the cell tracker TITAN (Thunderstorm Identification, Tracking, Analysis, and
Nowecasting). The study aims in analyzing certain storm characteristics during the months April to
September, for a five-year period (2006 to 2010), over central Greece, as a tool for investigating
possible rain enhancement feasibility potential.

The objective on this study is two folded: firstly, to analyze and describe storm characteristics and
secondly, to identify differences in storm characteristics, structure and their behavior, among the seven
distinct synoptic situation patterns, which had been established for the examined area using the 500hPa
upper-air charts. The radar-based storm characteristics are extracted using certain thresholds. Storm
characteristics include: storm initiation time, storm duration, storm motion, vertical development, cloud
base, cloud top, reflectivity, storm volume and storm area. Frequency analyses of the aforementioned
findings bring out evidences of the storm characteristics, their extends and limitations, providing thus
an integrated view of the experienced isolated storms over the examined area. Moreover, the
classification of the storm days reveals certain differences in several storm properties, indicating how
isolated storms over central Greece vary under different synoptic situation patterns.

Keywords: radar meteorology, storm characteristics, rain enhancement

Meghétn TOV YOPOKTNPIGTIKOV TOV KOTOEYIO®V 6TV
kevipikn) EALGOa pe ™ xpfion HETE®POLOYIKOV pavTap

A. Mropnléing® & 0. Kapakdotog

*Touéos Metewpoloyiogs kor  Khiuaroloyiag, Tunquo T'swloyiog, Apiototédeio  avemotiuio
Ocaoolovikng, Ocoootovikn, 541 24 EMdoa, babzel@geo.auth.gr

2TV Topovca £PpYAGio YPNOLULOTO0VVTOL LELOVOUEVE. YOPOKTNPIOTIKG KOTAYidmV, TPoepyOUEVI Omd
T0 peTE®POAOYKO pavtdp tOmov C-band to omoio PpiokeTor €yKATESTNUEVO OTNV  TEPLOYN
evdlapépovtog, Kobms kot tov Aoytopkov TITAN (Thunderstorm Identification, Tracking, Analysis,
and Nowcasting - NCAR). H pelétn €xet oo 61030 TV avOALGT TOV YOPAKTNPICTIKOV TOV KATOyidmv
Katd ) Sudpkew Tov unvav Arpidiov — Xertepfpiov yio v mepiodo 2006 £wg 2010 ko pmopel va
ypnoporombel cav éva epyolreio yu Tnv depedvnor G SuvNTIKOTNTOG EQAPUOYNG TPOYPALLOTOS
avénong veTov otV TTEPLOYN. AVAADOVTOL TO XOPOKTNPLOTIKA TOV KATALYId®V TNV TEPLOYN KOl OTN
GUVEYELDL Ol MUEPEG KOTOLYIO®V KATATAGOOVTIOL 6 ENTA GUVOTTIKOVG TOTOVG KUKAOPOPinG, 0L 0moiot
avayvopilovtal VTokeevikd, pe paon v woPapr| emedveia towv S00hPa. Ta yapoaktnpiotikd tov
KoToyidmv e€dyovtat XpnoIHOTOIDVTAG GUYKEKPLUEVES TIHEG KOTOPAIOL Ko TepAapfdvouy o xpovo
évopéng, ™ SdpKeLd, YOPAKTNPIOTIKG Kivong (Toydtnta, d1ievbuven), katakdpuen avamtuén, vyog
Bdong Kot KopuENG VEPOVG, PEYIGTH OVOKAQGTIKOTNTO, GUVOAMKS OyKo Kot £ktaot). To aroteAéopato
NG KOTOVOUNG TV GLYVOTHTOV TOV OVOTEP® avapepOoUEvev otoryeiov yapaktnpilovv oe peydro
Bobud Tig kataryideg OV AVOTTOCGOVTAL GTNV TEPLOYN, TAPEXOVTOG CNUOVTIKA GTOLYELD Yol TO €DPOG
Kot T duvopkdtTa Tov Topovsialovv. [Tapddinia, n kKotdtadn avd cuvortikd THTO KukAopopiog
Slepevvad mepaLTEP® TN SPOPOTOINCT] TOV YOPOKTNPLOTIKOV TMV KOTOLYIO®V OVAUEGH OGTOVG
GUVOTTIKOVG TOTOVG,.

AgEerg Kredrd: Lete@poroyikd pavTdp, yopoKTnploTiKa Katalyidmy, avénon vetov
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Comparative analysis of MERIS/AATSR synergy algorithm
aerosol retrievals vs. MODIS aerosol product and validation
against AERONET observations

N. Benas* & N. Chrysoulakis

Foundation for Research and Technology - Hellas, Institute of Applied and Computational
Mathematics, N. Plastira 100, Vassilika Vouton, 70013, Heraklion, Greece, benas@physics.uoc.gr

Abstract Amongst the different factors that can cause climate change, aerosols play a very important
role. Aerosol monitoring from space has been performed at mesoscale, for over two decades. Latest
satellite aerosol products (e.g. MODIS, GlIobAEROSOL), offer global daily coverage and a typical
spatial resolution of 10 x 10 km. A new synergy algorithm has been recently developed, to retrieve
aerosol properties in higher spatial resolution, which may improve the study of aerosols at local scale
(e.g. in urban areas), increasing the potential of Earth Observation to support local level air quality
studies. The algorithm combines both spectral and angular information provided by MERIS and
AATSR sensors, respectively, offering improved characterization of aerosol properties. In the present
study, the MERIS/AATSR synergy algorithm is validated by comparing the retrieved Aerosol Optical
Thickness (AOT) with the respective AOT values observed at AERONET stations globally. AATSR,
MERIS and AERONET data for the period August - September 2011 were analyzed. Comparisons
with the respective AOT spatial distributions retrieved from MODIS aerosol product were also
performed for the broader area of Athens. Spatial patterns and differences between the above
MERIS/AATSR and MODIS derived AOT values were finally investigated.

Keywords MERIS/AATSR synergy algorithm, aerosol optical thickness retrieval

JOYKPLTIKY] OVAAVOT TOV OTOTEAEGCUATMOV TOL 0AYopPiOpov
ovvépyerag MERIS/AATSR pg 10 mpoidv agpoivpdTOV TOL
MODIS ko é¢&heyyog T ofomotiog T0V pe  Paon
nopatnpnoels octoafpov AERONET

N. Mrnevac* & N. Xpuveovhakng

Topvua Teyvoloyiog kou Epevvog, Ivatitodto Yroloyiotikwv Mobnuotikawv, N. [Thootipe 100, Booidika
Bovtwv, 70013, Hparleio, benas@physics.uoc.gr

Mepiinqyn Meto&d tov mapaydviov Tov GUUBIALOVY 6TV KAMUATIK oAAOYT], To. ogpoAvpaTo Tailovy
oA onpavtikd poro. H mapakorovdnen tov agpoAvpdtov amd 1o S1GGTNI TPOYLOTOTOEITAL GE
péomn KAipoka yioo whve and dvo dekaetiec. Ta tedevtaio SopvPopikd mpoidvta aeporvpdtov (m.y.
MODIS, GlobAEROSOL), mopdyovtor o€ ToyKOGUIO EMIMESO HE TMUEPNOLO KOALYN KOl YOPIKY
avaivon 10 x 10 km. 'Evag véog alyopibpog cuvépylog €xet avamtuydei, yio v ovdktnon tov
WOOTTOV TOV AEPOAVUATOV 6 LYNAOTEPT] YWPIKT avOALGT, O omoiog umopel vor GUUBAAAEL oTn
UEAETN TOV OEPOAVUAT®V OE TOMIKN KAMpoKa (T.)Y. GE OOTIKEG TEPLOYES) KOl VO LLEYICTOMOUGEL TO
Suvopkd g S0pLPOPIKNG TNAETICKOTNGTG GTNV VIOGTNPEN LEAETMV TOLOTNTOG TOV 0EPO GE TOTIKN
Khipoka. O aAydpOpog ovtdg cLVOLALEL YOPIKN KOl YOVIOKY TANpogopio amd Tovg oicbntipeg
MERIS kot AATSR, é£yovtag o¢ omoTtéAecpa OokpBECTEPES EKTIUNGELS TOV 1OOTHTOV TOV
agpolvpdtov. Xty gpyocic  avty, o £€leyyog oflomotiog TOL  WOPATAVD  aAyopiBUov
npaypotomomdnke pe ovykplon g ektipmpevng Omtikng TTukvottog Agpoivudtov (AOT) pe
avtiotoyyeg maparnpnoels o otofuovg AERONET og dibpopeg meployxés maykoopimg. Avaiddnikay
dedopéva AATSR, MERIS kot AERONET g teptodov Avyovotov-Zentepppiov 2011. XvykpiOnkov
emiong pe avrtiotoyyeg Tnés AOT Tov Tpoidvtog aepoivpdtev tov MODIS, yio v gupitepn meployn
™¢ ABvogc. E&etdotniay o1 yopikés Katovopég Kot ot PeTa&l Toug Slopopéc.

AéEerg Kherdra odyopifpog cuvépyag MERIS/AATSR, avdktnon omtikod méyovg agpoAvUAT®V
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Aerosol Shortwave Daily Direct Radiative Effect and
Forcing Based on MODIS Level 2 data in the Eastern
Mediterranean (Crete)

N. Benas (1)*, N. Hatzianastassiou (2), C. Matsoukas (3), A. Fotiadi (2), N. Mihalopoulos
(4) & 1. Vardavas (1)

(1) *Department of Physics, University of Crete, Herakleion, 71003, Greece, benas@physics.uoc.gr
(2) Department of Physics, University of loannina, loannina, Greece

(3) Department of Environment, University of the Aegean, Mytilene, Greece

(4) Department of Chemistry, University of Crete, Herakleion, Greece

Abstract A spectral radiative transfer model was used to quantify the aerosol direct radiative effect and
forcing over the island of Crete in the Eastern Mediterranean. Computations were performed on a mean
daily basis, for the 11-year period from 2000 to 2010. MODIS Level 2 data (daily, 10 km X 10 km
spatial resolution) were used as input to the model. Output includes the radiative fluxes and the aerosol
direct radiative effect at the top of the atmosphere, within the atmosphere and at the surface, for both
downwelling and absorbed radiation. The corresponding forcing components were evaluated based on
MODIS fine mode aerosol data. Results show a decreasing trend of the aerosol radiative effect, in
agreement with a similar trend in the aerosol optical thickness. The analysis of the contribution of
anthropogenic and natural aerosols show major peaks of natural aerosol effects occurring mainly in
spring and autumn, while a summer maximum is attributed to anthropogenic aerosol.

Keywords Aerosols, Atmospheric Modeling

Hpepfjowoe Apeon Erniopoon Ttov Agpolvpdtov otny
AxkTivoforia Mikpov Mnkov Kopatog, pe Baon Agoopéva
MODIS Level 2, atnv Avatoiki Meosoyero (Kp1tn)

N. Mnevag (1)*, N. Xarinoaveotaciov (2), X. Marcovkas (3), A. Potiddn (2), N.
Muyorémoviog (4) & H. Bapoapag (1)

(1) *Tunua @voikig, Havemoriuio Kpnitng, Hpdxiero, 71003, EAMdda, benas@physics.uoc.gr
(2) Tunua Pvowrg, Hovemorijuio loavivewv, Iwavviva, EMdda

(3) Tunua Iepifariovrog, Hovemariuio Aryaiov, Motiinvy, ELAddo

(4) Tunua Xnueiog, Havemotiuio Kpnyg, Hpoaxlero, ELAddo

Mepiinyn ‘Evo pacpotikd povtého d14600MG aKTvoBoALNG ¥pNOLULOTOMONKE Yo TV TOGOTIKOTOINoN
™G Gpeong emidpoons T®v agpoivpdtov oty aktvopforio oto vnol g Kpnng, oty Avatolikn
Meooyelo. Ot voloyiopol Eywvav o péon nuepniota Baon, yo v 11-etm nepiodo and o 2000 péypt
70 2011. Aedopéva MODIS Level 2 (quepnota, 10 km x 10 km yopwr avdivon) xpnoiponotonkoy
¢ ewoaymyn oto poviého. Ta amoteléopata mepthapfdvouv Tig poég aktivoPfoliag kol TNV Gpeom
EMBPOON TOV OEPOAVUATOV GE AVTEG, GTNV KOPLET TNG OTHOGPALPOS, GTO ECMTEPIKO TNG KOl OTNV
EMPAVELL TOV €JGPOVG, YO TNV KATEPYXOUEVT Kol TNV ammopponuévn aktivoPforia. Ot avtictoryeg
EMIPACE TOV avOpOTOYEVOY oegpolvpdTev vroloyiotnkav pe Paorn dedopéve tov MODIS yia
aepolvpata pikpng dopétpov. Ta amotedéopoto deixyvouv pio tdon peimong g emidpacng twv
O0EPOAVUATOV, GE CUUP®VIO e pal avTioToryn Téon 6To OTTIKO TOVG ThXos. H avdivon tng cupfoirg
TOV 0EPOAVUATOV avVOP®TOYEVODS KAl QUGIKNG TPOEAEVONG OElYVEL KOPLOMGELS TNG EMIOPAONG TOV
(QUOIKOV EPOAVUATOV KLPImS TNV AvOolEN Kot To eOvOTmpo, evd M Beptvi] KopuYmoN g ENIdPUoTS
TOVG 0OdIOETOL OE OVOP®TOYEVH 0EPOADLLATAL.

AgEerg Krerdra Aepoivpata, Movighomoinon g ATHOGOAPOG
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Effects of albedo on solar irradiance — measurements and
modeling

M. Blumthaler (1)*, A. Webb (2), A.F. Bais (3), B. Maier (4), A. Kreuter (1), R. Kift (2), N.
Kouremeti (3) & R. Buras (4)

(1)*Division  for  Biomedical Physics, Innsbruck Medical University, 6020, Austria,
Mario.Blumthaler@i-med.ac.at

(2) School of Earth Atmospheric and Environmental Sciences, University of Manchester, UK

(3) Laboratory of Atmospheric Physics, Aristotle University of Thessaloniki, Greece

(4) Meteorologisches Institut, Ludwig-Maximilian-Universitdt Miinchen, Germany

Abstract In order to investigate the effect of ground albedo on solar radiation, a field campaign was
carried out in the area of the scientific research station Ny Alesund (79°N) on Svalbard, Norway. In
springtime at this site, high albedo gradients occur at the interface between sea water and snow covered
terrain. Array spectroradiometers measuring global irradiance in the UV and visible wavelength range
were installed at three sites with increasing distance from the coastline towards the snow-covered land
with a horizontal distance of about 20 km. During three weeks a large number of quasi synchronous
spectra under clear sky and overcast conditions were collected. The analyses were carried out using the
1D radiative transfer model ‘libRadtran’ and the 3D radiative transfer model '"MYSTIC'. The measured
differences in global irradiance were up to 15% under cloudless conditions and up to 25% under
overcast conditions, which correspond to a difference of the effective albedo in the order of 30%.
Coastline and topography were considered in detail in the 3D model, but the calculated effect of the
different local albedo on global irradiance was somewhat smaller than the measurements. Also the
observed effect of sun glint is investigated with the 3D model.

Keywords spectral global irradiance, array spectroradiometer, albedo, radiative transfer model

Ermidpacn g avoKAGGTIKOTNTAS 6TV NALOKT aKTIVOfoAiag —
UETPICELS KOL VTOAOYIGHOL HE HOVTELO

M. Blumthaler (1)*, A. Webb (2), A. Mnang (3), B. Maier (4), A. Kreuter (1), R. Kift (2), N.
Kovpepétn (3) & R. Buras (4)

(1)*Division  for  Biomedical Physics, Innsbruck Medical University, 6020, Austria,
Mario.Blumthaler@i-med.ac.at

(2) School of Earth Atmospheric and Environmental Sciences, University of Manchester, UK

(3) Epyactipio Pvaixic e Atuoopoipas, Aprototédero Havemotiuio Osooalovikng, EALGG

(4) Meteorologisches Institut, Ludwig-Maximilian-Universitdt Miinchen, Germany

Mepiinyn [No va peretn el n enidpaon g avaKAQGTIKOTITOS TOL £DGMOVS GTNV NALOKT OKTIVOROALN,
opyavaOnke pio 6epd petpiioemv oty mepoyn tov gpguvntikod otafuod Ny Alesund (79°N) ota
vnotd Svalbard g NopPnyiog. Ze avtn v meployn v Gvoién mtopatnpovvtor peydreg dwufobuicelg
™G avaKAOoTIKOTNTAG HETOED mkeavoD kot ENpag N omoio KoAvrtetan and ndyo. PacGHOTOPOTOUETPO.
UETPNONG TOL PACLOTOG TNG VIEPIDIOVG Ko opathg akTivoPforiog eykatactddnkav ce tpelg Bécelg pe
avEavopevn amdoTOCN OO TNV OKTH TPOG TO ECMTEPIKO, o€ anootdoelg mepimov 20 km. T tpeig
efdopadeg, cLAAEYONKE PEYALOG aplOOG TTEPITOV GLYYPOVIGUEVOV PAGUATOV VIO GUVONKEG aVEQELOV
Kol TANPMG VEQPOGKETOVS ovpavoL. [ v avéivon ypnoporomdnKay To HovodIioToTo HOVTEAD
duadoong axtvoPolriag ‘libRadtran’ kan to tprodidototo poviédo ‘MY STIC’. MetpnOnkav petaforéc
oTNV TUKVOTNTA Pong €mG 15% vrd avépeleg ovvOnkeg kot £0G 25% vmd TANPN vEPOKAALYT, AOY®
HETOPOANG TG evePYOV avakAaoTikOTTog £00G Kot 30%. 210 Tp1odidotato Hoviélo EANedncay veoyn
N OKTOYPOUUn Kol 1 TOmoypopic, OoAAG TO VTOAOYWLOUEVO OMOTEAEGUO TNG UETAPOANG TNg
OVOKAQGTIKOTNTOG OTNV TLKVOTNTA PONG TNG OKTWOPROAlog Mtav Alyo HIKpOTEPO amd OLTO 7OV
TPOEKLYE Oamd TIG peTpnoels. Emiong to mopatnpodpevo amotéespo TG OMKNG OVAKAMGNG TV
NAMOKOV OKTIVOV TAVEO GTOV OKENVO 1] TOV TAYO SIEPEVVIONKE e YPTON TOV TPIOOIAGTUTOV LOVTELOV.

A£Ee1g KAEWOWA POCLOTIKT pOT} OKTIVOPBOAINS, (POGHOTOPOTOUETPO, LOVTELO S1000T G aKTVOBOoAl0G
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Saharan upper level frontogenesis as a precursor of the
Eastern Mediterranean meteorological bomb of 22 January
2004

D. Brikas (1)*, T.S. Karacostas (2) & 1. Pytharoulis (2)

(1) *Regional Meteorological Centre Makedonia, Thessaloniki, International Airport Makedonia, 551
03, Greece, dimibrik@otenet.gr

(2) Department of Meteorology and Climatology, School of Geology, Aristotle University of
Thessaloniki, Thessaloniki, 541 24, Greece.

Abstract In mid-January 2004 a polar air mass was cut off from its source region in the Northeast
Atlantic and progressed south, reaching North Africa on the 19" Upper level frontogenesis
commenced in the northerly flow part of the trough. The initially dry upper level front reached
maximum strength (300K isentropic surface slope ~12%o) above southern Algeria on the 20", at the
base of the trough, indicating gradient wind balance. A frontal segment circulated around the trough
and rotated cyclonically, in association with the horizontal compaction of the accompanying vorticity
anomaly. Very soon a humid easterly flow from the Mediterranean moistened this part of the front. PV
increased on the southwestern, cold side of the front, especially at the top of the cold air dome, as the
polar jet penetrated southwards below the subtropical jet streak. On the other hand, PV was destroyed
diabatically in the evolving TROWAL (trough of warm-air aloft), as the surface occlusion was already
under way by the 21%. Explosive cyclogenesis began near the triple point of this frontogenetically
active occlusion as the sharp along jet PV gradient maximised positive isentropic PV advection aloft, in
a quite weakly stratified, moist convecting, marine environment.

Keywords upper level front, jet, frontogenesis, explosive cyclogenesis, occlusion, TROWAL, PV.

20 0PLOVT] HETMTOYEVEST] AVAOTEPUS ATHOGPAIPUS OGS TPOOPOUOG
™G petemporoyiknig poppog g Avatolkng Meooysiov tng 22%
Iavovapiov 2004

A. Mzpikag (1)*, O. Kapakdotag (2) & 1. ITvBapoding (2)

(1) *Heprpepeioxo Metewporoyiko Kévipo Moxedovia, Oca/viky, Kpotikos Aepoliuévos Oeo/vikng
Moxedovia, 551 03, dimibrik@otenet.gr

(2) Touéag Metewporoyiag ko Kiyuaroroyiag, Tunua I'ewloyiog, Apiorotéleio Hovemoriuio
Ocaoolovikng, Ocooatoviky 541 24

Mepiinyn Zoayopovn HETOTOYEVEST] OVOTEPOG OTUOCRAIPAG LEAETATOL G GYECT LE TNV EKPNKTIKY
KukAoyéveon tov lavovapiov 2004 oty Ikopio. Xta péca Iavovapiov 2004 o moiwkn aépia pala,
pogpyouevn amd to Bopeloavatohkd ATAOvTiKO, omokomnke kot Kwndnke vote, @Odvovioag ot
Bopeio Appwcy otig 19 Tavovapiov. Metonoyéveon Eekivnoe 6Ta avATEPA CTPMUOTA KOTO UAKOG TG
Bopetag pong g trough. H péyiom évtacn (~12%o khion g woevrpomikng emipdavelog tov 300K) tov
apyucd Enpov avetépov petdmov onuelmdnke otig 20 Iavovapiov endveo amd ™ Noto Adyepia, otn
Baon g trough, vmodnidvovtag emkpdrnon ovépov Papofaduidas. ‘Eve tunquo tov peT®dmOL
TPOYDPNCE AVATOMKA KaTd PNKOG TNG trough kot mEPIOTPAPNKE KUKAWMVIKE, KAOMS 11 GUVOSEVOLGH.
avopolic otpofmopod copmiéctnke. TToAd ypryopa 0 péPOg 0LTO TOV PETOTOV EUTAOLTICONKE e
vopatpovg and ™ Mecsdyelo. O PV avénffnke otn vVOTIOOLTIKY, WVuYPpH TAELPA TOV HETOTOV, EISIKA
oTNV 0poPn ToV BOAOL TOL YLYPOD 0EPa, KAOMS 0 TOAMKOG AEPOXEILAPPOG EGYDPNOE KAT® OTO TO
UEYIGTO TOV VITOTPOTIKOV. ATtEVavTiog, dtafatikn Kotaotpogn PV élafe yopa otnv TROWAL (trough
of warm-air aloft), kabdg N empaveioakn cvoEryén eixe oM apyicel otig 21 Tavovapiov. Expnrtikn
KUKAOYEVEST] EKONADONKE KOVTA 670 ‘“TPITAO oNpeElo’ AVTAG TG HETOTOYEVETIKA EVEPYNG GUGPLYENG,
Kkafag N évrovn Pabuida PV, katd pnkog tov aepoyeydppov, peyiotonoince  Oetikn petapopd PV
eMGve oo [ aotabn, Oordcoia aéplo palo.

AgEerg Krerdrd avdtepo PETOMO, 0EPOYEILAPPOG, LETOTOYEVEST|, EKPNKTIKT KUKAOYEVEST], GOGOLYEN.
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The Climate and Bioclimate of Nevsehir from the
Perspective of Tourism

0. Cahskan (1)* & A. Matzarakis (2)

(1) *Ankara University, Ankara, 06590, Turkey, ocaliskan@ankara.edu.tr
(2) Meteorological Institute, Albert-Ludwigs-University of Freiburg, Freiburg, Germany

Abstract Climate is an important resource for tourism and an equally important element that needs to
be included in tourism promotions. This study reveals Nevsehir’s bioclimatological conditions. These
conditions were identified by using physiologically equivalent temperature and Climate-Tourism-
Information-Scheme over 10-day periods and analyzing the mean thermal perception values that
emerged. Evaluating bioclimatic conditions and meteorological parameters such as air temperature,
duration of sunshine, number of wet days, amount of precipitation and wind, from the perspective of
tourism will help people choose the best holiday times depending on their individual needs and
circumstances.

Keywords thermal bioclimate, PET, tourism climate, CTIS, Nevsehir.

To kAiipo ko foxiipa Tov Nevsehir amo T TpoomTIKI) TOV
TOVPLGUOV

0. Cahskan (1)* & A. Matzarakis (2)

(1) *Ankara University, Ankara, 06590, Turkey, ocaliskan@ankara.edu.tr
(2) Meteorological Institute, Albert-Ludwigs-University of Freibur , Freiburg, Germany

Mepiiqyn To hipa amotelel évo onpaviikd mOPO Yt TOV TOVPOUO Kot éva €£IGOV GMUOVTIKO
otoyeio mov mpémel va cvumeptlapPavetar oty Tpoddnon yio Tov tovpiopd. H pedétn avalvel Tig
Brokhpatikég ouvOnkeg tov Nevsehir. Ot cuvOfkes avtég mpoodiopilovol BAcel TG PLUGIOAOYIKE
oodvvoung Oeppokpaciog kot pe o Xyédto yio KAiporikég-ITAnpogopiec otov Tovpispd (CTIS) yuo
10- fuepeg meprodovc. H a&lordynon tov PokAMUATIKOV GUVONKOV Kol LETEMPOAOYIKOV TOPUUETPOV
ommg M Oepprokpacio Tov agpa, 1 SEPKELN TNG NALOQAVELNS, O APLOROS TV VYPOV NHLEPDY, 1| TOGOTNTA
™G Bpoyns Kot Tov GVELOV, OO TI GKOTLA TOL TOVPICUOL UTopovv va Bonbhicovy tovg avlpamovg
OTNV EMAOYN TNG KOAVTEPNG ETOYNG Y10 SIOKOTES AVAAOYO. LE TIC IOIOATEPES AVAYKEG KOl GUVONKES TOVC.

AgEerg Krewdra Oeppukn aveon, pucloroyikn woodvvaun Oeppoxpacio, CTIS, Nevsehir
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Wind Energy in N.W. Greece

D.C. Chaskos*, A. Bartzokas & J.D. Pnevmatikos

Laboratory of Meteorology, Department of Physics, University of loannina, loannina, 451 10 Greece,
dchaskos@grads.uoi.gr

Abstract In this paper the wind energy in northwestern Greece is studied at 80 meters above ground
level. The Penn State/National Center for Atmospheric Research Mesoscale Model version 5 (MMS5) is
used to obtain the necessary meteorological data to estimate the wind energy potential. This model is
used operationally by the Laboratory of Meteorology of loannina University, Greece, for daily weather
forecast. The model runs in 3 domains (Europe — Greece — Epirus) with the one-way nesting technique.
The third domain contains 12,544 (112x112) grid points with a spatial resolution of 2x2 km. By using a
statistical analysis for 1 year wind data, the mean annual power density map and the resultant wind
direction map at 80 meters above ground level is calculated for N.W. Greece. The mean annual power
density is calculated from the average 2-hour wind data of MMS5 from the 1¥ of June 2007 until the
31st of May 2008. The highest values of wind energy are found in the mountainous areas. The
maximum estimated value is 815 W/m®. Finally, the wind regime of the area with the highest value of
wind energy for the region of Epirus is analyzed.

Keywords wind energy, N.W. Greece, meteorological model MMS5

To awolko ovvapko ot B.A. EALGOa

AX. Xaokoc*, A. Mraptlokog & L.A. IIvevpatikog

Epyactipio Metewpoloyiog, Tunuo. Dvoikng, HHovemotjuio lwovvivov, lodvviva, 451 10 ElAdg,
dchaskos@grads.uoi.gr

Tepidnyn Ztnv mopovoo epyocio peAETATOL TO aoAkd duvapikd ot Bopelodvtikny EALGda, og Vyog
80 m and Vv empdveln Tov €3a@ovs. To dedopéva OV YPNOLUOTOOHVTOL Yo, TNV EKTIUNGT TOL
OLOAMKOD SUVOULKOD TPOEPYOVTOAL OO TO WETEMPOAOYIKO HOVTELO péomg KAipakag MMS to omoio
ypnopomoteital kanuepvd, enyepnotakd, ond o Epyactipio Metemporoyiog tov Iavemotnpiov
Ioavvivov. To povtého epappoletan oe tpia mAéypata (Evpomn — EALGSa — Hrepog) pe dradikacio
povodpoung eppdrevonc. To ecwtepikd mAéypo Tov poviédov mepthapfavet 12.544 (112x112) onpeio
TAEYLATOC, YOPIKNG avdAvong 2x2 km. Amd v enefepyoosio tov dedopévav, xpovikng ddpkelog 1
£€T0VG, TPOKVTTOLV O1 YAPTES TNG LECTG ETNOLUG SIUOEGUNG ALOAIKNG 1GYVOG OVAL LOVADT ETLPAVELNG KoL
™G TPoKLTTOVCOS dtevduvong avépov yua ) B.A. EAAGSa oty wotyn empdvela tov 80 m. H péon
etnoto StBEGIUN ALOAKY] 1oYVG ava Lovada empavelng VToAoyiletar and T peconoinon Tewv dimpwv
e€oyopeEV@V OVEHOAOYIKOV dedopévev Tov povtédov arnd v 1n Iovviov 2007 éwg v 31 Moiov
2008. Ot peyaAdTepEg TIHEG OLOAMKNG EVEPYELOG TOPATNPOVVTOL GTIG OPEWVEG meployéc. H péyiotn tyun
QLOALKYG EVEPYELOG oL Tapatnpeitar sivar 815 W/m?. Téhoc, evromiletar 1 meploy Le T HEYaADTEPY
TN AOAKTG EVEPYELOG 6TV HItelpo Kot avaAdovTol o1 aveHOAOYIKEG GUVONKEG TTOV ETKPATOVV.

AéEerg Khedra aoikd duvapukd, B.A. EALGda, petemporoyikd poviého MMS
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Total ozone observations made by Dobson
spectrophotometer at the most SE station in Europe the last
twenty years

J. Christodoulakis*, C. Varotsos, D.N. Asimakopoulos & C. Tzanis

Climate Research Group, Division of Environmental Physics and Meteorology, Faculty of Physics,
University of Athens, Panepistimiopoli-Zografou, Athens, 15784, Greece, physjohn@yahoo.gr

Abstract Total ozone is closely connected with two crucial environmental problems: ozone depletion
and global climate change. Ozone in the troposphere-stratosphere affects climate in various ways. The
Dobson spectrophotometer is the oldest measuring device (prototype) for total ozone observations in
the atmosphere. Nowadays, about 100 Dobson spectrophotometers are in use at a considerable number
of stations all over the world. The Dobson spectrophotometer No. 118 has been installed in Athens,
Greece since 1989. We present the results of the comparison between Dobson measurements at Athens
and all the available total ozone observations that have been performed using satellite-borne
instrumentation, as well as the intercomparison of the Athens Dobson spectrophotometer with World
Standard Dobson Instruments.

Keywords Ozone, Dobson spectrophotometer, Intercomparison, Mediterranean region

Hapatnpioels 0Akov 0L0vTog 00 TO PUGHATOPOTONETPO
Dobson ctov mo NA o100pn6 s Evponng ta teievtaia
glkooL Ypovia,

L. Xpworodovraxnc*, K. Bapdtoog, A.N. Aenpokémoviog & X. Tlavng

Epevvnuin Ouddo @ooiknc Klinorog, Touéag @vaiknc lepifalioviog-Metewpoltoyiog, Tunpo Povoikic,
EbOviké ka1 Kamodiotpioxo I[Novemotiuio AOyvav, [ovemotnuomoln-Zaoypdpov, AOpva, 15784,
ElAdda, physjohn@yahoo.gr

Mepitnyn H olikny mocdta 6lovtog cuvdéetar otevd pe 600 Lotikng onuaciog meptBoriovticd
npoPAnpato: v €£0c0Evnomn Tov GTPOUATOG TOV OLOVTOG KOt TNV 0AANYT TOL TOYKOGUIOL KAILOTOG.
To 6lov otV tpomdoealpa Kol 6TV GTPoTOSEUpo mNpedlel To KAlpa pe ddpopovg tpoémovs. To
QoopaTopTopeTpo Dobson givor 1 mokondtepn cvokevn (mpodtumo) pérpnong oikov 6Lovtog g
atudoeapas. Xquepa, 100 mepinov pacpatopwtopeTpo Dobson Ppickoviar oe Agttovpyic o€ éva
onuovtikd oppd otobucdv oavé tov kocpo. To gacpatopwtopetpo Dobson No. 118 Bpiokeron
gykateotnuévo ommv AOfva, EAldda amnd to 1989. v epyoacio avt mopovcidlovpe To
AmOTEAEGOTO. TNG OVYKPIONG TOV peTpioewv Tov Dobson otnv Abnva pe OAec tig dwbéoieg
TAPATNPNOELS OAKOV OLOVTOC TOL £YOVV EKTEAEGTEL e TN YPNOT SOPLPOPIKDY OPYAVEV, KaBmG emiong
KOl TN 01060YKPLIeT TOV POoUUTOPOTONETPOL Dobson g ABMvag pe Taykooping Ipdturo Opyova
Dobson.

Aggerg Krerdra Olov, Pacpatopotopetpo Dobson, AtactHykpion, Mecoyelokn meployn
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Indications of stability of occurrence of Alkyonides days in
the ancient Greek drama

Chr. Chronopoulou (1) & A. Mavrakis (2)*

(1) Theatre on Education, Educational Department of Primary Education, National and Kapodestrian
University of Athens, 134 Navarinou str., 106 80, Athens, Greece.

(2)*Institute of Urban Environment and Human Resources, Department of Economic and Regional
Development, Panteion University, 136 Syngrou Av., 176 71 Athens, Greece, mavrakisan@yahoo.gr

Abstract The aim of this paper is to examine the stability of the presence of the Alkyonides days in the
5™ and 4™ century B.C at Attica through the study of greek tragedy and comedy. The dramas were
being taught during Lenaia — a celebration to onor Lenaius Dionysus, during the winter attic month
Gamelion (15 January — 15 February) — in open space and then at the open theatre of Dionysus south of
Acropolis. The studied dramas did not saw references of sudden meteorological phenomena on the
contrary they remark references of the clear weather of Attica and they notice the helpful presence of
Alkyonides days.

In conclusion, the stable appearance of Alkyonides days allowed Athens of classical years to organise
dramatic festivals regularly during the Gamelion without any sings of postponement or cancel due to
sudden weather phenomena, like sudden rainfall.

Keywords Alkyonides days, dramatic festivals, Attica — Greece

Evocilerg otafepotnTog 6 ERPAvIong TV AAKVOVIO®V
NUEPOV PEGO ATO TV GPYOio. EAANVIKY] OpopoTovpyia

X. Xpovomovrov (1) & A. Mavpaxng (2)*

(1) Oéarpo atnv Exraidoevon, Hadoywyiko Tunue Anuotikng Exmoidevons, EOviko kou Kamodiotpioxo
Hovemoriuio AByvarv, Nafapivov 134, TK 106 80, ABnva, ElLddo.

(2)*Ivatitovto  Aotikod  Ilepifidlioviog kor  AvOpdmivov Avvouikod, Tuiua Oikovoukns kol
Heprpepeiarnc Avamroéng, Idvteio Tavemiotiuio, A. Zvyypod 136, TK 176 71, AOhva, EAldoa,
mavrakisan@yahoo.gr

Mepiknyn Z10%0G TG Topovoag epyaciog eival va epeuvnBel 1 otabepdtnta mov mapovsiole M
epeavion tov AAkvovidwv nuepmv katd tov 50 kot 40 ot. ©.X otnv ATtikn, Héca amd TN UEAETN TNG
apyoiog eMnvikng tpaywdiog kot kopmdioc. Ta dpapata S16GcoKovTay oTo TAAIGLO TOV E0PTAGHOV
TV Anvaiov — €opth TPog TV Tov Anvaing Atovicov Tov yelepvo attikd punva Fopnova (15
Iavovapiov — 15 @efpovapiov) — o avoyTd YOPO apyIKA Kot eV cvveyeia ato BEatpo Tov Alovdcov
voTiwg TG AKPOTOAE®S. Xt VIO PEAETN Spdpata dev mapatnpONKoV avaeopés o apvidte Koptkd
Qowopeva, avtlilfETmg evpétnoav avopopss oyetikd e To aibplo KAipa ¢ ATTIKNG KoL TNV EVEPYETIKT
TapovGio TV AAKVOVIS®V NUEPDV.

SoUmEPAGHATIKA, 1| oTafepn] EpEAvVIon TV AAKvovidwv NUEp®V eXETpEne otV KAacowk AOnva v
0pYAvVOOT SPAUOTIKOV 0yOvVeOV o€ poviun Paon 1o pniva Topnldva yopig evdeifelg avofoing M
LOTOi®ONG TOVG AOY® OLPVISI®mV KOPIKMY (OLVOUEVOV OTIME Y10 TOPAdELy o EAPVIKNC PpoydnTmong.

AgEerg Krerdra Adkvovideg nuépec, dpapatikoi aydves, ATTikn
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Modelling of extreme dry spells in Croatia — the threshold
selection

K. Cindri¢ (1)*, Z. Pasari¢ (2) & M. Gajic'-éapka )

(1) *Meteorological —and  Hydrological —Service of Croatia, Zagreb, 10000, Croatia,
cindric@cirus.dhz.hr
(2) Geophysical Department, Faculty of Science, University of Zagreb, Zagreb, Croatia

Abstract In order to estimate the occurrence of long dry spells different return periods obtained from
certain extreme value distribution are usually employed. When dealing with climatological extremes
the block maxima approach is traditionally used. However, in recent years the peaks over threshold
(POT) approach comes into the focus because of its ability to better utilize the available data. The main
problem in this approach is how to choose the threshold in a systematic way. In this study we put
emphasis on this issue while analysing dry spell series in Croatia. Daily precipitation data from the
1961-2010 period at 25 meteorological stations are used to construct dry spell series based on the daily
precipitation amount of less than 1 mm. Simulated dry spell series based on Generalized Pareto (GP)
distribution are also used. Several methods for threshold selection are examined employing a whole
range of percentile values. It is found that unique threshold can not be recommended for dry spells.
Instead, it seems the best option is to utilize GP distributions over a range of percentiles. The mean
values of GP parameters thus obtained are subsequently used for estimation of return periods.

Keywords dry spells, Croatia, threshold, Generalised Pareto distribution
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Agrometeorological remote sensing of high resolution for
decision support in precision agriculture

N.R. Dalezios (1)*, N. Spyropoulos (2), A. Blanta (1) & S. Stamatiades (3)

(1) *Laboratory of Agrometeorology, Department of Ichthyology and Aquatic Environment, School of
Agriculture Sciences, University of Thessaly, Fytoko 38446, Volos, Greece, dalezios@uth.gr

(2) Agricultural University of Athens, Department of Natural Resource and Agricultural Engineering
(3) Goulandri Natural History Museum, Centre Gaia, Athens, Greece

Abstract Precision agriculture or operational agriculture is a dynamically developing field of
agricultural science, which is based on geoinformatics. Agrometeorological remote sensing contributes
through processing and analysis of high resolution satellite images to decision support at field level. In
this paper, in HYDROSENSE project, the classification of organic matter zones is presented aiming at
the assessment of water and fertilizer operational needs per zone for cotton crops in Thessaly during the
phenological cycle. Two pan-sharpened satellite images WorldView-2 (0,5m) of the region are used,
one before planting and the other at the maximum plant cover, as well as one pan-sharpened reference
satellite image (2007) IKONOS-2 (1m). The methodological processing approach includes image
filtering and preprocessing, as well as processing, which involves principal component analysis and
clustering leading to the production of thematic maps. These maps are combined with mapping through
geostatistical analysis of weekly periodic field measurements in three selected cotton fields referring to
NDVI, Red/Red edge, NIR/Red and the development of a mini GIS. The results of this combined
analysis lead to organic matter zones of the whole region for decision support in precision agriculture.

Keywords: agrometeorology, remote sensing, high resolution, decision support, precision agriculture.

AYPOUETEMPOLOYIKY] TNAETIOKOMTIGN VYIANG EVKPIVELDS Y10,
oTNPLEN ATOPAGEMY 6T1| YEMPYia akpifeiog

N.P. AaréCrog (1)*, N. Zropomoviog (2), A. Mrravra (1) & X. Zrapatiadng (3)

(D)*Epyaotipio  Aypouetewporoyiog, Tunuo IyOvoloyioc kar Yddrvov IlepifidAloviog, Zyoln
Tewmovikwv Emiotnuav, Hovemaotiuio Ocoooliog, Pvtoko 38446, Bolog, EAAdg, dalezios@uth.gr

(2) Tunuo A&iomoinong @vokav IHopwv koa swpyixic Myyavikig, I'ewmoviko Hov/uio AOnvav.

(3) Movaeio I'oviavopn Pvaikng lotopiag, Kévipo Toia, AGva, EAdg

Mepitnyn H yeopyio oxpifeiog M emyepnowoxn yeopyio eivar évog SUVOMIKE OvOTTUGGOUEVOS
KAGOOG TG YE®MOVIKNG EemoTHUNG, mov Paciletoan oty aflomoinon tng yewmmAnpopopikng. H
OYPOUETEMPOLOYIKT) TNAEMIOKOTNON OLUPAALeL pe v enefepyacio kot avaALoT SOPLPOPIKOY
€IKOVOV VYNANG gukpivelng ot opiln amopdcemv o€ eminedo aypod. XTnv gpyacio. ovth, 610
miaicto tov £pyov HYDROSENSE, mapovcidletar 1 ta&ivopnon {ovadv opyavikng ovciog pe otdyo
™V extipnon avd {Ovn ToV TPOYLOTIKOV oVayK®V 6€ vepd Kot Aitaouo Kodiepyeudv Pappakiod ot
OeccaAio KOTA T SLAPKEL TOV POVOAOYIKOD TOLG KOKAOV. XpNOLHOTOloHVToL 600 TOAVPACUOTIKEG
dopvpopikég ekoves WorldView-2 (0.51) tng meployng, pa tpo g onopds (Méptiog 2010) kot pa
ot péyem eutokdivyn (Toviog 2010), kaOdG Kol o TOAVQAGHOTIKY €kOva ovapopdg (2007)
IKONOS-2 (1p.). H peBodoroykn mpocéyyion g enelepyaciog mepthapPavel GIATPAPIGUO EIKOVOY
Ko wpoemeEepyacio, kaOdGg ko emegepyacio, moOv mEPIAAUPAVEL OVAALOT KOPLOV GUVICTOOHOV KOl
6VGTOd0TOINGN, MoV 0dNYoHV oTNV Tapaymyn Bepotikov yoptdv. Ot xapteg avtoi cuvdvalovtar pe
YOPTOYPAPNOT ONd YEMOTUTIOTIKY avOALOT TEPLOdK®MV efdopadiainv peTpiioemv mediov oe TPELg
eMAEYHEVOLS aypovg, mov apopovv deikteg NDVI, Red/Red edge,NIR/Red kot v avdamtuén evog pivi
I'TIXE. Ta amoteAéopata TG GUVOVOOTIKNG VTG AVAAVGNG 0dNYoOV 68 LMVEG OPYAVIKNAG OVGIOG OANG
™G TEPLOYNG Y1 LTOGTHPLEN ATOPACEWY GTY| YempYio akpiPeiog.

A£EE1G KAEWOWA: 0yPOLETEMPOAOYID, TNAETIOKOTNGN, VYNAY gukpivela, yempyio akpieiogc.
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Remotely sensed spatiotemporal features of
agrometeorogical drought

N.R. Dalezios (1)*, A. Blanta (1) & N. Spyropoulos (2)

(1) *Laboratory of Agrometeorology, School of Agriculture Sciences University of Thessaly, Fytoko
38445, Volos, Greece, email: dalezios@uth.gr

(2) Agricultural University of Athens, Department of Natural Resource Development and Agricultural
Engineering, Athens, Greece.

Abstract The growing number and efficiency of earth observation satellite systems, along with the
increasing reliability of remote sensing methodologies, provide a range of new capabilities in
monitoring and assessing drought. For the quantitative assessment of agrometeorological or agricultural
drought as well as the computation of spatiotemporal features, one of the most reliable and widely used
indices is applied, namely the Vegetation Health Index (VHI). The computation of VHI is based on
satellite data of temperature and the Normalized Difference Vegetation Index (NDVI). The
spatiotemporal features of drought, which are extracted from VHI are: areal extent, onset and end time,
duration and severity. In this paper, a 20-year (1981-2001) time series of NOAA/AVHRR satellite data
is used, where monthly images of VHI are extracted. Application is implemented in Thessaly, which is
the major agricultural region of Greece characterized by vulnerable and drought-prone agriculture. The
results show that there are episodes of mild to moderate, as well as severe to extreme droughts,
respectively. Also, there is an increase in the areal extent of each drought episode with peaks appearing
usually during the summer. Finally, the areas with diachronic drought persistence can be located.

Keywords: agrometeorological drought, indices, remote sensing, features.

TnAemoKOTIKA Y OPOYPOVIKA YUPIKTIPLOTIKA
OYPOUETEMPOLOYIKIG ENpaciog

N.P. AaréCrog (1), A. Madavto (1) & N. Xrvpoémoviog (2)

(1) *Epyactiipio Aypoustewpoloyiag, Zyoln 'ewmovikawv Emotnuav, Iavemotiuio Osoooliog, Potoko
38446, Bolog, EAAdg, e-mail: dalezios@uth.gr

(2) Tunua A&iomoinong @vokav Hopwv kor ewpyixic Myyavikig, I'ewmoviko Hovemotiuio AOvav,
Abnvo, EAag

Mepitnyn O  devpuvopevog apludc Kot OTOTEAEGUOTIKOTNTO  OOPVPOPIKAV  GUGTNUATOV
mapatipnong yns, Hali pe mv avgavopevn aflomiotio Tov HeBOSOAOYIOV THAETIGKOTNONG, TOPEXOVY
£€va €0pOg VEOV SLVOATOTHTOV TTOPOKoAoVONCTS Kat ektipunong Enpaciag. T v mocotikn ektipunon
NG OYPOULETEMPOAOYIKNG 1] YEWPYIKNG Enpaciag, kabmdg Kol TOV LTOAOYIGHO TOV X®POYPOVIKOV
YXOPOKTNPIOTIKOV TNG, EPAPUOLETAL EVOG amd TOVG TAEOV AELOTIOTOVG Kol EVPEWMG YPTGLLOTOLOVIEVOVS
deixteg, o degiktng vywvg Prdomong (VHI). O vmoloyiopds tov VHI Pociletoan og dopugopuid
otoyyeia Beppokpaciog kat Tov deiktn PAdotnong oporomompévng drapopdg (NDVI). Ta yopoypovikd
YOPAKTNPISTIKA TNG Enpaciog mov e&dyovtatl amd Tov VHI givat: meployikn éxtaon, évapén ko Anén,
duapkela Kot dppuTnTe. TNV gpyacio avt ypnotpomroteitonl pa wooaetg (1981-2001) ypovooeipd
dopvpopikmv dedopévov NOAA/AVHRR, on’ omov e&dyovran pnviaieg ewoveg VHI. Egappoym
npaypotonmoleitor ot ®eccoAio, mov givoar 1 peyoAdtepn aypotikn mepoyn] G EAAGSG,
yopaxnplopevn amd evdAimtn Kot emppent ot Enpacio yempyio. Ta amoteléopata deiyvouvv OtTL
VIAPYOVY EMEIGOOI0 TOGO 0a0OevdV £mG PETPLOV, KOODSG Kol oyupdv €o¢ axpaiov &Enpocidv,
avtictoyya. Emiong, mopotnpeitar adénon g meployikng éktaong o kdbe emeicddo Enpaciog e
aypnég kupimg To kaAokaipt. Téhog, UmOpoOV v €VTOMIGTOOV Ol TEPLOYES OmMov TapovclaleTol
Swaypovikd gppovn g Enpooioc.

A£Ee1g KAEWOWA: aypopETEMPOAOYIKT ENpacio, SEIKTEG, TNAEMIOKOMN G, YOPOKTPLOTIKA.
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Characterization of dust storm sources in Western Iran
using a synthetic approach

A. Darvishi Boloorani (1), S.O Nabavi (2)*, R. Azizi (3) & H.A. Bahrami (4)

(1) Departmen. of Cartography, Faculty of Geography, University of Tehran, Tehran, Iran
(2)*Department of Physical Geography, Faculty of Geography, University of Tehran, Tehran, Iran,
s.o.nabavi@gmail.com

(3) Department of Mathematical Science, Sharif University of Technology, Tehran, Iran

(4) Department of Soil Science, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran

Abstract Encountering numerous problems, many areas of the world experience dust storms every year.
The west of Iran is considered as an area with numerous dust events because of vast deserts in Syria,
Iraq, and the Arabian Peninsula. In recent years, the number of dust storms and the affected areas has
remarkably increased. The present study is an attempt to identify west of Iran’s dust sources using a
synthetic approach including remote sensing technique of dust detection, physical - meteorological
model called HYSPLIT, and analysis of the studied area’s soil texture, land covering, and wind
velocity data. Results show that there are two main dust storm sources affecting western Iran: The first
region is the area between the west bank of Euphrates and east bank of Tigris, and the second one is the
east and south eastern Arabian Peninsula a region called Rub’ Al Khali.

Keywords dust storm sources, synoptic analysis, remote sensing techniques, tracking
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Surface Meso High and Wake Low associated with pre-
monsoon thunderstorm over the Kharagpur region

S. Dawn* & M. Mandal

Centre for Oceans, Rivers, Atmosphere and Land sciences, Indian Institute of Technology Kharagpur,
West Bengal, Pin-721302, India, duttasoma4u@gmail.com

Abstract Observations recorded under the national coordinated STORM (Severe Thunderstorm
Observations and regional Modeling) Programme have been used to study the surface parameters
associated with tropical squall line (thunderstorm) with trailing stratiform precipitation. A number of
studies indicated the presence of three well known features - a pre-squall meso-low, a squall meso-high
and a wake low in the surface pressure field associated with a midlatitude squall with trailing stratiform
precipitation. In this paper, an attempt is made to identify these mesoscale features, if any, associated
with thunderstorms over Indian region. The study is conducted over Kharagpur region, a part of the
Gangetic West Bengal frequently affected by thunderstorms during the pre-monsoon season. The
obser-vations from 50m instrumented micro-meteorological tower and upper air sound-ing at
Kharagpur are used in the study. Doppler Weather Radar (DWR) (at Kol-kata) imageries are used to
identify the squall line with trailing stratiform precipitation. It is observed that in the squall line with
trailing stratiform precipita-tion shield, the meso-high (MH) is associated with convective line and
wake low (WL) exists in the rear of the storm. The position of the meso-high is typically found in the
vicinity of the heavy rain directly beneath the downdraft.

Keywords Pre-monsoon thunderstorm, Mesohigh, Wake low
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Particulate matter and airborne fungi concentrations in
schools in the Athens area

P.V. Dorizas (1)*, E. Kapsanaki-Gotsi (2), M.N. Assimakopoulos (1) & M. Santamouris
@
(1)*Faculty of Physics, Department of Environmental Physics and Meteorology, University of Athens,

University Campus, Athens, 157 84, Greece, pdoriza@phys.uoa.gr
(2) Faculty of Biology, Department of Ecology and Systematics, University of Athens, Athens, Greece

Abstract Indoor Air Quality degradation is of exceptional concern due to the potential adverse effects
indoor air pollutants have on human’s health. Students are a susceptible group of people, who spend a
lot of their time within classrooms. The purpose of this study is to investigate the concentration levels
of particulate matter and airborne fungi, in school classrooms. Furthermore, to examine possible
relationships between PMj,, PM, s, PM,, ultrafine particles (UFPs, diameter<100 nm), temperature,
relative humidity and airborne fungi, using single and multivariate correlations. The aforementioned
parameters were monitored in two schools located outside the center of Athens. Measurements were
conducted fortnightly from January to May 2011, in 6 classrooms, a teachers’ office and the external
environment in each one of the two schools. Monitoring was performed using OSIRIS (Turnkey
Instruments Ltd) for PM;y, PM, s, PM,, P-Trak (Model 8525, TSI) for ultrafine particles and a Burkard
portable air sampler for agar plates, for the recovery of airborne fungi. Several measurements of the
PM,, exceeded the proposed daily limit of 50pg/m’. Also, in some cases the concentration of the total
airborne fungi indoors, exceeded their concentration outdoors. There is evidence that certain
correlations exist between particulate matter and airborne fungi.

Keywords Indoor Air Quality, schools, PM;o, PM, 5, PM;, UFP, airborne fungi

MELETI TOV GUYKEVTPAOGEMYV ULOPOVUEVOV CORATIOIOV KL
OEPOUETUPEPOUEVOV HUKNTOV 6€ 6yoreia TG AN vac

I.B. Aopila (1)*, E. Kayavaxn-I'kéton (2), M.N. Aonpoxkomoviov (1) & M.
Tavtapovpng (1)

(1) *Tunua Pvoing, Touéag lepifaliovios kar Metewpoloyiag, [ovemotiuio Anvav, Abpva, 157 84,
ElAdda, pdoriza@phys.uoa.gr
(2) Tunua Broloyiog, Touéog oikoloyias & talivouurig, Hovemoriuo AOnvav, AGnve, EALdda

Tepidnyn H vrofddiuon g modtntag ecmtepikod aépa amotelel Oépa eEéyovoac onpaciog, A0y
Tov mhavev apvnTIK@OV EmmTOce®v oty avBpomvn vysio. Ot podntég oamotelovv gumadn
mAnBvopokn opdda mov Eodevel apkeTd XpOvo o€ oxolkég aibovoeg. Tkomdg Tng Epevvag glval va
€€€TO0TOVV T EMIMESD OLOPOVUEVOV COUATIIIOV Kol OEPOUETAPEPOUEVOV HUKNTOV GE GYOMKES
aifovoeg. EmmAéov, n diepevvnon mbavav oyécewv petaéd twv PMyg, PM, s, PM,, TV vopetpikdv
copotdiov (UFPs, Swpétpov<l00 nm), tng Oeppoxpociog, g OYETIKAG VYpAcitg Kol TV
OEPOUETAPEPOLEVMOV HVKATOV, XPTCYOTOIOVTAS S1-HETAPANTEG Kot mOAVUETOPANTEG cuoyetioels. Ot
TOPOTAVED TOPAUETPOL PETPIONKOY G 600 oxoleia Tng AOMvag. Ot peTprioelc mpaypatonomdnkay ave
dexamevOnuepo, amd tov Tavovdplo £wg 0 Mdio tov 2011, og 6 aifovceg didackoiag, Eva ypapeio
Kanyntov kot to eEotepkd mepfdrlov oe kabéva and ta oyxoleio. H derypatoinyio €ywve pe
ypnomn tov OSIRIS (Turnkey Instruments Ltd) yia to. PMjo, PM, 5, PM;, Tov P-Trak (Model 8525, TSI)
Y10. TOL VITOUETPIKA CopTiOW Kot vog popntov detypatornmen Burkard ywa tpuPiia, yio tnv avéxtnon
TOV AEPOLETOPEPOUEVOV HVKNTOV. APKETEG HETPROELS Tmv PM, viepéPnoav to oplo tav 50 pg/m’.
Ye OpPICUEVEG TEPMMTAOCEIS 1| GUYKEVIPMGT TOV GUVOAOVL TOV OEPOUETAPEPOUEVOV HVKNTOV GE
ECMTEPIKOVG YMDPOVGS, EEMEPUCE TNV GVYKEVIPWOOT TOVG 6T0 eEMTEPLKO TTEPPAALOV. YTTAPYOLV EVIEIEELS
mOAVNG CUGYETIONG LETAED TMV ALOPOVUEVOV COUATIOIMV KOL TOV 0EPOUETAPEPOUEVOV LUKNTOV.

AgEerg Kredra mootta aépa, oxoreia, PM;, PM, s, PM;, UFP, aepopetopepdpevol poknteg
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Objective recognition of low pressure systems and their
characteristics in the area of the Mediterranean

K. Douvis (1)*, G. Tselioudis (1,2), M. Bauer (2) & C.S. Zerefos (1)

(1) *Research Center for Atmospheric Physics and Climatology, Academy of Athens, Athens, 10672,
Greece, cdouvis@geol.uoa.gr
(2) NASA-GISS, New York, USA

Abstract The new dataset MCMS (MAP Climatology of Mid-latitude Storminess) of NASA-GISS
performs objective recognition of the low pressure systems of the time period 1979-2010 based on the
sea level pressure fields of NCEP-II re-analysis. The credibility of the dataset is considered to be very
high as the fields of surface pressure and of geopotential height are the most reliable among the fields
of the re-analysis products. We focus on the characteristics of low pressure systems in the
Mediterranean region. Effort is made to classify the systems according to their tendency to produce
clouds and precipitation using pertinent observational datasets. The areas of cyclogenesis are studied as
well as the stormlines and a series of characteristics such as the depth, the intensity, the area, the speed
of the low pressure centers and the duration all of which are also obtained objectively. We examine the
mean conditions, the intra-annual and inter-annual variability and the long-term trends.

Keywords low pressure systems, objective recognition, see level pressure, MCMS

AVTIKELHEVIKT] AVOYVAOPLET] TOV VPEGEMY KL TMV 1O10THTOV
TOVG 0TV TEPLOYN] TS Meooyeiov

K. Aovpig (1)*, I'. Techovong (1,2), M. Bauer (2) & X. Zepe@og (1)

(1)*Kévtpo Epevvag Pvoikns e Atuoopaipag kor Klipotoloyiog, Axaonuio AGnvav, Abnve, TK
10672, EJXddoa, cdouvis@geol.uoa.gr
(2) NASA-GISS, Néa Yoprn, HIIA

Mepitnyn H véa Paon dedopévov MCMS (MAP Climatology of Mid-latitude Storminess) tov
wottovtov NASA-GISS kwdikomotel pe avtikeleviko, padnuatikd tpomo Tig VPEGELS TG TEPLOS0V
1979-2010 pe Bdon ta medio mieong 610 VYOG TG EMPAVELNG TG OAAACGAS amd TNV Enav-avaAvon (re-
analysis) NCEP-II. H a&womiotio tov dedopévav Bempeitar mord vynin dedopévov 0tL 1 Ttigon otnv
EMPAVELDL KAl TO YEOOVLVOLIKO VYOG TV 160Popdv eMeaveldv givor ta tAéov allomota media TV
Tpoidvtev emav-avaivong. H pedétn eotidlel oto yopakInpioTikd tov veécemv g Mecoyeiov.
Emyepeiton n ta&vopnon tovg pe Baon v enidoon Toug 6TV TpoKANGCT| VEQ®GTS Kol Bpoydntwong
YPNOUOTOLOVTOG avTioToro dedopéva mapathpnons. MEAETOVIOL Ol TEPLOYEG KUKAOYEVEONG, Ol
TPOYIEG TOV VPECEMV KOL U0 GEPG YOPOUKTNPLOTIKOV Tovg Omwg to Paboc, n évioaom, 1 éktaon, N
ToOTNTO LETOKIVIoNG Ko 1 ypovik dwdpkela. E&etdlovton 1 péon xatdotact, 1 €vOOETAGLO KoL
VIEPETNGLO KOLLOVOT| KOt 01 LOKPOYPOVIEG TACELS.

AgEerg Krerdrd Y péoeic, avTikellevikn avayvapion, mtieon oto eninedo g 6drhaccag, MCMS
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Evaluation of WRF-ARW model in reproducing a heavy
rainfall event over Chalkidiki, Greece. The effect of land-
surface features on rainfall

G. Efstathiou (1,3)*, D. Melas (2), N. Zoumakis (3) & P. Kassomenos (1)

(1) *Laboratory of Meteorology, University of loannina, loannina, 45 110, Greece, gefstath@cc.uoi.gr
(2)Laboratory of Atmospheric Physics, Department of Physics, Aristotle University of Thessaloniki,
Thessaloniki, Greece

(3)Environmental Process Laboratory, Atmospheric Physics Group, Alexander Technological
Educational Institution of Thessaloniki, Thessaloniki, Greece

Abstract A record breaking 24h accumulated rainfall event was observed in Chalkidiki Peninsula,
Greece on the 8th of October 2006. Intense precipitation was associated with strong low level
convergence imposed by a low pressure system developed over the Aegean Sea and topographical
lifting in the area of interest. Severe flooding and damage was reported especially in the east coast of
Chalkidiki. The ability of WRF model to simulate this extreme precipitation episode using three
different operational microphysical schemes was tested by comparing the high resolution results with
available raingauge data. The verification results indicate that WRF configuration using ETA Ferrier
microphysics provides better statistical scores for hourly precipitation rates while it was able to
reproduce the spatial rainfall distribution of this event. PLIN scheme captures the measured 24h
accumulations especially where maximum precipitation is observed. Sensitivity experiments suggest
that highly localized heavy rainfall was the result of an interaction between synoptic conditions and the
topographical features, with large scale forcing imposing a low-level convergent flow field that
produced heavy rain and topography enhancing highly localized precipitation maxima.

Keywords WRF model, Heavy Rainfall, Microphysics, Chalkidiki, Model Evaluation

Extipnon g iKavoTnTIS TOV HETEMPOLOYIKOV HOVTEAOD
WRF-ARW va avamapdysl £éva emeie0010 1ovpng
Bpoyodntmong otn yepoovnoo T Xarkiowkic. H emiopaon
TV EMPOUVELOKOV YOPUKTIPLOTIKOV

I'. Evetafiov (1,3)*, A. Merag (2), N. Zovpdkng (3) & II. Kasosopévog (1)

(1)*Epyoctipio  Metewpoloyiog,  Iovemotquio  lwoawivov,  lwavvive, 45110,  ElAdda,
gefstath@cc.uoi.gr

(2)Epyaotipio Dvoixns Atudopaoipag, Tunua Dvoikig, Apiototélero avemotiuio Ocooolovikig,
ElAdda

(3)Epevvnuirn Ouada oo e Atuoopoipag, Alelavipero T.E.1 Ocsooalovikng, EAdoa

Tepitqyn Ioyvpéc Bpoyomtmoelg EminEav ) xepodvnoo g Xaikidikng v 8n OxtwPpiov 2006 pe
OTOTEAEGLOL VO TPOKANHOUV TANUUOPES KO EKTETANEVES NULES OTLG VITOSOUES KLPIMG TNG OVOTOMKG
Xorkdwnge. Ot Bpoyontmoelg oyetiCoviav pe v Hrapén 1oyvP1NIG GVYKAIONG TOV EMPAVELNKOD TEGion
pPONG TAV® TO OPEWO avayAveo tng vrd efétaong mepoyns. H wavotnta tov pETEDMPOAOYLKOD
povtédov WRF va avomapdyst 1o eneicddo Ppoxdntwons €Eetdotnke ypnoUOTOIOVTOS Tpio
EMYEIPNOLOKA CYNLOTO LIKPOPLOIKNG G€ GUYKplon pe Swbéoipo dedopéva PpoyOUeETp®V omd TNV
neployn. Ta otatiotikd amotedéopata £6ei&av OtL T0 oynpa pikpopuotkng ETA Ferrier mapovcialet
™V KOADTEPYT] TPOGOPLOYN OTO TEPOUATIKG dedopéva mpiaicg Ppoxdntwong evd 1o oynpo PLIN
avoamapdyel v abpototikn 24mpn Ppoxdmtworn 6Tovg otafuodc Omov mapatnpRONKe M pEYIOTN
évtaon Bpoyomtmong. Télog, mepdpata vaictnciog tov poviélov katédei&ov v aAAnAenidopacn Kot
TO POAO TV GUVOTTIKMY GLUVONK®V LLE TOL ETLPAVELNKA-TOTOYPAPLKE XOPOKTNPLOTIKA TOV 0POPOVY TNV
£VTOOT) KO TN YOPIKT KOTOVOLUT TOV EXEG0SI0V 1oYLPNS PpoxdnTmonc.

AéEerg Krerdra Metewporoyikd Movtého WRF, Zynuata Mikpoguoikng, Apiuntikn [Ipocopoinon
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On the SUVR variability in Athens, Greece: An overview

M. Efstathiou*, C. Tzanis, C. Varotsos, P. Birmpakos & M.N. Assimakopoulos

Climate Research Group, Division of Environmental Physics and Meteorology, Faculty of Physics,
University of Athens, Panepistimiopoli Zografou, Athens, 15784, Greece,
efstathiou@avgouleaschool.gr

Abstract Changes in solar ultraviolet radiation (SUVR) have many different effects on global
biogeochemistry. Nowadays, there is an increasing interest in the interactions and feedbacks between
climate change and surface UV radiation. The amount of the UV radiation reaching the ground depends
on many factors, such as the atmospheric ozone variability, the time of the day, the latitude, the season,
the cloud cover, the meteorological conditions, the aerosol and gases concentrations. Ground-based and
airborne measurements of the SUVR were carried out with various instruments in Athens, Greece to
study the solar ultraviolet irradiance as a function of height and the influence of the air pollution,
aerosols and forest fires on the UV doses reaching the ground. Additionally, the relationship between
SUVR at the Earth’s surface and total ozone content during the summertime period has been
investigated. To perform the above-said studies a recently developed theoretical algorithm for the
calculation of the UV irradiance at the Earth’s surface was also employed.

Keywords Solar ultraviolet radiation, Total ozone, Air pollution, Forest fires

Merétn ™G peTafinTotTnTog TS NAMOKIG VAEPLOOOVS
oKTofoAriog Tavm amo TNV weproyn s Advog:
Emoxonnon

M. EvotaBiov*, X. TCavne, K. Bapatoog, I1. Mmpurakos & M.N. Aconpakomroviov

Epevvnuikn  Ouadda Pvoikng Kiiuorog, Touéas Pvowkns Iepifalloviog-Metewpoloyiog, Tunuo
Doaixns, EOviko kor Komodiotpraxo Iovemotiuio AOnvov, Iovemotnuionoin Zwypagpov, A6nvo,
15784, EJAddo, efstathiou@avgouleaschool.gr

Mepiinqyn O petoforés e nAlakng vrepimdovg axtvoPforiog (HYA) €xouv diGpopeg emdpacelg
omVv moykoéope Proyeoynueio. IApepo, TOPOLOIALETOL HEYOAO EVOPEPOV OTN UEAETN TOV
oAANAemIOphoEDV Kol avadpice®V HETAED TG KAUOTIKNG OAANYHG KoL TNG VIEPIOSOVG OKTIVOBOAING
7oV aPKveiTal 6To £60pog. To T TG VIEPL®AOVG axTvOPoriag TOV EOAVEL GTNV EMPAVELN TNG YNG
eoptator amd ToANOVE TaPAYOVTEG, OT™G TN HETAPANTOTNTO TOV ATHOGPALPLKOD OLOVTOC, TNV MPA TNG
NUEPUC, TO YEOYPAPLKO TAATOC, TNV ETOYN, TI VEP®OO, TIG LETEMPOAOYIKEG GUVONKES, TN GLYKEVTIPMON
TOV ATHOGOPUPIKAOV copatidiov kot aepiov. [a m pekém tov petofordv e HY A kab dyog kabng
Kol NG EMOPACNG NG AEPLOG PUTAVONG, TOV OTHOCOUIPIKMOV COUATIOIMV KOl TOV TUPKAYIDV OTIG
apkvovpeves oto €60pog dooelg ™ HYA, eajebnoav petprioelg oty mepoyn g Adfvog, pe
dpopa emiyeln Opyova kabdg Kor pe T ypnon eEomhiopod TomofeTnuUéVOL GE TEPAUATIKO
aepookdpoc. Emiong, peketnnke n oxéon petacd g HY A mov agikveitor otnv emeaveld g yng Kot
oL oMko¥ 0fovtog katd TN didpkela g Bepwvng meptddov. Emmpdcheta, Yo Tov VIOAOYIGUO TV
apkvoopevov docewv g HYA, ypnoipomombnke évag Bewpntikdg adyopdpog mov avoamtdydnke
TpdoPaTa.

AéEerg Kherdra Hhwokng vepiddng aktivoBoria, OAwd 6lov, Aépia pomaven, [Tupkayiég
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Comparison of ozone variations from model calculations
(OsloCTM2) and satellite retrievals (SBUYV)

K. Eleftheratos (1,2)*, I.S.A. Isaksen (3), C.S. Zerefos (1,2), K. Tourpali (4) & P.T.
Nastos (1)

(1)*Laboratory of Climatology & Atmospheric Environment, Faculty of Geology & Geoenvironment,
N.K.U.A., Athens, 15784, Greece, kelef@geol.uoa.gr

(2) Atmospheric Environment Division, Biomedical Research Foundation of the Academy of Athens,
Athens, Greece

(3) Department of Geophysics, University of Oslo, Oslo, Norway

(4) Laboratory of Atmospheric Physics, Department of Physics, A.U.Th., Thessaloniki, Greece

Abstract In this study we analyse temporal and spatial variations of columnar ozone amounts over the
northern and southern hemispheres, and calculate the correlation coefficients between total ozone and
the equatorial zonal winds at 30 and 50 hPa, which were used as an index to study the impact of the
Quasi-Biennial Oscillation (QBO) on ozone. Monthly mean total ozone amounts derived from
improved chemical transport model simulations (OsloCTM2), were used to compute monthly zonal
means over 10 degree latitude zones for the period 1997-2009, and compared with respective solar
backscatter ultra-violet (SBUV) satellite observations over the northern and southern hemispheres. The
correlations between ozone variations from the OsloCtm2 model calculations, ozone from SBUV
satellite retrievals and the QBO are presented for the northern, tropical and southern latitudes.

Keywords Ozone, variations

2OYKpLon TOV HETUPOADY TOV 0L0VTOS 0T VTOAOYIGHOVG
povtérdov ynueiog peta@opds (OsloCTM2) kar oo
dopveopikég petprosg (SBUV)

K. EievOeparog (1,2)*, 1.S.A. Isaksen, (3), X. Zepe@og (1,2), K. Tovpmain (4) & I1.O.
Naotog (1)

(1)*Epyoctipio  Kliuaroloyios &  Atuoopoupikod — Iepifdrloviog,  Tunqua Tewloyios &
Tewnepifalroviog, E.K.ILA., AOpvo, 15784, EAdda, kelefl@geol.uoa.gr

(2) Touéag Atuoopoipikod Ilepifaiiovrog, Topvuo. lozpofioloyikav Epeovav e Axadnuios AGnvav,
Abva, EAAdda

(3) Tunua 'ewpvoixng, Hovemaoriuio tov Oclo, Oclo, NopPnyio.

(4) Epyactipio Dovaixic e Atuoopaipag, Tunuo Pvoikng, A.11.0., Ocaoaloviky, EAAdda

Mepiknqyn Meletdvtarl ol XpovIKEG KOl YWPIKES SKVUAVGELS TG OAIKNG 6TNANG Tov 0Lovtog ota
Bopeta ko vOTIO YEOYPAPIKE TAATN Kol VITOAOYILOVTOL Ol GUGYETIGELS TV SLOKVUAVGEWY TOL 0LOVTOG
pe tovg Lwvikovg avépovg otov onpepwvo ota 30 kar 50 hPa, ot omoiotl ypnoportombnkay wg deikteg
vy T perétn g emidpacng g oxedov detovc kopaveng (QBO) oto 6lov. Xpnoyomotovvtat ot
unvicieg TpéG oAMKNG oTHAng tov 6Lovtog omd TPOGPOTOVSG VITOAOYIGHOVG TOV LOVIEAOL YNUElog
petaopdg tov IHavemomuiov tov Oclo, evdg mAéypatog oe kOpPovg pe avdivon 2.8° katd
YEOYPAPKO TAATOG Kot UKoG, Yo pa mepiodo 13 etddv (1997-2009). O vroroyispoi tov 6lovtog amnd
TO HOVTEAO GLYKPIvOVTOL pe TiG Tapatnpnoelg 0Lovtog amd tovg dopupdpovg SBUV mpokeiévov va
eleyyfei n a&lomotio tov omoteAespudtov Tov poviédov. ITapovstdletal 1 KATOVOLT TOV GUCKETICEDY
peTa&D TV Stakvpdveemy Tov 0Lovtog kot TV (OVIKOV OVEL®OV TNG 6TPATOSOULPAS 6To. POpELa, oTa
TPOTIK( KOl GTOL VOTLOL YEWYPOPIKA TAATT).

AéEerg Krerdora Olov, petafolrég
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On the effect of land use change on the meteorological
parameters above the Greater Athens Area

K.M. Fameli (1)*, V.D. Assimakopoulos (2) & V. Kotroni (2)

(1) *Division of Environmental Physics and Meteorology, Department of Physics, University of Athens,
Building Physics V, University Campus, Athens, 157 84, Greece, kmfameli@phys.uoa.gr

(2) Institute for Environmental Research and Sustainable Development, National Observatory of
Athens, Athens, Greece

Abstract The rapid land use changes that took place in the Greater Athens Area (GAA) the past
decades, due to the expansion of the urban grid, have changed the landscape of Attica significantly.
Areas that were covered by low vegetation in the past are now replaced by roads (e.g. Attiki Odos) and
new towns. On the other hand, accurate and updated data of land use are necessary for simulating the
meteorological fields above urban areas, which in turn are given as input to photochemical models in
order to study the dispersion of pollutants above urban areas. The purpose of the present work is to
study the effects of land use changes on the meteorological parameters, such as wind speed profiles and
temperature. For this reason, the meteorological mesoscale model MMS5 was applied, using updated
land use data. The model ran with the grid nesting method using two grids, the fine one covering the
GAA with a spatial resolution of 5 x 5 km®. Results showed that the land use changes affected wind
and temperature fields. Wind velocities decreased above areas covered by urban grid that were
previously characterised as shrub land, while above the rapidly developing eastern suburbs of Attica an
increase in velocities appeared.

Keywords land use changes, urban areas, meteorological models

O emrTOOES TOV AALAYOV YPNONS TNGS OTIS
HETEMPOLOYIKES TOPUUETPOVS TAVE O.TTO TNV ELPVTEPT
nepLoyn TOv Adnvov

K.M. ®apéin (1)*, B.A. Aonpakorovrov (2) & B.Kotpodvn (2)

(1)*Touéas Dvaikic Ilepifaliovios kar Metewpoloyiog, Tunuo Povoixig, Tavemoriuio AOnvaov,
Kripio @voikng V, Hovemaornuioomoin, AOyva, 157 84, EAAdda, kmfameli@phys.uoa.gr

(2) Ivotirodro Epeovav Hepifailoviog ko Bicoyuns Avarrvéng, EOviko Aotepockoneio AGnvav,
AOva, EAddo

Mepitnyn Ot paydaieg adhayég ot xpnon yng mov £xovv Adfet yopa otnv Evpdtepn Ieproyn tov
ABnvov (EITA) Aoy® TG EMEKTOONG TOV OGTIKOD TAEYUOTOS £X0VV OAAAEEL ONUAVTIKG TO TOTHO NG
Attikng.  Ilepoyég mov mpomyovuéveg koAvmtoviay oamd  yoaunin PAdotnon €yovv  mAéov
avtikataotabel amd peydies odwkég aptnpiec, my. Atttk O80¢, kot véoug okiopovs. Emopévag, n
PO OKPIBOV KOl ETKALPOTOINUEVOV SEGOUEVOV ¥PNONG YNG EIVOL GNUOVTIKT Y0 TNV TPOGOUHoinon
TOV UETEMPOAOYIKOV TOPUUETPOV TAV® OTO AOTIKEG TEPLOYES, Ol OTOIEC TPOKELTAL GTN GLVEYELD. VO
xpNoporombovy g dedopéva 16000V GE POTOXNUIKG HOVTELN Le KOO vo. pehetnOel 1 dtaomopd
TOV pOTOV TAVEO ard AOTIKEG TEPLOYEC. TOYOG TNG TAPOVCIS EPYACING Eival 1) LEAETT TOV EMMTOCEDV
TOV GAAOYDV YPNONG YNG OTILS SAPOPEG LETEMPOLOYIKEG TAPAUETPOVG OGS Elvar 1 ToOTNTO KOL 1)
devBuvon avépov kol 1 Bgppoxpocia. o T0 6KOTO AVTO, YPNOWOTOMONKAY TO UETE®POAOYIKO
povtédo péomg kiipakac MMS kon emkaporompéve. dedopéva xpnong yns. To poviého MMS5 étpete
pe ™ pébodo g dwdoyikng eotiaong, Yo 800 TAEYUATA, TO EGMTEPIKO €K TOV OTOI®V KOAVLATE TNV
EITA pe yopwn avaroon 5 x 5 km®. A6 o omoteléopota NG TPOGOLOIMONG oMo TOONKAV aALAYEG
TO00 OTIG TOXOTNTES Kot TIG H1EVOBVVGELS TOL AVELOV OGO Kot OTIS TES TG Beppokpaciog. Ot ToydTnTEG
TOV OVEHOV GTIS TEPLOYES OMOV TO ACTIKO MAEYUO avéndnke peiddnkav eved avénon mapatnpronke
OTIC TYWES TV TOYLTNTMV GTIG OVOTOMKES TEPLOYEG Ol 0TToleg KoAVTTOVTOL amd YaUnAn BPAGGTNON.

AgEerg Krerdra aAhoyéc otn ypnom yns, AoTIKEG TEPLOYES, LETEMPOAOYIKA LOVTEAL

38



Study of a mesoscale convective complex over Balkans with
Meteosat data

H. Feidas

Department of Meteorology and Climatology, School of Geology, Aristotle University of Thessaloniki,
Thessaloniki,54124, Greece, hfeidas@geo.auth.gr

Abstract Large size mesoscale convective systems (MCSs) with long duration such as Mesoscale
Convective Complexes (MCCs) are rare in the Mediterranean basin. On 24 May 2009 one MCC
crossed western and southern Balkan Peninsula causing severe weather, heavy precipitation, hail and
strong wind. The case was analyzed using Meteosat Second Generation (MSG) satellite data. First, an
automatic algorithm for detecting and tracking convective cloud cells on infrared MSG images was
applied to monitor the time evolution of several radiative, morphological and positional cloud
parameters that express the MCC cloud top microphysics, structure, development and movement. Then
successive multispectral MSG imagery along with lightning data was analyzed to reveal the
organization and the cloud top microphysics of the system in different phases of its lifecycle. Visible
images from the MSG satellite were used to identify the overshooting tops while infrared brightness
temperature revealed the cloud top temperature structure. Composite imagery obtained from single
channels or from various channel differences were analyzed along with lightning data to investigate the
spatial distribution of convection and cloud top microphysics as well as the air mass type in middle
troposphere. It is concluded that cloud tracking algorithms along with composites of satellite and
lightning data has proved very valuable in assessing important features of a severe MCC in operational
terms.

Keywords mesoscale convective complex, satellites, Meteosat, multispectral imagery

Megrétn evOg péong KAIPOKOS KOTULYLO0(QOPOV GUUTAEYRATOG
oto Balkavia pg tn (pnon 60pv@opikev sitkévev Meteosat

X. ®gidag

Touéos Metewpoloyios wor  Klyororoyiog, Tunquo Tewloyiog, Apiorotéleio  Iavemotiuio
Ocaoolovikng, Ocaootoviky, 54124, hfeidas@geo.auth.gr

Mepitnyn Ta peydAov peyéBovg kot Siapkelng KoTorydopopa cuotiuata, Omws to. Méong Khipaxog
Kotaryidopopo Tvpmiéypota (MKE), sivar yevikd omdvia oty meployn] e Mecoygiov. Tnv 24"
Maiov 2009, éva MKX diéoyioe ) dutikh Kot votio Bakkavikn xepcdvnco cuvodEUOUEVO altd 1GYVPES
Bpoyontdoelc, yoraldmtwon Kot wyvpods avépovs. To chotmnua avtd eEetdotnke S1e€0diKd He ™
xpnon dopveopikdv dedopévmv Meteosat Second Generation (MSG). Apyikd, €QOpUOGTNKE Evag
aAyopbpog mapakorohOnong vepdv ce veépuBpeg ekdveg Tov MSG yioo v mapakoAovONoN ™G
eEEMENC OPKETOV QUCUOATIKMV, HOPPOAOYIKMV KOl YOPIKAOV VEPIKOV TOPOUETPOV, Ol OTOIEG
EKQPALOVV YOPOKTNPIOTIKG TG UIKPOPLGIKNG, KOl TNG dOpUNG TG Kopueng tov MKE kabdg kot g
avantuéng Kot kivnong tov. AkolovBwg, avodvdnkav Stadoyikés moAveacpatikés MSG ewoveg o€
GUVOLOCUO LE OESOUEVO MAEKTPIKMV EKKEVAOCEMV LE OKOTO TN UEAETN TNG OPYOVOONG Kol TNG
WKPOPUGIKNG TNG KOPLPNG TOV GLGTHUATOS OTLS SLAPOPEG PATELS TG LONG TOV. AOPLPOPIKES EIKOVEG
tov MSG o710 0patd Kol 6TO VIEPLOPO YPNGLOTOWONKOV Yot TOV EVIOTMIGUO TOV TPOEEEXOVCOV
KOPLOAOV TOL VEQOLG Kol TNG OEPUOKPAUCIOKNG SOUNG NG KOPLENG Tov, avtioTtoyo. Eudveg
ypouotikng cvvheonc RGB eite pepovopévov kavoldv gite dtapopdv petaéd kavoldv avolvinkoy
Y10 T HEAETN TNG XWPIKNG KOTAVOUNG TV AVOPEVUATMV, TG LKPOPVGIKNG TOV VEPOVG KoL TOV €I00VG
tov aepiov polov ot péon tpomdoeatpa. Ilpokdmter wg ocvumépacpa 6Tt ot oAyopidpot
TOPOKOLOVONGNG VEQIKOV GLOTNUATOV GE GUVOVACUO HE TNV OVAALON TOV TOAVPAGHATIKOV
S0PLPOPIKMV  EIKOVOV OTOdEIKVOOVTOL YPoIUa epyalein otV eEaywyr, ©€ TPAYUATIKO YPOVO,
GNUOVTIK®V TANPOPOPLOV Y10l TO YOPOKTNPLOTIKA evOg MKX.

Aggerg Krerdra Méong Kiipoxag Katoaryidopopo Zoumheypa, dopupopikés eikdveg, Meteosat
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Relating climatic variables to geographic features in Greece

H. Feidas (1)*, A. Karagiannidis (1), S. Keppas (1), M. Vaitis (2), Th. Kontos (2), D.
Melas (3), P. Zanis (1) & E. Anadranistakis (4)

(1)*Department of Meteorology and Climatology, School of Geology, Aristotle University of
Thessaloniki, Thessaloniki,54124, Greece, hfeidas@geo.auth.gr

(2) Department of Geography, University of the Aegean, Mytilene, Greece

(3) Laboratory of Atmospheric Physics, Department of Physics, Aristotle University of Thessaloniki,

Thessaloniki, Greece

(4) Hellenic National Meteorological Service, Ellinikon, Greece

Abstract This study aims at investigating the relationship of climatic variables with geographic
features over Greece. Seasonal and annual climate normals related to temperature, rainfall and
humidity from 85 meteorological stations of the Hellenic National Meteorological Service network are
included in the analysis. They cover a period of 30 consecutive years (1975-2004). Several
geographical parameters such as altitude, location, distance from the sea, slope, aspect, distance from
climatic barriers, land cover etc) obtained from a coastline dataset, a digital elevation model and a land
cover database were examined for their dependencies with climatic elements. The relationship of a
climate element with each geographical variable was investigated by means of graphical (e.g. scatter
plots) and statistical scores. The results were used to assess the ability of each geographical parameter
to explain part of the spatial variability of a climate variable. A classical multiple linear regression
model was used to obtain a surface that gives the best fit to the measured climatic data. Statistical
errors and an adjusted determination coefficient (R?) are computed to evaluate the efficiency of each
model. Elevation was found to be best correlated with temperature and precipitation, whereas several
other geographical parameters explain parts of the spatial variability of all the climatic parameters.
These results will be used as auxiliary information to construct high resolution climatic maps of Greece
in the frame of the project “Geoclima”.

Keywords climatic variables, geographical parameters

€61 KMUOUTIKQOV GTOLYELOV IE YEOYPOUPIKES TUPUANETPOVS
otnv EALGoa

X. ®gidag (1)*, A. Kapayravviong (1), X. Kénnog (1), M. Bditng (2), ©. Kovtog (2), A.
Mehag (3), I1. Zavng (3) & E. Avadpavietaxng (4)

(1)*Touéas Metewpoloyios war Klyazroroyiog, Tunuoa  T'ewloyiag, Apiototédeio  Iovemoriuio
Ocooalovikng, Osooalovikn, 54124, hfeidas@geo.auth.gr

(2) Tunua yewypopiag, Hovemariuio Aryaiov, Motidnvy

(3) Epyactipio Pvaixic e Atuoopoipas, Tunuo Pvoikng, Apiototédero Havemortiuio Ocooalovikng

(4) EOviky Metewpoloyikn Yrnpeaio, EAAnviko, AGnva.

Mepiknyn Xtv mapovoo epyacio efetdletor M oxéon TOV KAPOTIKOV OTOyEiov pe To
(PUCIKOYEMYPOPIKA YopaKTnplotikd g EALGSag. XpnoiporomOnkay eToylokés Kot ETHGEG KAVOVIKESG
TIpég g Beppokpaciog, PpoydmTwong kot vypaciog Tov aépa and 85 otabuodc g EMY vy o
nepiodo 30 etdv (1975-2004). E&etdotnke m e€dptnon TV KMUOTIKOV OTOlEl®V pE S10(QOPES
(QUCIKOYEMYPOPIKEG TAPAUETPOL OTmG BEom, VYOUETPO, KAIOT KOl TPOGAVOTOAGHOG TOL £5APOVG,
amootaon amd T Odhooco Kol omd opeEvolg @PAYHOVS K.o. HE PAcn ypoa@ikég (m.y. Suypoppio
Staomopdc) kat otatiotikég nebddovg. XpnotpomomOnke £vo KAUGIKO HOVTEAO TOAAATANG YPOLLLUKNG
TOAVOPOUNGNG Y10 TOV VTOAOYIGUO HLOG EMPAVELNS 1| OO0, TPOCOUOIMVEL [e PéATIoTO TPOTO TO.
KApoTikd dedopéva. To kaOe povtého a&lohoynOnke pe PAon oTaTIoTIKEG TOPOUETPOVG (CPAALLOTO. KOl
deikteg). Ta amoteléopota Oo ypnowomombovv g Pondntikn TAnpogopio yu TNV KOTUGKELT|
KAPOTIK®V opTdv vyning aviivong yio tv EALGSa ota mhaioto Tov mpoypappatog «I'edichiio.

AéEaic Krerowd Khpotikd ototyeia, ye@ypopikég mopdpuetpot
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The contribution of urban effect to the warming trends of
air temperature in Athens

D. Founda¥*, F. Pierros & M. Petrakis

National Observatory of Athens, Institute for Environmental Research and Sustainable Development,
P. Penteli, Athens, GR-15236, Greece, founda@noa.gr

Abstract Mediterranean is identified as one of the most vulnerable areas in the context of future
climate projections and global warming. Greece in particular, has experienced significant warming over
the past 3 decades, which are more pronounced in summer. At urban areas, air temperature trends is the
result of the additive effect of global warming and urbanization. The study focuses on the city of
Athens and aims to investigate and quantify the contribution of the urban effect to the recent significant
warming, observed at the area. Although spatial distribution of urban heat island in Athens is
extensively studied, its temporal variability hasn’t been investigated. Long term observations of
surface air temperature at stations of different characteristics (urban, suburban, coastal, neighbor rural
etc) are analysed in order to estimate the evolution of urban heat island (UHI) intensity over time.
Temporal variability of UHI at the different stations provides information on increasing/decreasing or
stabilized urban effect and enables the estimation of the rates of background warming. Analysis is
performed on an annual and seasonal basis.

Keywords air temperature trends, Athens, urban effect, global warming

Yoppoi] TG asTIKNG EMidpaong 6TO PLONO avENOC
Ocppokpaciog aépa oty AOva

A. ®ovvta*, ®©. Iéppoc & M. IleTpaxng

Ebviko Aotepookomeio AOnvav, Ivetitovto Epevvav Ilepifarlovios kot Biwoiuns Avarroényg, I1
Ieviédn, AOnva, 15236, EAAddoa, founda@noa.gr

Mepilnyn Xto mloiclo TOV TEPATNPOVUEV®V KAUOTIKOV UETABOADV OAAG KOl T®V HEALOVIIKOV
EKTIUNCEDV Y10 TO KA, 1| Meodyelog GLUYKOTOAEYETAL OVALESO GTIC TTLO EVAAMTEG TEPLOYEG MG TPOG
Tovg puOpode avénong g OBeppokpaciog aépa. ETig meplocoTepe meployés g EALGdag bwaitepa,
mopaTNPEiTaL GTOSIOKY avENCT TG EMPAVELOKNG Deppokpaciog aépa omo o pHéca TG deKaeTiog Tov
>70 ko petd, M omoia givol o GNUOVTIKY KOTd ToVg Oepivohc HVEG TOV £TOVG. XTIG OOTIKES TEPLOYEG,
n daypovikn petafoin g Beppokpaciog ivorl T0 GUVOVAGUEVO OTOTEAECUO TNG AOTIKNG EMLOPACNG
KOl NG KAPOTIKAG peTafoAnc amo GAla aitio. H pedétn eotidlel omv mepoyn g Adfvag, Kot
depevvad ™ Stoxpovikn EmIdPAON NG OOTIKOTOINGONG GTOVG PLOLOVG AVENONG TNG EMPAVELOKNG
Oeppokpaciog aépa otnv TOAN. Avardovior pakpoypovia dedopéva Beprokpaciag agpa amo aoTKovg,
TMEPLACTIKOVG, TOPAKTIONS KOl YELTOVIKOVG OYPOTIKOVG otafpovs oty meployn. Ot dapopésg Tov
puOuov petaPfoing g Oeprokpociog OVAUESOH OTOVG SLUPOPOVS GTUOUOVG, OVIOVOKAOVUV 1N
Swypovikn peTafoAn Tng évioong g aoTIKNAG Oepukng vnoidog, dnAadn  yxpovikny e&€MEN g
aoTIKNG emidpacng ot Oepuokpacio ™ AOMvag kot mapéyovv TANPoEopic. Yoo TOug PLOUOLS
0éppavong AOY® maykocpog KMUaTikig petafoing otnv mepwoyn. H avdAivon tov dedopévaov
TPOYLOTOTOLEITOL GE ETNOL0L KO ETOYLOKT Pdon.

AéEerg Khewdra Oeppoxpacio aépa, ABva, kKipatikn petoforn, aotikn Oeppiky vneida
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Simulating ultrafine particle formation in Europe using
PMCAMXx-UF: Contribution of primary versus secondary
particle emissions to aerosol number concentrations

C. Fountoukis (1)*, 1. Riipinen (2), H. Denier van der Gon (3), P.E. Haralabidis (4), C. Pilinis (4),
P. Adams (5) & S.N. Pandis (1,5)

(1)* Institute of Chemical Engineering and High Temperature Chemical Processes, Foundation for
Research and Technology Hellas (FORTH), Patras, Greece, cfountoukis@iceht.forth.gr,

(2) Department of Applied Environmental Science, Stockholm University, Stockholm, Sweden

(3) TNO Built Environment and Geosciences, Princetonlaan 6, 3584 CB Utrecht, The Netherlands

(4) Department of Environment, University of the Aegean, University Hill, 81100, Mytilene, Greece

(5) Department of Chemical Engineering, Carnegie Mellon University, Pittsburgh, PA 15213, USA

Abstract Nucleated particles can ultimately act as CCN and contribute to the indirect effect if they
grow to larger sizes. Ultrafine particles are highly mobile within the human body and may be especially
harmful to human health. To correctly predict the relative contribution of nucleation to total aerosol
number concentration, air quality models need to be able to correctly simulate ultrafine particle
dynamics and chemistry. We study the effect of nucleation on aerosol number concentrations in Europe
with the newly developed regional 3-D chemical transport model PMCAMx-UF. We evaluate the
model predictions against field observations collected during the EUCAARI campaign. A new size-
resolved Pan-European anthropogenic Particle Number emission inventory was developed for the first
time. The model was found to perform reasonably well in both capturing the levels of particle number
concentrations and size distributions at various sites, as well as their temporal variation. We studied the
sensitivity of our results to emissions of 1) SO,, 2) Biogenic VOCs, and 3) particle mass.

Keywords Regional CTM, aerosol nucleation, number concentration, ultrafine particles, CCN

IIpocopoimon Tov oyNUATIGHOV cONATIOI®V 6ty Evp®Oan pe 1o
povtého PMCAMX-UF: XoveloQopa TpmTOYEVOV Kol
OEVTEPOYEVOV EKTOUTAOV OTT] CVYKEVTPMOT 0PLORov cOUITIOI®Y

X. ®ovvrovkng (1)*, I. Riipinen (2), H. Denier van der Gon (3), IL.E. Xapaiapniong (4), X.
IIiivng (4), P. Adams (5) & X.N. ITavong (1,5)

(1)* Epevvnuiro Ivotizodro Xnuikng Myyavikne & Xnuuxov Aigpyaciov Yynins Ocpuokpooios, Topoua
Teyvoloyiag kar Epevvog, Ildzpa, cfountoukis@iceht.forth.gr

(2) Department of Applied Environmental Science, Stockholm University, Stockholm, Sweden

(3) TNO Built Environment and Geosciences, Princetonlaan 6, 3584 CB Utrecht, The Netherlands

(4) Tunua Iepifatiovrog, Hovemariuio Aryaiov, Motidnvn

(5) Department of Chemical Engineering, Carnegie Mellon University, Pittsburgh, PA 15213, USA

Mepitnyn To copotidie Tov TPOKOHTTOLV OTO TVPNVOTOINCT] UTOPOVV VI SPAGOVY GOV TUPNVESG
oynuaticpod vepadv (CCN) kot vo. GUVEISQEPOVY TNV aAANYT TOV KAIpoTog av avénbel apketd to
péyebog tovg. Ta pikpd copotidio propohv EHKOAN VO ELGYMPHGOVY GTOV AvOPOTIVO OpyavVICUO LE
BraPepéc ovvémeleg oty avOpomvn vyeio. oo vo wpoPfréyovy 6mGTE TNV GUVEIGEOPG NG
TLPNVOTOINGNG GTNV GUVOAKN GLYKEVTP®GT TOV aplipod copatdiov, To poviéla TodTnTag aépo. o
TPEMEL VAL TPOGOLOIOVOLY GMGTA T1 SVVOIKY Kot ¥NUER TOV KpdV copatidiov. Mekethoape v
GUVELGQOPE TG TUPTVOTOINGTG GTOV GLUVOAMKO apBud cwpatdiov oty atudéoealpa g Evpdmng pe
TO TEPOYIKO TPLOSIAGTOTO HOVTEAO HETAPOPAS kot ynukod petooynuaticpod PMCAMx-UF.
A&oloynoape Tig TPoPAEYELG TOV HOVTELOV HE HETPNOELG eSOV KOTG TN SAPKELD TNG KOUTAVIAG
perpriicev EUCAARI. Koawvovpieg ekmopnés apBpov copatidiov avoartoydnkav yo tpodt eopd. To
povtédo avamapdyet pe akpifela tov opBpd copotdiov kot v katavoun peyébovg. E&etdoope v
gvatsOnoio Tov povtélov otig ekmounég tov 1) SO,, 2) Biogenic VOCs, kot 3) copatidiokn pala.

AéEerg Khedra Zynuatiopos copatidiov, apdpog copatidiov, CTM
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Effect of atmospheric temperature variations on total ozone
measured with a Brewer MKII spectrophotometer at
Thessaloniki

K. Fragkos*, A.F. Bais & C. Meleti

Aristotle University of Thessaloniki, Laboratory of Atmospheric Physics, Thessaloniki, 54124, Greece,
kostasc@auth.gr

Abstract The effect of atmospheric temperature and ozone profiles on the total ozone column (TOC)
measurements of a Brewer spectrophotometer operating at Thessaloniki is investigated. The standard
retrieval algorithm ignores the temperature dependence of the ozone cross sections producing a bias in
the measured TOC. The strength of this temperature effect depends on the amount of ozone at any
particular level; hence the shape of the vertical profile of ozone is also involved. Various ozone
climatological profiles combined with measured temperature profiles are used to calculate the ozone
“effective temperature”. Then the corresponding effective absorption coefficients of ozone are
computed by convolving high resolution spectra of ozone cross sections with the Brewer slit function.
For the Brewer at Thessaloniki, the temperature dependence of the effective ozone absorption
coefficient ranges between 0.03 and 0.06 %/°C, and is represented by a 2™ degree polynomial. These
values are within the range reported for other instruments in earlier studies. The error in the derived
TOC can be as high as 2%. As stratospheric temperature exhibits a marked annual variability, this is
reflected as an artificial annual cycle in the measured TOC. Removal of these effects improves the
accuracy of TOC measurements at Thessaloniki.

Keywords total ozone column, Brewer spectrophotometer, ozone cross sections

Eridopaon Tov dtokvopavesmyv tng 0eppokpaciog e
OTHOCPULPUS OTIS HETPIGELS OMKOV 0L0VTOG NE Eva
ooopoto@topetpo Brewer MKII ot Ogooairovikn

K. ®paykoc*, A. Mrdne & X. Merétn

Apiototédero Havemotiuio Osooalovikng, Epyoatipio @voikng tne Atuoopaipas, Ocoooloviky, 54124,
ElAdg, kostasc@auth.gr

Tepiknyn Atepguvdrton 1 €XidPACT TG KOTOKOPLONG KOTAVOUNG TNG BEppokpaciog Tng oTHOcOULpaS
Kot Tov 0LoVTOg GTIC HETPNOES TOL OAKOV OLovtog mov dleldyovial e €vav QUOUATOPOTOUETPO
Brewer ot ®eccarovikn. O kabepopévog aAyopOlog TOV YPNOLUOTOLEITAL GTA PAGLOTOPOTOUETPO.
Brewer ayvoel v e&dptmon g evepyol dwatopng amoppdenong tov 0fovtog amd T Oepuokpacia,
glodyovtag amokAicelg otig petpnoels. Emedn n emidpoon g Oeppoxpaciog eéoptdtor and tnv
nocodTTo Tov 0fovTog Gg KkGOe emimedo, M HOPPN TNG KOTAKOPLENG KaTavoung tov 6fovtog moilel
emiong poro. AmO KMUATOLOYIKEG KOTOVOUEG OLOVTOC KOl KOTUKOPLYEG LETPNGELS TG Bepprokpociog
vroloyiletar N “evepydg Oeppokpacio” tov 6lovtog. Amd ATV TPOKOTTEL O EVEPYOG GUVTEAEGTNG
amoppOPNoNG TOL OLOVTOC, YPNOLUOTOLDVTOC LYNANG OVAALGNG (PACUOTO TNG EVEPYOD SOTOUNG
amoppoPNoNg Tov 6LovTog Kot AaBAvOVTaG VITOYN TN GLVAPTNGT GYIGHNG TOV QUCHATOPMOTOUETPOV.
T to Brewer MKII mov Aettovpyei otn @eccolovikn, 1 €£APTNON TOV GLUVIEAEGTN ATOPPOPT|GNG TOV
6lovtog and ™ Ogppokposia givar moAvdvopo 2°° Babpod, pe tyég peta&n 0.03 kar 0.06 %/°C, ko
GUUQ®MVEL LE TO EVPOG TOV TLUMV OV £XOVV avaKOW®OEL Yoo GAAD Opyova GE TPONYOVUEVES LEAETES.
To péyioto eoayopevo opdApa oto oAkd 6lov eivar ~2%. H emota dwucvpavon tng Oeppoxpaciog
NG OTPUTOCPOLPUS EGAYEL EVaV TEYVNTO ETNHOLO0 KOKAO GTIC LETPNOELS oAkoV olovtoc. EEdhewyn g
emidpaong g Oeppokpaciog Pertidver Ty akpifela Tov petpioemv olkov 6{ovtog ot Oeocalovik.

AéEerg kKhewdwd otAAn 6LovTog, PaouaToPOTOUETPO Brewer, evepyodg dtatopun amoppoepnong 6lovtog
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Modeling of changes in human thermal bioclimate resulting
from changes in urban design — Example based on a popular
place in Freiburg, Southwest Germany

D. Frohlich & A. Matzarakis*

Meteorological Institute, Albert-Ludwigs-University Freiburg, Werthmannstr. 10, D-79085 Freiburg,
Germany, andreas.matzarakis@meteo.uni-freiburg.de

Abstract The place of the old synagogue, a popular urban place in Freiburg, a medium sized city in
southwest Germany of about 220.000 inhabitants, is going to be redesigned soon. This study analyzes
the impact of the redesign on heat stress on humans on the place. Therefore, the models SkyHelios,
RayMan and ENVI-met were applied together to allow assessment based on quantitative, qualitative
and spatial changes. The results show, that the period with heat stress will become longer, while the
intensity of heat stress is increased. The spatial results show that the most significant changes are due to
changes in shading. Nevertheless an increase in thermal stress by up to 10°C is calculated for areas,
where ground coverage is changed from grass to pavement. In spite this developments aren't surprising,
it is very important to quantify their influence to facilitate assessment and make them useful to urban
planning. Also the methodology may be interesting for other projects.

Keywords SkyHelios, RayMan, ENVI-met, Physiologically Equivalent Temperature, Urban planning

E@appoyn povréiov pikpng kAipokog ywo PBrokipotikég
eknyoslg — To mopaoelypo OGTIKOV TAUTELDV GTO
Freiburg, Germany

D. Frohlich & A. Matzarakis*

Meteorological Institute, Albert-Ludwigs-University Freiburg, Werthmannstr. 10, D-79085 Freiburg,
Germany, andreas.matzarakis@meteo.uni-freiburg.de

Tepitqyn H mhotelo g mpdnv cvvayoync, évag SNUOEIANG aoTikog ydpog oto Freiburg, puag
peoaiov peyébovg moAng ot votodvtikn eppavia, tepimov 220.000 kotoikwvy, TpdKeLTOL GOVTOMUO VO
emavooyedaotel. H mapovoo pelétn avaddel Tig eRMTOGELS TOV ETAVAGYEOIONOUOD OTN Oepikn
emPBapovon otov avBpomo. Ta povtéha SkyHelios, Rayman kon ENVI-met epappoctnray amd Kowvov
TPOKEUEVOL VoL EKTIUNOODV 01 TOGOTIKEG, TOLOTIKES Kat Ypkég aAlayés. Ta anoteléopata deiyvouv,
ot n mepiodog pe Bepuikn emPapovon avédvetar. Ta yopikd omoteAéopata deiyvouv OTL Ol MO
onuovtikég aArayés opeidovial otig petaforéc oty okud. ITop’ Oha avtd, n avénon Beppukig
emPapovong émg kou 10 °C vmoloyileton yuo meployéc, 6mov M kbAvyn Tov €6aPovg aAAAlel amod
ypooidl oe melodpopo. Eivar modd onpoviikd va mpocsdloplotel TOCOTIKA 1) EMPPOT| TOVG Yol V.
dtevkoAvvOel n a&oAdynon kot va d0000v 0dnyieg Yo Tov aoTikd oyedioopd. Emiong, n pebodoroyia
umopei va givar evolopépouaa Yo AR Epyo G 1010 KAUATIKT TEPLOYN.

AéEerg Khewdra SkyHelios, RayMan, ENVI-met, ®voioloyikn Icodvvapn Oeppokpacio, aoTikog
oXES0GHLOG
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Numerical wave modeling and wave energy estimation

G. Galanis (1,2)*, G. Zodiatis (1), D. Hayes (1), A. Nikolaidis (1), G. Georgiou (1), S. Stylianou
(1), G. Kallos (2), P.C. Chu (3), A. Charalambous (4), K. Savvidou (5) & S. Michaelides (5)

(1) *Oceanography Centre, University of Cyprus, 20537, Nicosia, Cyprus, ggalanis@mg.uoa.gr

(2) Atmospheric Modeling and Weather Forecasting Group, Department of Physics, University of
Athens, University Campus, Building PHYSICS V, Athens, Greece

(3) Department of Oceanography, Naval Postgraduate School, Monterey, CA 93943, USA.

(4) Cyprus Energy Agency, 20 Lefkonos str, Strovolos, Nicosia, Cyprus

(5) Meteorological Service of Cyprus, 28 Nikis Avenue, Nicosia, Cyprus

Abstract In a rapidly evolving operational and research framework and under the concerns for the
global energy resources, new frontiers have been set for the scientific community working on
environmental and renewable energy issues. In particular, new techniques supporting the accurate
estimation of renewable energy sources are highly emphasized. In this framework, wave energy - the
energy that can be captured from sea waves - provides an alternative with critical advantages. In the
present paper, recent advances and relevant results obtained in two important European projects will be
discussed: Marina platform and E-wave project are focusing on the estimation of the wave energy
potential in North Atlantic coast line of Europe and in Eastern Mediterranean Sea. Special emphasis is
given at the utilization of numerical atmospheric and wave modeling systems able to accurately
monitor the atmospheric and sea climate in the area of interest. On the other hand, advanced statistical
techniques are utilized for the local adaptation of the results and the estimation of the spatial and
temporal distribution of the wave energy potential.

Keywords wave energy, numerical atmospheric and wave models, statistical post processes

AplOunTiKa povtéra Tpoyvoons 00166100 KOPOTIGHOU KoL
ekTipnon Tov 00AGGo10V EVEPYELEKOVD OVVOULKOD

I'. Tahdvng (1,2)*, I'. Zodrwatng (1), D. Hayes (1), A. Nwordiong (1), I'. I'empyiov (1), X.
Xrohavov (1), I'. Kdairog (2), P.C. Chu (3), A. Xaporapmovg (4), K. Zappidov (5) & X.
Muyyaniiong (5)

(1) *Qreavoypagixo Kévipo, [ovemotiuio Kompovo, 20537, Asvkwaio, Kompog, ggalanis@mg.uoa.gr
(2) Ouado. Atuooparpikov Moviédwv ko Ipoyvwans Koipod, Tuniue @voikig, Hovemiotiuio AOnvav,
Hovemornuiovroldy, Ktipio Qvaixng 5, AGnva, EALada

(3) Department of Oceanography, Naval Postgraduate School, Monterey, CA 93943, USA.

(4) Evepyeroxo I'pageio Kompiwv Iolitwv, Odo¢ Acvkwvog 20, Xtpofolog, Asvkwaio, Korpog

(5) Metewpoloyikn Yranpeoio Kompov, Aewpopog Nikng 28, Asvkwaia, Kompog

TMepiknyn Xe éva duvapkd PETOPOALOUEVO ETYEPTOLOKO KOl EPELVNTIKO TEPIPAAAOV Kol VIO TIg
avnovyieg v ™ OEipIoN TOV TAYKOCHI®V TNYDOV EVEPYELNS, 1| EMIOTNLOVIKY] KOWOTNTO 7OV
dpaotnpronoteitoan o Oépata mEPPAAAOVTOG EpyeTal OVIWETOMN To TeAgvTaia. Ypovia pE VEES
npoxkinoels. [dwitepn éppacn divetal, 610 TAAIGIO AVTO, GE VEEG TEYVIKEG TTOV AVOTTOGGOVTAL Y10, TNV
EKTIUNON KOl EKUETAAAEVGOT] OVAVEDGIU®Y TYDV gvépyelac. H xopatikn evépyeta, dnladn 1 evépysia
7ov pmopei vo. mapaydel amd Tov BUAGGO10 KUUATIGHO, EIVaL Lo EVOLOQEPOVCH EVOAAAKTIKY TPOTAGT
«KaBopNE» EVEPYELNG LE GLYKPITIKG TAEOVEKTNUATO. TNV TopoVoa £pYacio TapovctaleTol 1 TpOOd0g
ov €yel emrevyfel otov Topén awTd ota mAaicwa dVo peydiov Evpomdikdv mpoypapupdtov: tov
Marina platform kot tov E-wave project to. omoio eotidlovv otnv ektiunon tov dlabécipov
gvepyelokol duvopkov otn Bopelodvtikn aktoypappn g Evpdnng kot oty Avatolikn Mecdyeto
0dhacoa. [daitepn éppoaon divetar oty ¥pNom oPOUNTIKOV KOPOTIKOV Kol ATLOCPULPIKOV LOVTEA®Y
v TV a&lOmoT TPOGOUoimon TOV TOTIKOV KAIHOTOG, Kabmg kot 6Tn ¥pNon VEOV HoOnUOTIK®OV-
GTOTIOTIKMV TEYVIKMV Y10 TNV TOTIKY TPOCUPUOYT TOV OTOTEAECUATMV KOl TNV EKTIUNGCT TNG YOPIKNG
KOLL YPOVIKNG KOTOVOUNG TOV EVEPYELKOD SUVALLKOV.

Ag€erg Krerdra Kopatikn evépyeta, Hoviéda, OTATIOTIKES TEXVIKEG peTemeepyaciog dedopévav
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Evaluation of potential evapotranspiration in central
Macedonia by EmPEst

S. Gebhardt (1)*, K. Radoglou (2), G. Chalivopoulos (2) & A. Matzarakis (1)

(1)*Meteorological Institute, Albert-Ludwigs-University Freiburg, Werthmannstr. 10, D-79085
Freiburg, Germany, andreas.matzarakis@meteo.uni-freiburg.de
(2) Forest Research Institute, NAGREF, Vassilika 57006, Thessaloniki, Greece

Abstract Due to geographical conditions the region of central Macedonia, Greece can be subdivided in
different climate regions from semi-arid in the south to humid and sub-humid conditions in the north
and in the mountainous areas of the west. This leads inevitably to a differentiation in evapotran-
spiration with effects on hydrological, meteorological and plant physical terms. Therefore the
determination of reference potential evapotranspiration (PETref) as a component of many geo
scientifically relevant questions is of importance. The ASCE (American Society of Civil Engineers)-
Penman-Monteith approach provides a facility for the estimation of PETref using meteorological input
parameters. However, the equation needs a lot of different input parameters. Hence this work compares
13 different alternative equations using fewer input parameters of 4 meteorological stations in Central
Macedonia.

Six statistical goodness-of fit measures including mean absolute error (MAE), mean square error
(MSE), relative mean absolute error (MRAE), relative mean square error (MRSE), mean bias error
(MBE) and the root square mean error (RMSE) where used. Additionally a Welch t-test was applied to
test significance of the results. The calculation of the thirteen different approaches of
evapotranspiration have been performed by the EmPEST software.

Keywords central Macedonia, potencial evapotranspiration, EmPEST

Extipnon ¢ ovvnTikig €£0THIG0010TVOTNS OTNV KEVTPIKI)
Moxkegoovia pe 1o EmPEst

S. Gebhardt (1)*, K. Paddyrov (2), I'. Xarvfomovirog (2) & A. Matzarakis (1)

(1)*Meteorological Institute, Albert-Ludwigs-University Freiburg, Werthmannstr. 10, D-79085
Freiburg, Germany, andreas.matzarakis@meteo.uni-freiburg.de
(2) Topvua Aooikav Epeovav, EOYATE, Booilika, 57006, Osooaloviky

Mepuinyn H pedém kon n yvodon g dvvnrikng eéatpicodianvong (PETref) kot n dtapopomnoinon g
glvor onpavtiKng Yoo ToAAES QOPUOYES 0TV KAOTOAOYiO, TNV VIPOAOYin Kot YeEVIKE Yo Ta puTd. H
ASCE (American Society of Civil Engineers) divel tnv duvatdtta yo v extipnon pe fdaon mmv
e&ioworn Penman-Monteith kot ™ ypron petewporoyik®mv mapapétpwv. Qotdco, N e&icwon omortel
TOMES Kot S0pOopeTIkég TapaUETpoug €16000v. Q¢ ek ToOTOVL, M peAéTn avth ovykpiver 13
SLPOPETIKEG  EVOALOKTIKEG €EIODGEIG YPNOILOTOIOVTAS AYOTEPEG TAPAUETPOVS €10O60V omod 4
UETEDPOAOYLKOVG 6Tabp0Vg oty Kevipkr) Makedovia.

"E& otatiotikég mopapeTpot: To péco amdivto opdipe (MAE), 1o péco tetpaymvikd ceaipa (MSE),
10 oYeTIKO péco amodivto ocpdipo (MRAE), 1o oyetkd péco tetpaywvikd opdipa (MRSE), 1o péco
AGBog mpokoatdAnyng (MBE) ka1 1 tetpayoviky pio tov péocov (RMSE) ypnowomorovvrar. O
vToAoyIopOG pe Phom TG dekatpeils SpopeTikég mpooeyyioels tng eoTpicodamvong  £xouvv
vrohoyiotel pe to Aoyicpukd EmPEST.

Aggerg Kherdrd kevipikn Makedovia, duvntikn egatpicodionvory, EmPEST
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Summer total cloud cover weekly variability over Europe:
sign of the aerosol indirect effect?

A.K. Georgoulias (1)*, K.A. Kourtidis (1), G. Alexandri (2) & A. Sanchez-Lorenzo (3)

(1)*Laboratory of Atmospheric Pollution and Pollution Control Engineering of Atmospheric
Pollutants, Department of Environmental Engineering, Democritus University of Thrace, Xanthi,
67100, Greece, argeor@env.duth.gr

(2) Laboratory of Atmospheric physics, Aristotle University of Thessaloniki, Thessaloniki, Greece

(3) Institute for Atmospheric and Climate Science, ETH Ziirich, Ziirich, Switzerland

Abstract In this work, the weekly variability of the total cloud cover (TCC) and aerosol optical depth
(AODssy) over Europe is investigated using summer satellite observations from TERRA MODIS
(2/2000-2/2009) and AQUA MODIS (7/2002-12/2008). The TCC weekly cycle patterns are rather
noisy compared to the corresponding AODss, weekly patterns. For the generalization of our results,
spatial averages were used to investigate the weekly variability and the statistical significance of the
weekly cycle over six selected regions. A positive (higher values during midweek) weekly cycle in
both TCC and AOD appears over Central Europe, while a strong negative (higher values during
weekend) weekly plume appears over the Iberian Peninsula and the North-eastern Europe. A very good
agreement of the TCC and AODss, weekly variability appears over Central, South-Western and
Northeastern Europe and a moderate agreement over Central Mediterranean. Possible scenarios that
could explain the common weekly variability of aerosols and cloud cover through the aerosol indirect
effects are discussed here. An effort to verify our results and the proposed aerosol-cloud interaction
scenarios, with the use of independent satellite TCC data from the ISCCP and ground-based
precipitation data from the ECA&D project, is presented.

Keywords Weekly cycle, Total cloud cover, Aerosols, Precipitation, indirect effects, MODIS

Efdopadraio oroxvpaven tng 0epiviig vepokdioyng otnyv
Evpann: "Evoeitn éppeonc eniopaons 1@V aEPOLVNATOV;

A K. TI'eopyovirog (1)*, K.A. Kovptiong (1), I'. Are€avopn (2) & A. Sanchez-Lorenzo (3)

(1)*Epyoctipio Atuoopaipixng Pomovons kor Avuppomovuikns Teyvoloyiag, Tunua Mnyovikdv
Iepifaliovrog,, Anuokpiteio Havemotiuio Opokng, Zavly, 67100, EALdg, argeor@env.duth.gr

(2) Epyactipio Qvaiic e Atuoopoipas, Apiototédeio Havemotiuio Osooalovikng, Osooalovikn

(3) Institute for Atmospheric and Climate Science, ETH Ziirich, 8092, Ziirich, Switzerland

Mepiknyn Xe autiv Vv epyacio peretdtor n efdopadiaio StoukvHOVeN TG VEQOKAALYNG Kol TOV
ontiko¥ Babovg TV owpodpevev copotdiov (AODss) katd tnv Ogpwvi mepiodo oty Evponn pe
xpnomn dedopévev amd to dopveopikd dpyave. TERRA MODIS (2/2000-2/2009) kot AQUA MODIS
(7/2002-12/2008). Ta ywpikd potifo tov gfdopadiaiov KOKAOV TG vEPoKAAvYNG ep@ovifovtot apKeTa
“OopuPddn” oe oyéon pe To. ovTioTory e Tov ontikoV Bdbovg TV awpovpevoy copatdiov. Ta v
YEVIKELON TMV OMOTEAECUATMOV LOGC, YOPIKES UEGES TIUEG YpMOLOTOMONKAY Yoo TV UEAETN TNg
gfdopadiaiog SloKOUOVENG KOl TNG OTATIGTIKAG TNG ONUOvVTIKOTNTAG 08 €61 emAeypéves TEPLOYES.
Tapatnpeiton Betikog efdopadiaioc kOkAog ko ota d00 peyEdn(vynidtepeg Tyég pecofdopada) otnv
Kevtpikn Evponn kot woyvpds apvntikds (vymiotepeg tipég 1o capfatoxdpioko) oty Ipnpuy
Xepoodvnoo ko v Bopeloavatoikny Evpomn. TToAd koA cvugovia mopoatnpeitor petald tov
efdopodioimv KOKA@V NG VEQOKAALYNG KOl TMV ®POVUEVOV COUATWImV Tave and v Kevipum,
Notwodvtikn kor Bopeloavaroiikn Evpomn kot Aydtepo koA mave and v Kevipikny Meodyeto.
IIpoteivovtar €3 mbavé cevapla mov e€nyodv Tov kowd eldopadiaio KOKAO TG veQokGALYNG Kol
TOV OLOPOVUEVOV COUATIIMV HECEH TOV AEYOLEVOV “EUUECOV EMOPACE®V’ TOV O®POVUEVOV
copotdiov. Mio mpocrddeia va emPefotdoovpE To ATOTEAEGUATO LOG KOL TO TPOTEWVOUEVO, GEVAPLOL
yiveton pe ™ ypfon aveEaptntov Sopueopik®dv dedopévmv vepokdivyng and to ISCCP kot eniysiwv
napatpnoemv Ppoydntwong omd 1o podypappo ECA&D.

AéEerg Khedra EBdopadiaiog koxhog, NepokdAvyr, Atwpovpeve copotidw, Bpoydrtmen, MODIS
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Factors controlling the variability of photolysis rates of NO2 and
O1D in the complex environment of the Eastern Mediterranean

E. Gerasopoulos (1)*, N. Mihalopoulos (2), S. Kazadzis (1), M. Vrekoussis (3), E.
Liakakou (1), G. Kouvarakis (2) & N. Kouremeti (2)

(1) *Institute for Environmental Research and Sustainable Development, National Observatory of
Athens, Athens, 15127, Greece, egera@meteo.noa.gr

(2) Chemistry Dept, University of Crete, Heraklion, Greece

(3) Center for Atmospheric Physics and Climatology, Academy of Athens, Athens, Greece

Abstract Time series of photolysis rates of ozone (JO'D) and nitrogen dioxide (JNO,), for the period
2002-20006, at the remote coastal Finokalia station on Crete Island (25°60'E, 35°24'N), were used in
order to investigate the factors that control their levels and their temporal characteristics as well as to
evaluate possible trends and their interannual variability. Among the controlling parameters have been
chosen the solar zenith angle, clouds, columnar ozone (for JO'D) and aerosols of anthropogenic and
natural origin. JO'D is reduced by 4.2 10® s per Total Ozone Unit (DU) at sza 60° for aerosol free
conditions. Further, aerosols, depending on their composition and scattering-absorption properties, can
increase or decrease the actinic flux and thus both photolysis rates. Radiation scattering increases
actinic flux and consequently photolysis rates, whereas absorption decreases both values. Depending on
sun’s elevation, an increase of 1 AOD unit can lead to a significant decrease in Js, up to 70%. Dust is
finally calculated to cause 1.5 times greater decline in JNO, due to absorption than other common types
of aerosols over Crete (E. Mediterranean).

Keywords Photolysis rates, optical depth, total ozone, absorption, dust

Hapayovreg mov kaBopilovv ™ perapfinrotnro TV pvOp@OV
9oTé6rveng Tov NO, kar Tov O'D 610 Waitepo meptpairov TG
Avartoiknic Meosoygiov

E. I'spacémoviog (1)*, N. Migarémovrog (2), X. Kalavting (1), M. Bpekovong (3), E.
Awxkaxov (1), I'. Kovfapdxng (2) & N. Kovpepétn (2)

(1) *lvauitotro Epevovav ITlepifaliovios kou Biwowuns Avamrolng, E6viko Aotepookomeio AOnvav,
Abnva, 15127, EJAddo, egera@meteo.noa.gr

(2) Tunua Xnueiag, Havemotiuio Kpntng, Hpdaxlero, EAAddo

(3) Kévipo Epevvav Pvoikic te Atudopaipog kot Klpotoloyiog, Axoonuio AOyvav, A0nva, ElLado.

Mepiknyn Xty mopodoo epyacice ypNOLUOTOMONKAY Ol HETPNOES TV pLuOU®V ®TOALGNG TOL
6Covtoc (JO'D) kar tov dtoéediov tov aldrov (INO,) otov mopadardcsto 6tabud vroPadpov
"Owokod" oty Kpnm (25°60'E, 35°24'N), mpoxeipévov va digpeuvnBodv ol Topayovieg Tov
kabopilovv 1600 T eminedd TOVG OGO Kot TNV UETOPANTOTNTA TOLG HE TO YPOVO, KOOBDS KOl vo.
avalnmBolv pakpoypovieg taoeic. H diepgvuvnon €ywve cuvaprtioet g Ceviblog yoviag Tov niiov, Kot
01 KVPIOTEPOL TTOPEYOVTES TV TaL VEQY, 1 OAKT) GTHAN TOV 6LovTog (Y1 To JO'D) kat 0 omtikd méyxog
TOV GOROTIOIOV Slukekplévo og avOpomoyevong Kot @UOIKNAG mpoéhevons. To amotedécpoto
Kotédetsay peioon tov JO'D katd 4.2 10°% s avé povada okikod 6lovtog (DU) oe Levibia yovio 60°,
amovcio copatdiov. Emmiéov, ta copatidw, pe Baon Tn ¥nuKn Toug 6OGTICT KOl TOV GKESUGTIKO
TOVG 1] OTOPPOPNTIKO TOVG YOPOUKTHPO, OLEOLELOVOLV TNV OKTWVIKN PO KOl O GLYKEKPLUEVO M
okédaon g aktvoPforiog Tpokakel avEnom TG OKTIVIKNAG PONG Kot AP, TV pLOUOV OTOAVGNG, EVD
N amoppdenon Tpokarel peimon. AvEnon Tov orTIKoD TAYOVE TV aePOAVUATOVY KaTd pio povada Exel
o0V OTOTEAECUO ONUAVTIKY Helmon TV Js, péxpt kot og T0600to 70%, avdAioya Le To DYog Tov nAiov.
Ta copatidio okoVNG, AOY® TG 1IGXVPNG ATOPPOPNTIKOTNTAS TOVG, TPOoKOAoVV 1.5 @opd peyadivtepn
peiwon oto INO,, yio v meptoyn HEAETNG.

AgEerg Krerdrd PuOuog pwtdivong ontikd méyog, otnAn 06Lovioc, anoppdenon, oKovn

48



Vertical separation of aerosol types using of CALIPSO level-2
products

E. Giannakaki (1)*, D. Balis (1) & V. Amiridis (2)

(1)*Laboratory of Atmospheric Physics, Aristotle University of Thessaloniki, Greece, egian@auth.gr
(2) Institute for Space Applications and Remote Sensing, National Observatory of Athens, Greece

Abstract A first attempt is made to vertically separate profiles of optical parameters due to different
aerosol types over different EARLINET stations. The method applied makes use of particle backscatter
profiles at 532 nm and vertically resolved linear particle depolarization ratio measurements at the same
wavelength. Values of particle depolarization ratio of ‘pure’ aerosol types (Saharan dust, biomass
burning aerosols, anthropogenic aerosols, volcanic ash aerosols) were taken from literature. Cases of
CALIPSO space-borne lidar system were selected on the basis of different mixing state of the
atmosphere over EARLINET stations. To identify the origin of air-masses four-day air mass back
trajectories were computed using HYbrid Single-Particle Langrangian Integrated Trajectory (HYSPLIT)
model, for different arrival heights, for the location and time under study was used. Also, the Dust
REgional Atmospheric Modeling (DREAM) model was used to identify cases where dust from Saharan
region was affecting the place under study. Difficulties of this methodology are also discussed in terms
of a complex case study.

Keywords acrosol types, depolarization ratio, CALIPSO, EARLINET

IIpocoropiopog TS KOTAKOPLPNS GLUVELGPOPAES TOV TUTTOV TOV
JLOPOVUEVMV GOUUTIOIMV IE T1] PG TOV OEOOUEVEOV
CALIPSO gmmédov 2

E. INavvaxkéaxn (1)*, A. Mraiig (1) & B. Apopiong (2)

(1)*Epyactipio voikng e Atudopaipog, Apiototédeio Hovemorijuio Ocooolovikng, ElLdda,
egian@auth.gr
(2) Ivotirobro Awactnuiradv Epopupoyav kor Thiemoromnons, EQviko Aotepoorkoreio AOnvav, EALdda.

Mepilnqyn Avtikeipevo ovtg ¢ epyaciag gival 1 EKTIUNOT TG GLUVEIGQOPES TOV d0POP®Y TOTWV
OLOPOVUEVOY GOUOTISIOV OTNV KATAKOPLEN KOTOVOUN TOV GULVIEAESTOV omicHookédacng omod
petproetg tov diktvov EARLINET. H pébodoc kdver yprion tov cuvieheotn omtchookédaong oto 532
nm kafdG KoL TG KATOKOPLONG KOTOVOUNG TOV SEIKTN OmOTOAMGNG T®V GOUOTISIOV 6TO 1010 PUNKog
Kopatoc. O delktng amondlwong tov ‘Kabapdv’ THTOV ®POVUEVOV COUATIOIOV (6KOVN amd Zoydpa,
kavon Popdlag, avBpomoyevy copatidw, NEAoTEoK) okovn) Anebnoav and v Pifioypapia.
Enéybnoav moapadetypata piEng Swpdpomv tomov copatidiov omd to S0pueopikd cOCTNH
CALIPSO pe tavtoypovn mapatipnon and exiyeiovg otadpodc tov EARLINET. I to tpocsdiopiopnd
™G YIS TOV awpodpevev copotdiov ypnowonomdnke to poviého HYSPLIT [HYbrid Single-
Particle Langrangian Integrated Trajectory] kaBd¢ kot 10 mpoyvwotikd poviého DREAM ya mbavy
LETOQOPE clwpoluevoy copatidiov ard v épnuo Zoxdpa. Emiong oyxoiidlovtor dvckolieg otnv
epapuoyn ™G HeBOSOL YPNOLUOTOIDVTOG Vo, TOADTAOKO, amd mAEvPas ovauéng copotidiov,
TOPASELY O, LEAETNG.

AéEerg Khedrd tomot aiwpovpevov copatidiov, Adyog arordimnong, CALIPSO, EARLINET
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Impacts of climate change over the Eastern Mediterranean and
Middle East region using the Hadley Centre PRECIS Regional
Climate Model

C. Giannakopoulos (1)*, E. Kostopoulou (2), M. Hatzaki (1), A. Karali (1), P.
Hadjinicolaou (3), J. Lelieveld (3) & M.A. Lange (3)

(1) *Institute for Environmental Research and Sustainable Development, National Observatory of
Athens, Athens, Greece, cgiannak@meteo.noa.gr

(2) University of the Aegean, Department of Geography, Mytilene 81100, Greece

(3) Energy, Environment and Water Research Center, The Cyprus Institute, Nicosia, Cyprus

Abstract This study uses daily climate projections based on the Hadley Centre PRECIS regional
climate model (RCM) to assess climate change impacts in the Eastern Mediterranean and Middle East.
The study area is a vulnerable region regarding global warming and future extreme climate events. The
PRECIS RCM uses boundary and initial conditions from the HadCM3QO global climate model,
employing the IPCC SRES A1B emission scenario. The control run represents the base period 1961-
1990 and is used here as reference for comparison with future projections. Three future periods are
studied, 2010-2039, 2040-2069 and 2070-2099. Using daily PRECIS output, we examine climatic
changes in both mean and extremes with the aim to identify regions in the study area that are likely to
undergo significant changes in impact sectors, such as population discomfort, energy demand,
agriculture, forest fire risk and tourism. More specifically, vulnerable regions per sector of interest are
identified, using appropriately constructed indices and impact models. Since climate change projections
are associated with large uncertainty, we estimate confidence ranges for the projected changes in the
sectors of interest using bootstrapping.

Keywords climate change; Eastern Mediterranean and Middle East region; impact sectors

Emmtooels ™G KMpOTIKG 0oroyng oTtnv  aEPoYN] TS
avatoMkng Meooyeiov kor Méong Avatoig pne tn ypron Tov
Hadley Centre weproyikov kiipatikov povréiov PRECIS

X. Thwvvekomoviog (1)*, E. Kootomovrov (2), M. Xatlakn (1), A. Kapain (1), II.
Xatlnvikordov (3), J. Lelieveld (3) & M.A. Lange (3)

(1)* Ivotitovro Epevvav Illepifaliovios ko Bioowuns Avarroéng, EOviko Aotepookormeio Abnvav,
AOnva, EAAdda, cgiannak@meteo.noa.gr

(2) Hoavemotiuio Aryaiov, Tunuo 'ewypapios, Motiiyvy 81100, EALddo.

(3) Energy, Environment and Water Research Center, The Cyprus Institute, Nicosia, Cyprus

Tepiknyn Xty epyacio oy, ¥PNOHOTOOVVTOL KAWWOTIKEG TPOPOAEG TOV TEPLOYIKOD KALLOTIKOD
povtédov (RCM) PRECIS tov Hadley Centre ywo tnv omotipuno” TOV EMMTOCED®V TG KAUOTIKNG
oAlayng otnv Avatolkn Meooyeio kat ™ Méon AvotoAr], meployés mov Bempovvial EVAAMTEG 6TV
ToykOGHo, Oéppavor kol T aKpoio. KAMPATiKG yeyovota oto péAlov. To poviého PRECIS
YPNOWOTOLEL OPLOKES Kol OPYIKEG GLVONKEG omd TOo maykdowo KApatikd poviédo HadCM3QO,
epapuolovtag to IPCC SRES AIB ocevipo ekmopuncdv. H meplodog eréyyov 1961-1990
YPNOOTOLEITAL GOV OVOPOPE YL TN GVYKPIOT UE TIG TPELG UEAAOVTIKEG TEPLOSOVG TTOV HEAETMVTOL,
2010-2039, 2040-2069 kot 2070-2099. Me ta muepnowo dedopéva tov PRECIS, efetdlovior ot
UEANOVTIKEG UETAPOAEC TOGO NG UECTG KATAGTOONG OG0 KOl TOV OKPoimVv YEYovOT®mv He GTOYO Vo
TPOGOOPIGTOVV 01 TEPLOYES eKElvec MOV givar TOAVO VoL VTOGTOVV CNUAVTIKEG OAANYEC GE TOUElg
evOl0pEPOVTOG OmmG Gveor mAnBuopov, {non evépyelag, yempyio, Kivouvog S0GIKMOV TUPKAYLDV,
TOVPIGUOG. ZVYKEKPLUEVE, Ol EVAAMTES TEPLOYES VA TOUEN TPOGOIOPILOVTOL [LE KOTACKEVT SEIKTMOV KoL
pe povtédo emmtdoemv. Kabog n khpatikr] adioyn oxetileton pe peydies afefardotntes, eKTipdvton
T0. OpLOL EUTLGTOGHVIG TV LEAAOVTIIK®V TPOPOADY GTOVG TOUEIG EVOLAPEPOVTOG.

AgEaic Khedrd KMpoTikn oAAayn, Avatoliky Meooyetog kot Méon Avatolr], TOLElg ETMTOcE®V
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Delineation of convective and stratiform rainy clouds based
on their spectral and textural features on Meteosat data

A. Giannakos* & H. Feidas

Department of Meteorology—Climatology, School of Geology, Aristotle University of Thessaloniki,
Thessaloniki, 54124, Greece, agiannas@geo.auth.gr

Abstract In the present study two schemes were developed for the delineation of convective and
stratiform precipitation clouds based on the high spectral resolution of the Meteosat Second Generation
(MSG). Two different classification methods were proposed that use spectral cloud parameters along
with textural cloud parameters. The first model is an empirical algorithm based on the estimation of the
probability of convective rainfall (PCR) on a pixel basis for the satellite infrared dataset and the second
is a statistical approach (Artificial Neural Network, ANN) that developed a technique for
convective\stratiform rain classification that is based on the correlation between spectral and textural
parameters and convective and stratiform classes of surface rainfall. Both schemes were trained using
spatially and temporally matched gauge data from 88 stations in Greece for 20 rainy days, covering a
period from September 2008 to February 2009. The two convective/stratiform rain classification
schemes were verified against an independent sample of rain gauge data for four daily precipitation
events. The verification results showed that the introduction of texture parameters in both algorithms
has improved the convective/stratiform rain discrimination compared to the use of spectral information
alone.

Keywords convective rain, stratiform rain, textural parameters, spectral parameters, Meteosat, SEVIRI

AWIKPLGT] TOV COPEITOROPPMOV KUl GTPUTOROPPOV VEQOV UE
Baon mapapETPOVS PUOUATIKES KOL VPN TOV OEOOUEVEMV TOV
Meteosat

A. Thovvokoc* & X. Deidag

Touéag Metewpoloyiag - Khuaroloyiag, Tunjua I'ewloyiog, Apiorotéleio Iavemoriuio Ococolovikyg,
Ocaoolovikn, 54124, EAMdda, agiannas@geo.auth.gr

Mepiinyn Xy topodoa epyacio avartdydnkav dvo peBodoroyieg S1GKPIONG TOV GTPATOLOPPOV KOl
COPETOLOPPOV BPOoY0POpOV VEQ®V TTOL BocilovTal GTHV VYNAN PAGUATIKY SLOKPLTIKY KAVOTNTA TOV
dopvpopov Meteosat Second Generation (MSG-SEVIRI). Avo dwapopetikoi pébodor ta&vounong
TPOTAONKAV TOV YPNOLULOTOOVV PUGHATIKEG TOPUUETPOVS KOl TOPUUETPOVS VONG TOV KOPLPDV TOV
vepwv. To mpmto poviého egivar évog epmelpikds aiyopibpog mov Paciletor oty ekTipnomn g
TOAVOTNTOS COPETOUOPPNG PPOYOTTMONG VO EIKOVOCTOLEIO Yol T dopLEOPKd dedopéva GTo
VEépLOpo Kot To devTEPO givar 0 odydpBpog Twv Nevpovikdv Awktoov tov Baciletol otn cueyétion
TOV QOCHOTIKOV TOPAUETPOV KOU TOPAUETPOV VENG KOl TN GTIPATOHOPPY] KOl COPETOLOPON
Bpoxémtwon mov Kotaypdenke omd emiyeiovg otafuodc. Kar or 600 alydpifpol ekmoidevtnkoy
YPNOUOTOLDVTOS YWPIKA KoL YPOVIKE cuoyeTIGHEVE, dedopéva. and 88 otabuovg otnv EXLGda ya 20
NUEPES TTOL KoTaypaeNnKe PpoydmTon, Tov KaADTTOUY T XPpovikn mepiodo omd to Xemtéufpio 2008
péxpt to dePpovdpio 2009. Ot dvo akydpiBpol ta&vounong a&orloyndnkav pe aveEaptnro deiypa
dedopévav BpoyOmTOONG TEGGAPOV MUEPDOV LE £VTOVN COpeltopoper dpactnpiotnte. Me Bdon v
a&oddynon tev adyopifuwmv, n ElGaymYN TOV TOPOUETPOV VONG TNG KOPLPNG TOV VEPOV KOl GTOVG
dvo akyopidpovg Bertionce onuavtikd TV IKOVOTNTO S1AKPLONG TNG GTPATOLOPPNG KOl COPELTOLOPPTS
Bpoyxdmtwong otig vépubpeg eikoveg Tov MSG oe GUYKpLoM HE TN PO UOVO TOV QACHATIKOV
TOPOUETPOV.

Aégerg Kredrd otpatdpopen - copertopopen Ppoyomtmon, TOPAUETPOl (POCUOTIKEG Kol VENG,
Meteosat, SEVIRI
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Development of a modelling system for urban heat islands:
An application to Athens and Thessaloniki, Greece

T.M. Giannaros (1)*, D. Melas (1), I. Keramitsoglou (2) & 1. Daglis (2)

(1)*Laboratory of Atmospheric Physics, Aristotle University of Thessaloniki, Thessaloniki, 54124,
Greece, thgian@auth.gr

(2) Institute for Space Applications and Remote Sensing, National Observatory of Athens, Athens,
Greece

Abstract The urban heat island (UHI) is one of the most well known forms of localized, inadvertent
anthropogenic climate modification. The study of urban climate problems, such as the UHI, is possible
through the implementation of numerical models. In this context, numerical weather prediction models
are thought to be a significant supporting tool with a wide area of successful applications for studying
the UHI effect. The current paper aims to present the development of a numerical modeling system that
could be used for forecasting the UHI and its impacts on human thermal comfort. The modeling system
is based on the meso-scale meteorological Weather Research and Forecasting (WRF) model. Major
innovations include the incorporation of high resolution land use data, the use of satellite data for
defining land surface parameters, and the development of a downscaling mask for increasing the spatial
resolution. The modeling system was evaluated against ground-based data during selected dates in
summer 2010 for the cities of Athens and Thessaloniki. The estimated average bias of the model in
terms of air temperature simulation was found to approximate 1 °C.

Keywords urban heat island, modelling, WRF, Athens, Thessaloniki

AvanTogn €vOg CVGTINATOS TPOGOUOIMGTS UGTIKAOV
Ocpuik@v vnoidomv: Eeappoyn otnv AGnva kou
Ococalrovikn, EALGOQ

0O.M. INévvapog (1)*, A. Merdg (1), I. Kepapmrtodyrov (2) & 1. Aayking

(1) *Epyactipio Dvoikic e Atudopoipag, Apiototéieio Hovemoriuio Ocooalovikng, Ocooaloviky,
54124, EAdéda, thgian@auth.gr

(2) Ivetirodro Aoatnuirav Epopuoyov ko Thiemoromong, EOviko Aotepookoneio AOnvav, Adnva,
EMdédo

Mepiinyn H aotikn Oeppikn vnoida (AON) amotelel pio and TIG TO YVOOTEG LOPPES 0vVOpmTOYEVODG
TPOmMOTOINoNG TOL KApaTog og Tomiky KAipakae. H pedétn tov mpofAnudtov tov actikod KAILaTog,
ocvumeprapfavopévov e AGN, givar duvotn péca amd TV €QAPUOYN OPOUNTIKOV HOVTEA®VY. YTO
0VTO TO TPIGHA, TO LOVTEAN APLOUNTIKNAG TPOYVOOTS TOV KOpoD BempohvTol GNUAVTIKG VTOGTNPIKTIKE
gpyodeio pe VPV PAGLO ETTVYOV EPAPULOYDV Yiot TNV HEAETN TOL Poavopévov s AGN. H moapodoa
gpyacioa. mapovotdler v avamtuén evog cuoTNPOTOg aplunTikig mpocopoioong to omoio Oa
UTOPOVGE VO EQOPUOGTEL Yoo TV TPOYVwon g AON Kol TV ETMTOCED®V TG GTNV avlpdmTivn
Oeppikn dveon. To cvotua mpocopoimong Paciletar 6To PETEMPOAOYIKO MOVTEAD HEOMG KAILOKOG
Weather Research and Forecasting (WRF). Ot onpovtikOtepec KovOTOUIEG TOL E€QOPUOGTNKOV
nepAapPavouy v evooudtmon Jdedopéveov ypNiong Yng LYNANG avdAvong, Tn xproiuonoinomn
S0pLEOPIK®V SESOUEVOV Y10, TOV KOBOPIOUO TOV TILOV TOV WO0THTOV ETPAVEING, KOL TNV AVATTUEN
evog @iktpov vrofifacpod Yo v avénon g xopwikng ovdivonc. To cvotnpe mpocouoiwong
a&oloynbnke ypnowonowdvtag eniyelo dedopéva katd TN OSldpKElD EMAEYUEVOV THEPOV TOV
KkaAokopov tov 2010, yio tig mwohelg g Adfvog ko g Oeccarovikng. To péco oeaipa Tov
HOVTEAOL G€ OTL apopd. 6TV Tpdyvaon g Bepprokpaciog Bpidnke vo npoceyyilel toug =1 °C.

AéEerg Krewdra aotikn Oeppukn vnoida, tpocopoionotn, WRF, ABiva, @scoolovikn
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Extreme spatial and temporal variability of surface air
temperature over Europe during 1950-2010

A. Gkikas, E. Mastrapostoli, F. Stamatoukou & N. Hatzianastassiou*

Laboratory of Meteorology, Department of Physics, University of loannina, 45110 loannina, Greece,
nhatzian@cc.uoi.gr

Abstract The extreme spatial and temporal variability of surface air temperature has been studied
across Europe over the 61-year period 1950-2010. Data of maximum and minimum temperature, T,y
and Ty, taken from the European Climate Assessment & Dataset (ECA&D), were used to investigate
their extreme spatial variability, through parameters, AT;=[max(T;)-min(T;)] and STDV(T,), where
i=max,min, as well as the inter-annual variability of Ty., Tmin, and daily temperature range,
DTR=T ux-Tmin- Both gridded (0.5°x0.5%) and 272 uniformly distributed station measurements data
have been analyzed. Our results indicate that there is a significant spatial variability of daily maximum
and minimum temperatures over Europe, since the computed values of AT,ux min range from about 17°
to 58°, whereas the values of STD V(T nax min) range from about 3.0° to 11.5°, depending on the year and
season. It is found that the extreme spatial variability of maximum temperatures over Europe has
decreased from 1950 to 2010, as indicated by computed values A(AT,x)=-0.006°/60 years and
A[STDV(T1a)]=-0.02°/60 years. Similarly, the extreme spatial variability of minimum temperatures
over Europe has decreased as well from 1950 to 2010, as indicated by computed values A(ATyin)=-
0.014°/60 years and A[STDV(T.n)]=-0.006°/60 years. The seasonal analysis reveals contrasting
tendencies of A(AT.x) and A(AT,), With decreasing trends in winter and spring against increasing
trends in summer and autumn. Nevertheless, our tests indicate that the obtained results are strongly
dependent on the spatial extent of the selected studied region, suggesting thus an important local nature
of the phenomenon.

Keywords maximum temperature, minimum temperature, extreme spatial variability

AKpoieg YOPIKES Ko YPOvIKES neTUfoArES TG Oepprokpaciog
nave aro v Evponn katd ™ nepiooo 1950-2010

A. I'kikag, E. Mootpamoostoin, @. Xtapatovkov & N. Xatinavactaciov*

Epyoactipio Metewpoloyiog, Tunqua ®Pvoikng, Iovemoriuio loovvivwv, 45110 Iwavviva, EAldda,
nhatzian@cc.uoi.gr

Mepiinqyn v mapovco epyacio HEAETOVTAL Ol OKPAiEg YMPIKES, KAOMS Kot Ol XPOVIKEG HETUBOAES
g Beppoxpaciog maveo and v Evponn katd v mepiodo 61 gtov 1950-2010. Xpnopomolodvron
dedopéva péyotng Ko gldyotg nuepnotag Oeppoxpaciog aépa empaveiog, T and T, amd ™
Bdon dedopévov European Climate Assessment & Dataset (ECA&D) ko opiletorl kot peretdror n
axpaio yopw petaforn tovg péco tov mapapétpev AT=[max(T;)-min(T;)] and STDV(T;), 6mov
i=max,min. Meketdtar emiong kot 1 daypovikn UeTAPOAN TOV TWDV Thax, Tmin, KOODOC KOl TOV
nuepniowov  OBeppokpaciokod e0povg, DTR=Tux-Tmin. Tl ™ perémm ypnoylomoovvior 1660
mheypatikd dedopéva (0.5°%0.5°) 6oo kou dedopéva amd petproelg 272 Etabpdv OpotOpopea.
rkatavepnuévav oty Evponn. To amoteléopata vmodeikvoovy v vmapén ONUOVTIKAG XOPIKNG
petafintotnrog tov axpoiov nuepnciov Oeppokpocidv, pe vroAoyiodeices TWES ATmaxmin TOV
wopaivovron peta&d 17° won 58°, kot Tipég STDV (T oy min) KOpovopeveg and 3.0° £mg 11.5°, avéioyo
LE TNV €MOYN Kol TO £T0G. AOMIGTOVETOL, EMIONG, OTL 1| OKPaio YOPIKY HETAPANTOTNTO TOV HEYIGT®V
Oeppokpacidv oy Evpomn ehottodnke amd 10 1950 wg to 2010, 6mwg vmodeikvdovv ot
vroroyoleiceg TYWES A(ATay)=-0.006"/60 £tn ko A[STDV(Ta)]=-0.02°/60 étn. Mo avtiotoym
peimon dameTdveToL ETiong Kot Yo Tig ehdylotes Tég ¢ Oeppokpaciog (A(AT yin)=-0.014°/60 étn
kot A[STDV(Tpin)]=-0.006°/60 étn). H avdlvon oe emoyikd emimedo ovadeikvoel v dmapén
avtifetov Tdoewv, [e TdoElg Lelmong To YElmVa Kal TV avolén Kot Taoels avénong Kupimg to 0£pog,
0AAG Ko To EOWVOTWPO.

AéEerg Khedra péytom kan eddyiotn Oeppokpacio, akpaio yopiky petafAntommra g Oeppokpaciog
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Using synoptic classification to evaluate an operational
weather forecasting system

F. Gofa (1)*, D. Tzeferi (1) & A. Raspanti (2)

(1)* Hellenic National Meteorological Service, Helliniko Athens, 16777, Greece, fgofa@hnms.gr
(2) Italian Meteorological Service, Pratica di Mare, Italy

Abstract Verifying forecast quality over extended periods, i.e. monthly, seasonally or annually, can
provide misleading results since performance is averaged over a wide range of meteorological
conditions. The danger is that differences in forecast quality can be masked or results can be biased,
when the data, even in terms of flow regimes are not homogeneous. In order to understand a model's
ability to correctly forecast severe weather, for instance, it is necessary to carry out weather situation-
dependent verification. A relevant weather classification scheme must therefore be developed and
applied. The aim of the study is to identify weather situation-dependant weaknesses and strengths of
the COSMOGR model that is used operationally at the Hellenic National Meteorological Service
(HNMS). A tailor-made weather classification was constructed focusing mainly on the origin of the air
masses that are responsible for the presence of certain weather regimes in the region and comprises 12
categories. The verification is stratified not only according to the various synoptic classes but also as
geographical and seasonal subsets revealing specificities of the model's performance. The period
between December 2009 and June 2011 was categorized and subsequently the model outputs were
verified, with a particular emphasis on the predicted precipitation, cloudiness and temperature.

Keywords weather classification, verification, numerical forecasting

Yovorrtikn Taivopnon g nEco aSloA0YNo6S TG ETLO06TG
EVOG EMLYELPTOLUKOV GVOTILOTOS TPOYVOGTG

®. I'koga (1)*, A. TCapépn (1) & A. Raspanti (2)

(1) *EOvikn Metewpoloyx; Yanpeaia, EAAnviko AOyva 16777, EXAdda, fgofa@hnms.gr
(2) Irodixyy Metewpoloyikn Yrnpeoio, Pratica di Mare, Italio

Mepitnyn H extiunon g modmtog mpdyvmong evog aplfuntikod HovTELOV Ge Unvioio, ETOYLOKN,
gtnola Paon, pmopel vo SMGEL TAPATAAVNTIKA OTOTEAECUOTH OPOV OTOTEAEL Eval LEGO OPO TAVED GE
éva gvpy edaopa TOTEV Kapov. O kivovvog givar O6tL ot dopopég oty emtvyio TV TpoPfréyenv
UTopovV va eEOUAAVVOOUV 1 TOL ATOTEAEG AT UTOPEL VoL EIVOL LEPOANTITIKE, OTAV Ta SESOUEVE, OKOUN
Kot oo TV Aoy TG OTHOGOULPIKNG POT|G, eV givar opotoyevn. T'a va katavoncovpe v tkovotnTo
TOL HOVTEAOL Vo TPOPAEYEL CMOTA aKpaict KAplkd Gavopeva Yoo mapddetypa, ival amopaitnto va
Se€oybei emainbevon efaptdpevn and Tovg TOTOL Kapov. ‘Eva avtictoyo cvotnupo ta&vopnong
npémel enopévac va avomtuydel kot va epappoctel. O okomdg ¢ nerétng givar vo mpocdiopicet Tig
advvapieg kot to duvatd onpeio Tov poviédov COSMOGR mov ypnoipomoteitan EnLEPNOOKE GTNY
EMY omyv npdyvoon diapdpmv tomov kaipov. Avortdydnke po vrokeevikny tavounen, n omoia
EMKEVIPOVETAL KUPIWG oTnV Tpoérevon TV aepiov poalodv mov givor vrevbuves Yo TNV mopovcio
KOPIK®OV GLGTNUATOV 6TOV EAANVIKO y®dpo Kot omotedeiton and 12 katnyopiec. H emodnfevon eivor
GTPMOUATOTOIMUEVT] OYL LOVO OC TTPOG TIG GUVOTTIKES KOTNYOPIeEG OAAL KOl (G YEOYPAPUCE Kol ETOYLOKEL
VTOGUVOAQ, OVAOEIKVOOVTOAG TIG WOONTEPOTNTEG TG amdd0oNg ToL Hoviélov. To ypovikd Sidotnpo
peta&d Aegkepppiov 2009 kar Iovviov 2011 ypnoiporombnke oty avaALOT KoL TO ATOTEAEGULOTO TOV
HOVTEAOL €MOANBEVTNKAY OTATIOTIKG pe Woitepn €UPacn otV Ppoxontmon, VEP®MON Kot N
Oeppokpacia.

AéEerg Krewdra cuvontikn ta&vounon, erodndevon, aplbuntikny Tpdyveon
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Integrated assessment in the Mediterranean: the CIRCE
case studies

C.M. Goodess (1)*, M.D. Agnew (1), D. Hemming (2), C. Giannakopoulos (3) & the
CIRCE RL11 team

(1) *University of East Anglia, Climatic Research Unit, Norwich, UK, c.m.goodess@uea.ac.uk
(2) Met Office Hadley Centre, Exeter, UK
(3) Inst. for Environ Research and Sustainable Development, National Observatory of Athens, Greece

Abstract As part of the EU FP7 CIRCE project, 11 case-study locations were selected to reflect urban,
rural and coastal environments, to quantify current and future climate change and to assess the potential
consequences to human communities and ecosystems at the regional to local scale. The top-down
indicator based approach was complemented by a bottom-up approach involving local and regional
stakeholders. Stakeholders contributed to the identification and assessment of adaptation strategies and
to policy recommendations. A detailed set of indicator selection criteria was defined and indicators
were classified to climate and atmosphere (including indices of extremes), biogeophysical (marine and
coastal, terrestrial ecosystems and biodiversity, freshwater systems, agriculture and forestry) and social
(human health, economic systems including tourism). Five key messages can be drawn from the case
studies: 1. Natural and human systems in all 11 CIRCE case studies are vulnerable to current climate
variability and change as well as to social dynamics . 2. Climate projections of increases in mean and
extreme high temperature and decreases in mean precipitation are robust, but there is an uncertainty in
the magnitude of change. 3. Projections indicate that all case studies will experience continuing and
increasing vulnerability to climate change in the absence of mitigation or adaptation. 4. Social
dynamics such as population growth are likely to further increase vulnerability. 5. A number of
research needs and gaps have been identified, e.g. related to data and monitoring, and adaptation.

OLoxkinpopévn arotipnon s MecoyYELOV: 0L TEPITTOCELS
perétng tov CIRCE

C.M. Goodess (1)*, M.D. Agnew (1), D. Hemming (2), X. INavvakémoviog (3) & n opada
CIRCE RL11

(1) *University of East Anglia, Climatic Research Unit, Norwich, UK, c.m.goodess@uea.ac.uk
(2) Met Office Hadley Centre, Exeter, UK
(3) Ivotizobro Epevovav Hepifallovrog ko Bicoyuns Avarrvéng, EOviko Aotepockoneio AOnvav

Mepilnyn Zto miaico tov mpoypaupoatoc EU FP7 CIRCE, peletdtor m mocotikomoinon 1Tng
TOPOVGOG KO LEAAOVTIKNG KALOTIKNG OAAOYNG KoL 1] EKTIUNGT TV TOOVAOV GUVETEIDV GTOV AvOp®TO
K0l GTO OIKOGVOTNHa, o€ 11 emAeypéveg TEPLOYEG LEAETNG TTOV AVTOVOKAOVV TO AOTIKO, 0ypOTIKO KoL
napdktio mePPAAlOV og TEpoyK Kor Tomiky KAipaka. O dgiktng g ‘top-down’ mpocéyyiong
ocuvdvdotnke pe v ‘bottom-up’ pebodoroyio eumAEkovIog TOPAYOVTIEG SOUOPPOONG TOALTIKNG TOV
GUVEBOAOY GTOV TPOGSIOPIGHO KO TNV EKTIUNGT] OTPOTNYIKOV Tpocaproync. Opiomkov deikteg e
avOALTIKG Kprtiplo €mAOYNG kot Toavopndnkoy o€ KAPOTIKODG Kol OTHOGQAPIKOVG, [Plo-
YEOQLOIKOVC Kot kKowwvikovg. E&dyOnkav 5 pmvopata-kiewdid: 1. Toa @uowkd kot ovOpdmivo
GLGTNUOTO EIVOL ETPPETN OTNV TOPOVGA KAUATIKY HETAPANTOTNTO Kot oAdayn}, 0AAG Kot 6TIg oAROYEG
KOWOVIKOV YOPOKTNPLOTIKOV, 68 OAES TIG TEPLOYES HeAETNG. 2. Ot KApotikés mpoPréyelg avénong g
péong kot akpaiog Oeppokpaciog kot g peimong g Ppoyontmong etvar adtapgiopimres, aAld n
afefardnTd Tovg givan g 810G TAENS HeyEBovg pe avtiv TG KAMpatikng aAiayns. 3. IpoPAéneton 6Tt
OAeg o1 Tepoyég HeAéng Bo vTooTOOV cuveyn kot av&avopevn evalcOncio TNy KAMUATIKY aAlayn,
OTOVGI0. TOMTIK®V UETPIGHOD | TPOoGopproyns. 4. Ot kowovikég SuVapKES, OmmG 1 avénorn Tov
mAnBvopod eivarl mbavo va avEncovy mepattépm Vv gvoicncio avtn. 5. [Ipocdiopictnray avaykeg
Kot Kevd oty épevva Ommg autd mov oyetiCovtor pe EAAenyrn dedopévav, mapakolovdnong ko
TPOCUPLOYNG TOV GLCTNUATOV.

CIRCE RL11 Team M.D. Agnew, C.M. Goodess (UEA), G. Kay, D. Hemming, M. McCarthy (UKMO), D. Founda, C. Giannakopoulos, M. Hatzaki, E. Kostopoulou, B.
Psiloglou. K. Varotsos (NOA), M. El-Fadel (AUB), H. El-Askary, M. El-Raey, M. El Hattab (CEDARE), M. Bindi, C. Dibari, R. Ferrise (CNR-IBIMET), L. Congedi, P.
Lionello, C. Pino, M. Reale, A. Tanzarella (ULECCE/CMCC), J.M. Griinzweig, D. Kanas (HUJ), T. Oweis, R. Sommer, M. Zoheir Taleb (ICARDA), C. Mésso Aranda, A.
Sanchez-Arcilla, J. Pau Sierra (LIM/UPC), S. Sahabi Abed, M. Senouci (ARCE), M. Nejmeddine Bradai, A. Harzallah, A. Hattour, S. Ben Salem (INSTM)
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Comparisons of air temperature summer conditions between
a mountainous peri-urban forest, an urban park and its
nearby built-up area, in the Greater Athens, Greece

V. Gouma
Forest Research Institute of Athens, NAGREF, Athens, 11528, Greece, gouva@fria.gr

Abstract Air temperature summer conditions have been compared between a) a western slope of Mt.
Hymettus Aesthetic Forest, b) the Syngros Park in Ilissia, Athens and c) the nearby dense built-up area.
The Park is situated at the end part of a high greenbelt that starts from the foothills of western
Hymettus and penetrates into the city of Athens. These comparisons were made for the months June-
July-August of the years 2010 and 2011, considering the prevailing wind conditions. The
micrometeorological measurements have been made at a height of 1,5 - 2m above ground, by a weather
station located at an opening of the high pine forest of Mt. Hymettus and by instruments located at two
sites in the Park. One was in an opening of the pine stands while the other was under the pine canopy.
In addition, data taken from the ‘Ampelokipoi’ urban station of the National Observatory of Athens
there were used. The purpose of the present paper is to contribute by its results to the study of the
differences and interactions between the mountainous peri-urban forest microclimate and the urban one
in the Athens Basin, Greece.

Keywords Air temperature, forest microclimate, urban microclimate, urban park, greenbelt, Hymettus

Yvoykpicelg Oegpivov  OeppopeTpik@v  ocvvOnkov petalo
TEPLUGTIKNG OPELVIG OUOIKIG TEPLOYIG, AOTIKOV GAGOVS KOl
oounuévng mepoys. H mepinmtoon g mpdowvie Aopidag
70V AoONTIKOVY Adoovg Yunttov- Alcovg Xuyypov, Ihciov
KOl TOV APTELOKNTOV

B. I'covpa

Ivenitobto Meooyeiaxawv Aooikwv Owoovatnuarwv & Teyvoloyiog Aaoikav Tpoioviwv, EO.LATE.,
AOnva, 11528, EJLddo, gouva@fria.gr

Tepidnyn XZvykpivovior ot Ogpvég Oeppopetpikég cuvnkeg petad o) pog SLTIKNG TANYLAS TOV
AoOnticod Adoovg Yuntrov, B) tov Alcovg Zvyypov, Ihciov, to omoio amotekel v omdANEn
Aopidag vyNAod TPAcIvoL TOL EEKIVAEL OO TIG VAMPELEG TOL SVTIKOV Y UNTTOD KOl EIGEPYETAL GTNV
TOAN Kot y) TNG KOVIVIG 6 aTO TUKVOSOUNUEVNG aoTIKNG meployns. Ot cuykpicelg yivovon ylo Tovg
uveg Tovvio-IovAlo-Avyovsto tov gtdv 2010 wxor 2011 ko AapPdvetor vEoyn 1 emikpdTnoN
SLOPOPETIKOV  OVEHOUETPIKMOV  KoTaotdoewv. Ol (UKPOUETEWPOAOYIKEG — UETPNCES — TOL
ypnoporombnkay, €xovv Anebel ce vyog 1,5-2m, mGve omd TO £30POC, GTOV OpPeEWO OYKO UE
UETEDMPOAOYLKO GTOOUO TOTOOETNLEVO GE Avorypa Tov LYNAOD TEVKOJAGOVGS Kot 6T0 AAGOC, pe dpyava
7ov Ppiockovtor oe dvo BEcEIC, N L0 GE AVOLYLO TMV DYNADY GLGTASMV TEVKTG KO 1) GAAN KAT® omd
™V Kopootéyn toug. A&omomOnkav emiong, ta dedopéva tov otafuov tov EBvikov Actepookoneion
ABnvov, otoug AumeAdknmove. XKomds TG epyaciog eival va cUUPAAEL e TA AMOTEAEGUOTA TNG OTN
HEAETN TOV S0POPDOV Kol TOV OAANAETIIPACE®V HETAED TOV OPEWVOD TEPLAGTIKOD KOL TOV OGTIKOD
pkokAipotog oto Agkovorédio g AOMvag.

AgEerg Kredra Oeppokpacio aépog, 001K KPOKALLLN, TEPLUGTIKG OACT), AOTIKO GAGOG, Y UNTTOg
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MODIS data for monitoring Redscale (“Aonidiella Aurantii”)
population: the development of a regression model using
temperature measurements from satellite and meteorological
stations

D. Hadjimitsis, A. Agapiou* & A. Papachristodoulou
Cyprus University of Technology, Lemesos, Cyprus, athos.agapiou@cut.ac.cy

Abstract The aim of the "RedScale ID" research program which is funded by the CRPF is to develop
an automated, energy-independent trap for continuous monitoring / identification of the RedScale
population and in addition to record other relevant parameters related to the population. Such kind of
parameter is temperature which is related to day-degrees growth calculation for estimating RedScale
population. For this purpose MODIS satellite image data were used in order to estimate LST and then
to correlate with air temperature. The use of satellite data has many advantages against traditional
techniques such as local meteorological stations places in agricultural areas, since they can provide a
synoptic coverage on a systematic daily basis. From the statistical regression analysis between the
satellite images MYDI11 for the year 2010 with data from 47 meteorological stations in Cyprus, it has
been found that satellite images can accurate estimate air temperature. From the linear regression
model, a high correlation coefficient R* ~ 0.77 was found. By categorising observations acquired at an
altitude of 100-200 m the correlation coefficient was improved up to 0.87. Seasonal regression analysis
will be performed in the near future.

Keywords LST temperatures, satellite data, redscale, day-degrees.

Xpnon oedopévov MODIS v Tnv mapakorovdnon tov
ain0Bvopov g Kokkivng Yopog (“Aonidiella Aurantii”):
avartoén povrélov Tpofreync pe T ypnon Oeppokpociav oo
00pPVPOPOVS KOl HETEMPOAOYIKOVS GTUONOVG

A. Xatlnuitong, A. Ayamiov* & A. Ilanayprotodoviov
Teyvoloyixo avemotipio Kompov, Asueaog, Korpog, athos.agapiou@cut.ac.cy

Mepilnyn Xt6)0c T0L gpevvNTIKOD TTpoypdupatog “RedScale ID”, to onoio ypnporodoteiton omd to
ITIE, eivon 1 avamtuén piog ouTOUOTOTOMUEVTG, EVEPYELOKE aVTOVOUNG TayidaG TapaKoAovdnong g
Koxkivmg Yopog kot VoS aUTOROTOTOMIEVOD GLUGTHLOTOS Y10 GUVEYT KOTOYPOUPY], AVOyvMdPLoT Kot
KATOPETPNON TNG KAODG KOL TOV CYETIKOV TAPAUETP®V TTOL ennpedlovy Tov mAnbucud g, Mia tétota
Boown mopapetpoc givar kol 1 Beppokpacio m omoio givar amopaitnIn Yo TOV LVTOAOYIGUO T®V
nuepofabuidwv mov oyetiCovron pe v avantuén Tov TANBvopod ™G KOKKIVNG ydpog. o to okomd
aTo EYVeE XPNOM d0pLPOPIKAV dedopévav Tomov MODIS yio v e€aymyn g Oeppoxpaciog £36povg
Kot akoAoVBwg Tov cuoyetiopd ™G pe T Beppokpacio aépoa. H yprion tétowwv dedopévov Exel
TOMOTAG TAEOVEKTALOTO £VOVTIL TOV TOPOSOCIOKAV UETEMPOLOYIKMV GTAOUMV 0pOD TOPEXEL Lo
GLVORTIKN KGALVY™ og KaBnpepwv Paor. AmO TN OTATIGTIKY] GLGYETION TOV SOPLEOPIKMV EIKOVEOV
MYDI11 yw v mepiodo 2010 pe dedopéva amd 47 peremporoyikovg otabovg g Konpov gdavnke ot
ot dopupopikéc €wkoOveg eival og Béom va vroAoyicovv tkovomomTkd TN Oeppokpacio aépa. H
YPOULIKY ToAvOpOUNon €3moe éva LYNAO GULVIEAECTH GUGYETIONG R*=> 0,77. Téhog amd v
Katnyoplonoinon tov mopatnpioewv pe Paon to vyouetpo (ava 100 — 200 m) gaiveror 6tL 0
OLVTEAEOTNG GLGYETIONG umopel var Bedtiwbel puéypt kar 0.87%. Emoytaxéc cvoyetioels avapévetor va
yivouv 6to péEAAOV.

AéEerg Khewdra LST Oeppokpacia, dopupopiid dedopéva, KOKKIV ydpa, npepoPaduida.
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Air pollution monitoring based on remote sensing and
simultaneous ground PM 10 and PM2.5 measurements: the
‘WebAir-2 project’

D. Hadjimitsis (1)*, A. Agapiou (1), K. Themistokleous (1), C. Achilleos, A. Nisantzi (1),
C. Panayiotou (2) & S. Kleanthous (3)

(1) *Cyprus University of Technology, Lemesos, Cyprus, d.hadjimitsis@cut.ac.cy
(2) Atlantis Consulting LTD, Nicosia, Cyprus
(3) Department of Labour Inspection, Air Quality Sector, Nicosia, Cyprus

Abstract WebAir-2 EUREKA project aims to expand the basic air quality modelling technology (web-
based client server) developed in E!3266 WebAir project. WebAir-2 will incorporate different
technologies such as satellite remote sensing data and ground PM samples for monitoring air pollution
and in addition 3G mobile phone technology will be used for personalized health related information,
warnings and exposure reports. Emphasis will be given to the development of statistical models for PM
against AOT derived from MODIS data. Due to inadequate spatial-temporal coverage of air pollution
from existing air pollution stations, MODIS products can assist to this task both spatial and temporal.
The statistical AOT model will be cross-validated during satellite overpass based on handheld sun-
photometers and daily CIMEL sun-photometer (NASA/AERONET network) measurements. Moreover
ground LIDAR measurements for vertical distribution of the aerosols will be carried out. Based on
these data, a 3D nested grid Eurelian model CAMx will be used to generate the dynamic boundary
conditions for the Cyprus model domain.

Keywords air pollution monitoring, MODIS AOT, PM measurements, LIDAR, sun-photometers,

IHapakorovOnon TG aéprag pOTAVENS HE TN YP1ION
00PVPOPLKAV OEOOUEVMV KOL TAVTOYPOVOV ETLYELOV HETPGEMV
agpoopnatioiov 10 ko 2.5pm: Ipoypoppo WebAir-2

A. Xatlnmroig (1)*, A. Ayamiov (1), K. Ogmcrokiéong (1), K. Aprriéng (1), A.
Nwavtin (1), X. Havayiotov (2) & X. KiedvOoug (3)

(1) *Teyvoloyko Iavemotiuo Konpoo, Asueads, Konpog, d.hadjimitsis@cut.ac.cy
(2) Atlantis Consulting LTD, Asvkwaia, Kompog
(3) Tunua Embewpnons Epyaciag, Kiadog Ioiotno Aépo, Aevkwaia, Kdmpog

Mepiinqyn To epevvntkd npodypoppo EUREKA, WebAir-2 EUREKA £yt g 610%0 Vo enekTeivel TIg
Baowég teyvoloyieg dloyeiptong g aéplag puTAvVoTg o1 0moieg £xovv avamtuydel omd 0 TPOYpapLLLO
E!3266 WebAir project. To npoypappo WebAir-2 Bo evoopatdcel Sidpopeg Texvoroyies OTOG gival
S0pLEOPIKA dedopéva Kol EMIYEIEG LETPNOELS OEPOCOUATIOIMY Y10 TNV TOPUKOAOVLONGT TG 0éplag
pOTaveng eved mopddinia Ba ypnoyomomBovv kot véeg teyvoroyieg (3G) kvntig thAepoviog ot
omoieg Ba mapéyovv eEATOUIKEVUEVEG TANPOPOPIEG OYETIKO. UE TNV VYEio, TPOEWBOTMOGELS KoL
minpogopieg £kbeonc. ‘Eppacn Ba dobel oty avamtuén evog 6TOTIGTIKOD HOVIEAOL OLEPOCMUOTIOIOV
oe ouvaptnon pe to Ontkd Ildyog tov Agpordpatog (AOT) 1o onoio mpokvmtel amd dedopéva Tov
dopvpopov MODIS. Adyw G y®PIKNAG KOl XPOVIKNG OVETAPKELNG TOPAKOAOVONGONG TG a€PLog
pOTavong pe T xpnon entysiov otofucv, to dedopéva MODIS umopovv va fonbficovv ce avtn
katevBovvon. To 6ToTIoTiKO povtého o omoio Ba mpokvyel o cuykpiBel Katd T Sidpketo Ayng vEwv
eIKOVOV pe TN Pondeta opNTOV NAOPOTOUETP®V KOl KAONUEPIVOV LETPHOEDY TOV NALOQOTOUETPOV
CIMEL (NASA/AERONET). EmmAéov eniyeieg petpnoeig LIDAR 0o ypnoomomBodv yio ) Aqym
™G KOTAKOPLENG SLYVONG TOV AEPOAVUATOV oTNV atpocpapo. Me Bdorn ta dedopéva ovtd, TO
povtédo 3D nested grid Eurelian model CAMx 0o ypnoiponomn0ei yio vo, LovteEAOTOMGEL TIG SUVOLUIKES
oLVONKEG TNG pOTTAVENG TAVD omtd TNV emikpaTela TG Kompov.

AéEerg Khewdra mapoakorovnon aépiag pvmaveng, MODIS AOT, petproeig agpocopatidiov, LIDAR,
NAMOQ®OTOUETPO
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Studying surface observed meteorological characteristics
under different synoptic scale circulation patterns

C.H. Halios (1,2)*, C.G. Helmis (1), H.A. Flocas (1), S. Nyeki (2) & D.N. Assimakopoulos (1)

(1)* Faculty of Physics, Department of Environmental Physics and Meteorology, University of Athens,
15784, Greece, c_halios@phys.uoa.gr
(2) Physikalisch-Meteorologisches Observatorium Davos/World Radiation Center, Switzerland

Abstract This work aims to the study of the surface meteorological patterns under different synoptic
scale categories. Multivariate Data Analysis techniques were applied on two datasetc includwvy surface
meteorological elements, and meteorological variables at the lower troposphere (850 hPa and 700 hPa).
For the former, three principal components were found, related to the thermodynamic status of the
surface environment and the two components of the wind speed. For the lower troposphere dataset
three principal components were related with 1) the thermodynamic status, 2) the wind field at 850 hPa,
and 3) the direction of the flow at 700 hPa. Principal components from the surface dataset were related
with atmospheric circulation categories via Correspondence Analysis. Furthermore, Canonical
Correlation Analysis between the surface and upper air datasets revealed 1) the strong thermodynamic
connection of the surface and the upper air environment and 2) a very weak connection between the
surface flow field and the upper air circulation indicating the influence of the local topography.

Keywords Multivariate Statistical Analysis, complex terrain, Athens.

MeLETOVTOG HETEMPOAOYIKA YOPUKTPLOTIKG TNV
EMPAVELL KAT® OO OLUPOPETIKOVS TUTOVS UTHOCPULPLKNG
KUKAOQOpLag

X.X. Xorog (1,2)*, K.I'. Xéhung (1), E.A. ®Loka (1), S. Nyeki (2) & A.N. Aonpakémoviog (1)

(1) *Tunua Pvoikng, Touéac Dvownc Iepifclloviogc kar Metewpoloyiog, Iavemiotiuio AOnvav,
15784, Greece, ¢_halios@phys.uoa.gr
(2) Physikalisch-Meteorologisches Observatorium Davos/World Radiation Center, Switzerland

Mepidnyn v epyasia ovt Tapovcldletal HEAETN UETEMPOAOYIK®V YOPAKTNPIOTIKOV OTMG OLTA
TOPATNPOHVIOL OTNV EMPAVEIL TOV €3GPOVS, KAT® omd SPOPETIKODS TOTOVG OTUOCPULPIKNG
Kukhopopiag. H pedétn mpaypatonoteiton pe epoppoyn Meboddwv Avaivong IToAhdv Metapintov o
dedopéva. mov  mEPLAUPAVOVY  HETEMPOAOYIKEG TOPAUETPOVS  EMPAVEING KOL  HETEMPOAOYIKES
napapétpoug ota. 850hPa xor 700 hPa. I'a v npdt Katnyopio dedopévav Bpédnkav tpeig Kopieg
Yuvictdoeg Tov oxetilovron pe T BepLoSVVOLIKT KATAGTOOT TOV EMPAVELLKOD TEPPAALOVTOG KOl TG
V0 cvvieT®oeg NG TovTNTOS ToL avépov. o ta dedopéva tov 850 hPa ko 700 hPa Bpédnkav
emiong tpeg Kopeg Zuvviotdoesg mov oyetiCovion pe: 1) 1 Oepuoduvopukn Kotdotoon g
atudoeapag, 2) o aveporoykd medio ota 850 hPa, and 3) t devbuvon g porg ota 700 hPa. Ot
Kbpieg Zvviotdoeg tov Sedouévev EMQPAVEING CULCYETIOTNKOV HE KOTYOPIES OTHOGPOIPIKNG
KukAoopiag pe ™ yxpnon Avdlvong Avtictoymv. Eeoppoyn Avdivong Kavovikig Zvoyétiong
peto&h TV dedopévov empaveing Kol KaTtdTEPNS Tpomocpapac £deiée 1) oxvpn Beppoduvapukn
GLOYETION UETOED EMPAVELNG KOl KOTMOTEPNG TPOTOoPApaS Kol 2) achevry cuoyétion petald tov
EMPAVEINKOV POMV KOL TG OTHLOGPUPIKNEG KUKAOPOPIOG GTNV KATOTEPT) TPOTOGPALPH VITOOEIKVDOVTAG
™ onpacio g ToToyYpapiog ot SIUOPPMCT TOV TOTIKOV PODV.

Aggerg Krerdra Avéivon INodhorddv MetafAntdv, éviovo avéylvgo, ABnva
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Relationship of south-eastern Europe winter precipitation
with North Atlantic SST

M. Hatzaki (1)* & R. Wu (2)

(1) *Department of Environmental Physics and Meteorology, Faculty of Physics, University of Athens,
University Campus, 15784, Athens, Greece, marhat@phys.uoa.gr

(2) Institute of Space and Earth Information Science, The Chinese University of Hong Kong, Shatin,
N.T. Hong Kong

Abstract As the North Atlantic region shows variations that influence the regional climate, this study
aims to investigate the relationship between the North Atlantic SST and the winter precipitation of
south-eastern Europe and, furthermore, explore whether this relationship has changed in the past. Such
change may be of significant importance for understanding the impacts of global warming on regional
climate. The data used involve observational precipitation of 55 stations for 1958-2000 provided by the
ECA&D database and the STARDEX EU Project, together with the NOAA Extended Reconstruction
SST with 2.0°x2.0° resolution. The study focuses on interannual variations and a harmonic analysis is
applied to the time series to exclude possible contamination of interannual relationship by interdecadal
changes. The EOF analysis on winter precipitation data shows that the first EOF explains about 54% of
interannual variability and indicates a uniform behaviour over the whole examined area. This EOF is
highly correlated with the tropical North Atlantic SST anomalieswith a time lag reaching up to two
seasons. Moreover, the correlation between winter precipitation and tropical Atlantic SST seems to
weaken from mid-1970s to mid-1980s, and the possible reasons for that change need to be further
investigated.

Keywords SST, precipitation, interannual variations, harmonic analysis, EOF analysis

Yyéon TG xEWEPIVIS PPOoYOTTOGNS TNG VOTIOOVUTOMKNG
Evpanng pe v SST tov Boperov ATAavtikov

M. Xatlaxn (1)* & R. Wu (2)

(1)*Touéas Dvoikic Ilepifaliovioc kar Metewpoloyiog, Tunquo Dvowkg, Ioavemiotiuio AOnvav,
Hovemortnuiodmwold, 15784, A0nva, EALdda, marhat@phys.uoa.gr

(2) Institute of Space and Earth Information Science, The Chinese University of Hong Kong, Shatin,
N.T. Hong Kong

Mepiknyn Xe avtq v gpyocio depeuvatal 1 oyéon HeTaEd TG emPaveElNKNG Oeppokpaciog g
0dhacoag (SST) Tov Bopeiov ATAavTikov e T xewepivi Bpoxdmtmon g votoavatolkng Evpdmng.
Emiong, peletdron katd OG0 ovt 1 oxéon £xel petaffAn0el 6to mapehbov, kabmg pio tétolo peTaforn
pmopei vo €xEl ONUAGIK GTNV KATAVONOT TOV ETATOCEDMY TNG TOYKOGUING OEpHaVeNG 0TO TEPLOYIKO
KAipa. T 0 okomd avtd, ¥PNOYOTOOVVTOL TAPATNPNOloKA Oedopéve PBpoydmtwong omd S5
otafpovg ya v mepiodo 1958-2000 amd ™ Paon dedopévov ECA&D kot to tpdypappa STARDEX,
kobmg kot dedopévo NOAA Extended Reconstruction SST pe yopwn avdivon 2.0°x2.0°. H pelétn
EMKEVIPMVETOAL GE VIEPETNOLEG OLOUKVUAVOELS Kol EQOPUOLETOL OPHOVIKT) OVAAVGT Y10 VO EUTOSIGTEL 1)
emidpoon mbavov vrepdexaetdv petaformv. H aviivon EOF ot yewepivn Ppoydntwon £deiée 0T 1
apot EOF epunveder 10 54% 1tng vmepernoog petafAntotntag Kot tovtdxpove deiyver pio
OLOLOLOPPN cuumeEPLPopd oe OAN v eEetaldpevn meployr. Avti n EOF cvoyetileton woyvpd e Tig
avopoies g SST tov tpomikod Bopeiov AthovtikoD, eved mapatnpeiton pic xpovikn voTépnon
peta&d g SST kot g Ppoyxdmtmong mov @tavel émg dVvo emoyés. EmmAéov, m ovoyétion Tovg
eaiveton va e&acbevel amd ta péoa tov 1970 éwc to péoa tov 1980 kon ot mbavég attieg avTig TG
petafoing Oa tpémet va diepeuvnOovv TEPUTEP®.

AéEerg Krewdra SST, Bpoydntwon, VIEPETNGLEG OLOKVUAVGELS, APUOVIKT avaivon, avdivon EOF
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On the vertical structure and spectral characteristics of the
marine Low-Level Jet

C.G. Helmis (1)*, G. Sgouros (1) & Q. Wang (2)

(1)* Faculty of Physics, Department of Environmental Physics and Meteorology, University of Athens,
University Campus, Zografou, 15784, Athens, Greece, chelmis@phys.uoa.gr
(2) Department of Meteorology, Naval Postgraduate School, Monterey, CA, USA

Abstract The aim of this work is the study of the vertical turbulent structure and the spectral
characteristics of the marine Low Level Jet (LLJ). The analysed data are based on SODAR and in-situ
instrumentation measurements, performed during summer 2003, in the frame of the Coupled Boundary
Layers Air-Sea Transfer Experiment in Low Winds (CBLAST-Low), at Nantucket Island, MA, USA.
The study of vertical profiles of the wind speed and temperature reveal the frequent development of
marine LLJs, a modification of thermal stratification of the vertical structure of the marine
Atmospheric Boundary Layer (MABL) and strengthening of LLJs depending on the meteorological
conditions. In order to reveal the distribution of the intensity of wind variations in time scales
corresponding to different physical processes, the Hilbert-Huang Transform (HHT) was applied to time
series of the wind data from ground observations and SODAR data at different levels. Results are
presented and discussed for a case study where the observed LLJ was formed on the top of the
temperature inversion. It was persistent for several hours and the analysis of the wind speed data
showed high amplitudes corresponding to contributions from the inertial motions but also from
processes with a variety of time-scales.

Keywords Marine ABL, LLJ, Hilbert-Huang Transform, spectral analysis, turbulent structure

Koatakopo@n oop] Kol QUGHATIKA Y OPUKTPLOTIKA TOV
0aAiacoov agpoyeipapov Younrlov V\Yovg

K.I'. Xéhung (1)*, T'. Zyovpog (1) & Q. Wang (2)

(D)* Twjuo. @voikie, Touéac Pvoikne Ilepifaliovios kar Metewpoloyiag, I[avemotiuio AOnvav,
15784, AOyva, EAAdda, e-mail: chelmis@phys.uoa.gr
(2) Department of Meteorology, Naval Postgraduate School, Monterey, CA, USA

Tepidnyn Z10)06 TG epyaciog elvar 1 HEAETN TNG KATAKOPLPTG TVPPMIOVES SOUNG KoL TOL PAGHATIKA
YOPAKTNPIOTIKA TOV BoAdociov aepoyeipapov yopniod vyovg (LLJ). Ta dedopéva mov avaivovrol
ompilovtar oe emTOmIEG LETPNGELS Ko peTprioels cvotipatog SODAR, mov mpaypatorominkoy to
kaAokaipt tov 2003, oto mAaiclo tov mewpdpatog “Coupled Boundary Layers Air-Sea Transfer
Experiment in Low Winds (CBLAST-Low)”, oto vnoi Nantucket, MA, USA. H perétm tov
KOTOKOPLO®OV KATATOUOV TNG TayOTNTAG avéRoL Kot Bepuokpaciog, avédeiEe v cvyvn avamtuén
Ooddcoov LLJ, v petoforn g Bepliknig OTPOUATOONG TG KATAKOPLENG OOUNS TOL BaAdcG10v
Atpoocoaipiod Opoxod Xtpdpotog kot v evioyvon tov LLJ avdioyo pe 115 pete®poroyikés
ocuvOnkeg. T v avadelln g Katavouns g £viaons TV HETAPOAMY TOV AVELOV, GE YPOVIKEG
KALLOKEG TTOV OVTIGTOLYOVV GE OLOPOPETIKEG PUGIKEG OEPYOOIES, EPAPUOGTNIKE O HETOGYNUATIGUOG
Hilbert-Huang otig ypovooceipég dedopévev avépov tov SODAR kot tov emtoémov petpioemy, ot
Swpopetikd emineda. Ta amoteléopata mov mapovoldfoviol kot GuiNTovVIOL OVOEEPOVIOL GE
GUYKEKPLUUEVT TTEPInT®OT], OTov To LLJ avanticetal otnv Kopuen g OepLoKpUCLOKNG OVOGTPOPTS
Kot Topapével yuoo apketés opes. H avdlvon tov dedopévov avépov €0eiée 1oxupd TAGTN OV
OVTIGTOLYOVV OTNV AOPAVELNKT] TOAAVTOOT KOl € S1EPYAGIEG GE £va VPV PACLA XPOVIKMV KAUAK®OV.

AéEerg Khewdra Oordocio AOX, LLJ, Hilbert-Huang Transform, pacpotikn avéiveor, TopPmdng doun
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Forest fire modeling and the effect of fire-weather in
landscape fire behavior for the region of Attica, Greece

N. Iliopoulos (1,4)*, K. Kalabokidis (1), G. Kallos (2), H. Feidas (3), A. Malounis (4) & I.
Mavromatidis (5)

(1)*University of the Aegean, Department of Geography, GR-81100, Mytilene, Greece,
hinic@rocketmail.com

(2) University of Athens, Faculty of Physics, GR-15784, Athens, Greece

(3) Aristotetle University of Thessaloniki, Department of Geology, GR-54124 Thessaloniki, Greece

(4) Coordinative Operational Centre of Fire Brigade Services, Mikras Asias and Rizareiou I, GR-
15233, Chalandri, Athens

(5) Harokopion University, 70 El. Venizelou, Kallithea, Athens GR-17671

Abstract The knowledge of meteorological conditions is critical for the description of fire weather. In
this paper, the mesoscale numerical meteorological model RAMS has been used to simulate the surface
wind and temperature in two fire events in the region of Attica in Greece. In this study, we utilized the
FARSITE (Fire Area Simulator) fire model, for the description of forest fire behavior, taking into
consideration the influence of fuels, topography and weather conditions. Two fires in Mediterranean
ecosystems of Eastern Attica, Greece were simulated with the use of different fuel models and
meteorological conditions. The accuracy of the results was evaluated and confirmed that the use of
correct meteorological data and suitable fuel models is very important for the reception of reliable
simulations for the devastating fires.

Keywords Fire-Weather, Farsite Fire Model, RAMS

Movtelomoinon 60.61KN S TVPKAYLAS KOl 1] ETLOPAOT TS
TUPOUETEMPOLOYIUS GTI| CUUTEPLPOPA TNGS G KAINOKA
TOTLOV Y10 TNV TEPLOYN TNS ATTIKNG

N. Huémovrog (1,4)*, K. Kahapmoxiong (1), I'. Kairog (2), X. ®eidag (3), A. Marovvng
(4) & H. Moavpopationg (5)

(1) *Hovemoriuio Aryaiov, Tunua 'ewypopiag, MotiAnvy, T.K. 81100, EALdda, hinic@rocketmail.com
(2) Hovemaotiuio AGnvaov, Tunua Pvaikng, Hovemarnuiodmodn, AOva, ELAddo

(3) Havemotiuo Osooalovikng, Tuauo 'ewloyiog, [avemiotnuiodmoly, Osooalovikn, EALddo.

(4) Zvvrovietiko Emiyepnoioxo Kévipo Yanpeoiwv Iopoafeotixod Zauarog, Xalavopi, ELAddo

(5) Xopoxomero Hovemoriuio, Tunuo I'ewypagios, KaliiBéo — AGnva, EALdda

Mepitnyn H yvoon tov kapikdv cuvBnkov givar kpioiun yu vo TEPLYPOPEl 1 LETEDPOAOYIR TNG
daowrg mupkayds (TTupo-petewporoyic). Xe avti v epyacia, éva péong KAipakag oplOpuntiKd
UETEDPOAOYIKO HOVTELD, T0 RAMS yproono|nke yio TV TPOCOUOIMGCT] TOV EMPAVEILKOD AVELOV
Kot g OeproKpaciog Ge o TPOYHOTIKY KATAGTOoN 600 TUpKOyldV oTny mEPLoYN NG ATTIKNG. g
LTIV TN HEAETT] XPNOLUOTOOVE €VOL OO Ta MO YVOoTd povtéda mupkaytds, to FARSITE (Fire Area
Simulator) yw v mEPLYPOOT TG GLUTEPLPOPAS TNG SOGIKNG TLPKAYLG, ACUPAVOVTOS VoYM TNV
eMidpoon ™C KAOGUNG VANG, TOL €0GPOVEC Kol TOV Kalpk®dv cuvOnkav. TIpocopoiwbnkov dHo
TUPKAYIEG O PUECOYEWNK(G OIKOGLOTAOTO TNG AVATOMKNG ATTIKNG, TOV OVIIGTOLXOVV GE JL0POPETIKA
HOVTEAQ KOVGILOV Kol HETEMPOAOYIKOV cuvONKkdV. Ta amotedéopatd pog emPefoidvovv ot 1 xpron
COOTOV UETEMPOAOYIKDV OESOUEVOV KOl KOTAAANAG TPOGOPLOCUEVOV HOVIEA®V KOVGCIHLOV givol
amapaitnTa Yo TV aEOTIeTN TPOGOUOIMGT) KATAGTPOPIKAOV TUPKAYLDV.

AgEerg Krerdra Iupo-petemporoyio, Movtéro Muprayiag Farsite, RAMS
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Atmospheric conditions associated with high and low ozone
concentrations in the boundary layer and the lower
troposphere over the Eastern Mediterranean

P.D. Kalabokas

Academy of Athens, Research Center for Atmospheric Physics and Climatology, 24 Omirou str., 10672,
Athens, Greece, pkalabokas@academyofathens.gr

Abstract In this study the vertical ozone profiles during summertime (June to August) of the MOZAIC
(Measurement of Ozone and Water Vapor by Airbus in Service Aircraft) over the eastern
Mediterranean airports of Heraklion and Rhodes in Greece and Antalya in Turkey, have been analysed
in order to identify the major factors determining the ozone variability in the lower troposphere and the
boundary layer over this area. In total 69 ozone profiles have been examined, which have been
collected during a 10-year period (1996-2006). The corresponding vertical profiles of temperature,
relative humidity and carbon monoxide have been also examined in parallel. The vertical summer
ozone profiles have been classified into groups of highest and lowest ozone levels in the free
troposphere (at the 1500-3000m and 3000-5000m layers) and in the boundary layer (at the 0-500m and
500-1500m layers) and the corresponding composite maps of geopotential heights have been plotted
over each of the above Mediterranean airports. From the above analysis it comes out that in the lower
troposphere but also within the boundary layer the role of the synoptic weather conditions and the
associated large-scale transport of air masses seem to be more important in understanding the ozone
variability than the local or regional short-term ozone photochemical production, for the examined area.

Keywords Ozone, lower troposphere, boundary layer, Eastern Mediterranean

ATROGQUIPIKEG oVVONKES OYETILONEVES NE VYN AES KL
YOUNAES GUYKEVTPMOOGELS 0LOVTOG GTO 0PLOKO GTPONO KOL TNV
KOTOTEPT TPOTOSPULPO. 6TV AvaTolkn Mecoyerlo

II.A. Kalopmokog

Axadnuio. AGnvav, Epedvnc Dovoixic e Atuoopaipos kor Kiyororoyiog, Oupov 24, 10672 ABhva,
EMédoa, pkalabokas@academyofathens.gr

Mepiknyn Xty mapovca gpyacio avolvnkav ot katakdpupeg peTpnoelg 6{ovtog katd T SidpkeLo
™g Bepvng meprodov (Iovviog-Avyovatoc) tov Ipoypappatoc MOZAIC (Measurement of Ozone and
Water Vapor by Airbus in Service Aircraft) oe agpodpopa g Avatoiikig Mecoyeiov (HpaxAeiov kot
P6dov omv EMMada xor Attdlelog otnv Tovpkin) pe okomd Tnv oviyvevon TV KupldTEP®V
napayoviov mov kabopilovv v petafAntotnta Tov 6{oVTog 6TV KATOTEPT TPOTOGPULPA KOl TO
0pLKO OTPOO GE VTN TNV TEPLOYT]. ZUVOAMKE €€eTdoTnKOV 69 KATOKOPLPES LETPNOEIS TOL ELYOV
ovAAeyBel katd v Sudpkela piag dekoetiog (1996-2006). IMapdAinia eetdotnkay ol avticToryes
KOTOKOPLOEC LETPNOELG Oeppokpaciog, oyeTikng vypaciog Kot povo&ediov tov dvOpaka. Ot Bepvég
KOTOKOPLPES HETPNOES OLOVTOG KOTNYOPLOMOmONKay G€ OUAdES LYNADV KOl YOUNADV EMTESWV
6lovtog oV katdteptn tpomodseapa  (otg otoadeg twv 1500-3000m ko 3000-5000m) kot To
oplokd otpopa (otig otoades twv 0-500m kot 1000-15000m) kot dnpovpyndnkav ot avticTol ot
YOPTEG KapoL Yo KABe éva amd Ta avotépm Mecoyelakd agpodpopie. ATO TV aveoTép® availvon
TPOKVTTEL OTL GTNV KOTAOTEPT TPOTOGPULPE  OAAG EMIONG KOL GTO OPLOKO GTPMOWUO Ol GUVOTTIKEG
LETEDMPOAOYIKEG GUVONKESG KO 01 GUVOEOUEVEG LETAPOPES aepiwv polmv HeydAng kKAlpokog gaivovtol
OT1 gival TEPLEGOTEPO GNUAVTIKES GTNV KATAVONGT TG LETAPANTOTNTAS TOV 0LOVTOG ammd TNV TOTIKN 1
TEPLPEPELNKT| PpayvmpoBecun poTOXMUIKY Tapaywyr 6{ovtog, oty Vo e&étacn meployn.

AéEaig Krerdrua Olov, katdtepn Tpomdc@atpa, oplakd oTpdpe, Avatoliky Mecdyetog
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Mobile radar network measurements for floods applications
during the field campaign of HydroRad project in Moldova

J. Kalogiros (1)*, M. Anagnostou (1), S. Marzano (2), E. Picciotti (2), G. Cinque (2), M.
Montopoli (2), L. Bernardini (2), E. Anagnostou (3), A. Volpi (4) & A. Telleschi (4)

(1)*NOA, National Observatory of Athens, Athens, 11810, Greece, jkalog@noa.gr
(2) HIMET, High Innovation in Meteorology, L'Aquila, Italy

(3) Remote Sensing Technologies, Athens,Greece

(4) ELDES, ELI International Company, Firenze, Italy

Abstract The main aim of the HydroRad European project was to develop an innovative dual-
polarization X-band mini-radar system and software support tools like rain estimation, nowcasting,
precipitation classification and integration with hydrological and meteorological models for the use in
weather and floods applications. These mini-radars are low cost, easy to deploy and, thus, ideal for the
setup of radar networks to cover areas with complex terrain. In order to test the system an experimental
campaign took place during summer to autumn 2011 in Moldova. A network of three mini-radars was
setup and tested against an advanced mobile polarimetric radar (X-Pol) in the center of the network and
in-situ rain measurements from a video disdrometer and raingauges. Original polarimetric algorithms
for attenuation correction, rainfall and rain microphysics estimation were applied and their results were
compared to the reference in-situ data for moderate widespread and intense convective rain events. The
effect of lower angular resolution of mini-radars on estimation of the various parameters compared to
the finer resolution of the X-Pol radar was also examined. The results show that mini-radars can
produce high quality and accurate rain fields in difficult to cover complex terrain areas.

Keywords mobile radars, network, complex terrain, floods

MeTpioeic pe 0lkTvo OoPNTOV radars yio perétn
aiupupov ot Mordafia oto mhaiocwo Tov £pyov HydroRad

I. Kariéoynpog (1)*, M. Avayvaotov (1), S. Marzano (2), E. Picciotti (2), G. Cinque (2),
M. Montopoli (2), L. Bernardini (2), E. Avayvodotov (3), A. Volpi (4) & A. Telleschi (4)

(1)*EAA, EOviko Aotepookoreio AOnvarv, Abnva, 11810, EALdda, jkalog@noa.gr
(2) HIMET, High Innovation in Meteorology, L'Aquila, Itolio.

(3) Remote Sensing Technologies, AOva, ELAddo

(4) ELDES, ELI International Company, Firenze, Italio.

Mepiiqyn O Kkvplog 616x0¢ 0V Evpomnaikod mpoypdappotog HydroRad ftov va ovamtdier éva
TPWTOTLTO GVGTNHE mini-radar S1TANG TOA®GOTNG Kot AOYIGUIKO VITOGTNPIENG TOVS Y10, VITOAOYIGHO TG
Bpoxémtwong, Ppayein mPOYVOON, KOTINYOPLOTOINGN KOTOKPNUVIGUATOV KOl OAOKANPMON  LE
VIPOLOYIKA KOl UETEDMPOAOYIKG LOVTELD Y10, EPAPUOYEC TPOYVMOGONG KOpoy Kot TAnppvpev. Ta mini-
radars £yovv yapnid k66T0G, EOKOAN EYKOTAGTAGT KoL, £T01, £ival 13aviKd yia avamtoén diktdwy radar
MOTE VO KAALQTOOV TEPLOYEG e avvBet Tomoypapia. T'a va eleyyBel o cvoTUA TPOypOTOTOm ONKE
éva melpapa o kaAokaipt Tpog eOvomwpo tov 2011 ot MoAdafia. Eykatactddnke éva diktvo tpidv
mini-radars kot gréyyOnke oe oyéon pe éva e€elypévo kvnto radar Suthng moélwong (X-Pol) oto
KEVIPO TOL OKTOOL Kou TIG emtOmieg Hetproelg amd évo omtikd disdrometer kot peTpnTéG
Bpoyémtwonc. Egappdéctmrav mpotéTumor aiyopidpor mAng moOAwong yw T Swdpbwon TNy
€€0oBévion TOV MAEKTPOLAYVNTIKOD GNUOTOG LE TNV OTOGTACT, TV EKTiUNoT g Ppoxdntmong Kot
TOPOUETPOV LKPOPLCIKNG KOL TO OTOTEAECUOTO TOVG GLYKPIONKOV UE TG EMTOMIEG UETPNOELS Yio
Yopd Sidomaptn PBpoyn kou katoryidec. E&etdotnke emiong 1 emidpoon g yopnAoTeEPNS YOVIOKNG
SloKpLTIKng kavoTTog TV mini-radars g oyéon pe v KaADTEPT SloKplTiky kavotnta tov X-Pol.
Ta anotedéopata deiyvouv 0Tt To. mini-radars PLOPoOLV VO, TAPAYOLV HETPNOELS VYNANG TOLOTNTOS KOl
axpipelog og d0oKOAES Vo KOAVPOOVY aAMMDG TTEPLoYEG e GVVOETN ToTOYpapia.

AéEerg Khedrd kivntd radars, diktvo, c0vOetn tomoypapio, TANUUOPESG
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A case of African dust transport over Athens captured by a
ceilometer

H.D. Kambezidis (1)*, A.G. Paliatsos (2), N. Kappos (1) & B. Kasselouri (3)

(1) *Institute for Environmental Research & Sustainable Development, National Observatory of Athens,
GR-11810 Athens, Greece, harry@noa.gr

(2) Dept. of General Mathematics, TEI Piraeus, Piraeus, Greece

(3) School of Applied Arts, Hellenic Open University, Patras, Greece

Abstract The dust transport and its reaction with atmospheric pollution are increasingly gaining
scientific interest as dust is considered to play a significant role in climate-change issues nowadays.
The National Observatory of Athens has recently installed a ceilometer at the premises of its
Actinometric Station (ASNOA). A ceilometer operates much like a lidar, but it only gives information
about the laser-pulse energy (back)scatter by clouds and atmospheric constituents (mostly airborne
particles) in the form of backscatter coefficient; no information is given about absorption. Nevertheless,
it is a useful instrument. The ASNOA ceilometer has been used in this work to record the laser-pulse
echoes (backward-transmitted laser signals) on two occasions with and without African dust transport
over Athens (19 and 4 February 2010, respectively). From the comparison of the backscatter
coefficients in time and altitude on both days several conclusions are drawn regarding the information
pumped from the records about the dust characteristics on 4 February 2010.

Keywords African dust, ceilometer, backscatter coefficient, Athens, Greece

Iepintoon PETAPOPAS APPIKAVIKIS GKOVIC TAVOD 0.7T0 TNV
AOva amotoTopév) P’ £va veQOOWONETPO

X.A. Kapmeliong (1)*, A.I'. [Tahmoatoog (2), N. Kanrog (1) & B. Kacasghotpn (3)

(1) *Ivaritotro Epsovav IepifidAlovioc & Biooyng Avamtoéng, EQviké Aotepookonsio AOnvav, 11810
AOpva, EAdda, harry@noa.gr

(2) Tunua 'evikawv MoBOnuazixav, TEI Iepoud, Tepoiag, EALddo.

(3) Zyoln Epopupoouévav Teyvav, EAnviko Avoikto Havemotiuio, Ilatpo, EAGOa

Mepitnyn H petogpopd appucavikig okoOvng kot 1 €midpacn TNg HE TNV OTUOCGPOIPIKY POTAVOT
OTOKTOOV OAOEVOL LEYOADTEPO EMIGTNUOVIKO VIOpEPOV KOBDS 1 okdvn Bempeitan 6Tt mailet ma évav
onuovtiKod poro oe Bépata kKhpatikav petafordv. To E6vikd Actepookoneio ABnvav gykatéotoe
TPOGPUTO. Eva VEPODYOUETpO otV Béomn Tov Axtwvopetpikod Xtabuod Tov (AXEAA). To
ve@olyoUeTpo Aettovpyel Omwg akpPdg €va Adivtap, oAAd didel mAnpogopiec pdvov yio v
(ome00)oKEdAON TNG EVEPYELNS TOV TOAUOV AEILEP amd TaL VEPT] KO T OTHOGOOLPIKG GuaTatikd (g enl
TO TAEIGTOV OLOPOVUEVO GOUATION) HE TNV HOPEN TOL cuvieheotn omicbookédoong Koppud
minpogopia. dev didetar Yoo v amoppoéenon. Ilop’ 0N’ avtd, eivor éva ypriowo o6pyavo. To
vepoiyouetpo tov AZEAA ypnoyomomdnke oty gpyacio auTh Yo TV KOTOYPOP TOV NYOV TOV
noApmv Ailep (omobBookedalopeva onuata ALilep) ce dVO MEPMTMGCELS LE KO YOPIG HETOPOPA
aPPIKaVIKNG okdvng miveo omd v Adnva (19 ko 4 defpovopiov 2010, avtictoya). And v
GUYKPLON TV GUVTELEGTMV OTMIGHOGKESAONG GTOV YPpOVO Kot Ko’ Dyog kot 6Tig 600 NuéEpeg e€dyovTan
YPNOUO CUUTEPAGLOTO OPOPOVVTA TANPOPOPio. OVIANUEV Omd TIS KATAYPUQEG YOp® Omd To.
YOPAKTNPIGTIKA TNG okOVNg oTig 4 Defpovapiov 2010.

AgEerg Khetdrd Appikaviky okovr, ve@oOyOoUETPo, GUVTEAEGTHG omiofookédaong, ABMva
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Phenological response of grapevine, pear and orange to air
temperature at regions of Thessaly and Peloponnesus,
Greece

A. Kamoutsis*, A. Matsoukis, P. Kouzounas & A. Chronopoulou-Sereli

Laboratory of General and Agricultural Meteorology, Department of General Sciences, Agricultural
University of Athens, Athens, 118 55, Greece, akamoutsis@aua.gr

Abstract This research assessed the phenological response of grapevine (Vitis vinifera L. cv. Mavro
Nemeas), of pear tree (Pyrus communis L. cv. Krystalli) and of orange tree (Citrus sinensis L. cv.
Washington Navel) to air temperature at the regions of Thessaly and Peloponnesus, Greece.
Phenological observations were taken during the period of 1998-2005, in order to evaluate the start
dates of eight phenophases of the studied cultivars, from the “end of bud swelling” to the “fruit
development” stages. Also, air temperature data were monitored from meteorological stations located
near the experimental vineyards and orchards. The results showed that the phenological events of
plants were influenced directly by the air temperature conditions in the examined regions. The average
air temperature of the warmer spring months accelerated the onset of particular phenophases of the
studied plants. The onset of the phenophase “full flowering” in grapevines and of “end of flowering” in
pear trees could be estimated satisfactorily by phenological models on the basis of air temperature
conditions during the appearance of precedent phenophases. This information is significant for the
timely programming of confronting operations of insect pests.

Keywords phenology, air temperature, grapevine, pear, orange

@ avoLoYIKT OVTOTOKPLET] TNG OUTELOV, TG AYANOLAS KL
NG TOPTOKUALAG 6T OEpUOKpaGia AEPOS TEPLOYDOV TG
Ocooariog ko ¢ [lehomovviioov

A. Kapovtong®, A. Matoovkng, I1. Kovlovvag & A. Xpovomoviov-Xepéin

Epyoactipio I'evikng xou Tewpyixng Metewpoloyiag, Teviko Tunuo, 'ewmoviko Hoavemotiuio AGnvav,
AOnva, 118 55, EAdda, akamoutsis@aua.gr

Mepiinyn EpsuviOnke n avtamdkpion ot Oeppokpacio aépog pavopacewy g aumérov (Vitis
vinifera L. cv. Mavro Nemeas), g ayrlodidg (Pyrus communis L. cv. Krystalli) kot TG mopTokoAldg
(Citrus sinensis L. cv. Washington Navel) og meproyég g ®eocariog ko tng [Tehomovviicov.
[MpaypotomomOnkay eavoroyikég mapatnpfoels katd Ty mepiodo 1998-2005 kot Tpocdiopictnray ot
nuepounvieg £vapéng oktd Pavopacemv Tmv e£etalopevmy TOKIMOY 0o To “TEAOG TNG S10YKWOONG
TV 0PBAN®OV” Emc TV “avantuén tov kKaprdv”. Tlapdiinio eAneOncav OeppopeTpikd dedopéva
oo PETE®POAOYIKOVE 6TafIODE TOL fTAV EYKOTESTNHEVOL KOVTA 6TIS BE0€E1g TOVL AapPdavovToy ot
QOWVOLOYIKEG TTOPATNPNOELS. ATIGTOONKE OTL 01 PAVOLOYIKES EKSNADGELS TV PUTMV EXNPEALOVTaL
apeoa amd TIc drapopeovpeves otic Béaelg avtég Beppopetpikég cuvinkes. H péon Beppoxpocio tawv
OepuoTEP®V IMVAV TNG AVOIENG, ETTAYVVOLV TNV ELPAVICT] GUYKEKPLUEVOV POIVOPACEDY TV PUTMV.
O ypdvog epeAvions g “mAnpovg avinons” oty dumelo Kot Tov “téhovg dvinons” otnv ayAadid
pmopet va ektiunOel ikavomomtikd amd gatvoroykd povtéla, Le faon Tig Beppopetpicés cuvOnKeg
OV SLpope®ONKOV 6 TPOYEVESTEPES Patvopioels. H mAnpogopia avth kpivetal g onUovTiKy yio
™V £YKOLPO TPOYPOUUOTIOUO TOV EMEUPACEDV AVTLUETOTIONG EVIOUOAOYIKMV TPOGROADV.

AéEerg Krewdra pavoroyia, Oeppokpacio aépog, Aumedlog, oyAadid, TOPTOKOALL
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Drivers of Air Quality in the East Mediterranean

M. Kanakidou (1,2)*, N. Mihalopoulos (1), U. Im (1), S. Myriokefalitakis (1,2) & N.
Daskalakis (1,2)

(1)* Environmental Chemistry Processes Laboratory , Department of Chemistry, University of Crete,
P.O. Box 2208, 71003 Heraklion, Greece, mariak@chemistry.uoc.gr

(2) Institute of Chemical Engineering and High Temperature Chemical Processes (ICE-HT),
Foundation for Research and Technology Hellas (FORTH), Patras, 26504, Greece

Abstract Due to its location and the particularly warm and sunny climate, the East Mediterranean is
receptor and chemical cooker of transported air pollution. Main local anthropogenic sources in the
region are from traffic, combustion and energy generation concentrated in the large urban
agglomerations in the region. These megacities local pollution emissions are added to high background
regional air pollutant levels that are due to long range transport from upwind pollution or dust sources
and to interactions of transported air masses with regional natural and anthropogenic emissions. Air
quality in the East Mediterranean is strongly affected by sources other than the local anthropogenic
sources. Thus inter-country influences and natural contributions need to be documented. Improvement
in air quality in the East Mediterranean requires coordinated effort between the countries surrounding
the basin as well as the upwind located countries since their emissions affect the basin via long range
transport and chemical aging of air masses. Our results clearly demonstrate important imports of
pollutants to the boundary layer via long range transport within the free troposphere followed by
subsidence to the boundary layer. The impact of hot spot emissions in the area and its evolution in a
warmer climate are evaluated and discussed.

Keywords Air pollution, ozone, Particulate matter, Megacities, climate change, East Mediterranean

HHopayovteg mov enanpedlovy TNV TOLOTNTA AEPA GTNV
Avartoikn Meodyero

M. Kavakidoov (1)*, N. Myarémovrog (1), U. Im (1), . Muprokepamtaxng (1,2) & N.
Aookardxng (1,2)

(1) *Epyactiipio Iepiforloviikadrv Xnuxav Aigpyooicov, Tujua Xnueiag, Tavemotiuio Kpntng, Ty Ovp.
2208, Hpaxiero, 71003, EALag, mariak@chemistry.uoc.gr

(2) Epevvnuko Ivetitovto Xnurxne Mnyovikns kor Xnuikov Aiepyooicov Yynine Ocpuoxpocios
(EIXHMY®), Ivetitovto Epevvag kou Teyvoloyiag, Ilatpa, 26504, ELAdg

Mepilqyn H yeoypagwr 0éon ¢ AvatoAikng Mecoyeiov kot ot KAMPOTIKEG GuvOnKeg mov v
emnpedlovy, TNV aVOSEIKVOOUV GE TEPLOYN CLCOMPELONG KOL YNUIKNG YHPAVONG UETOUPEPOUEVNS
pOTavonG. e avtn mPootifeviol ol TOTKES avOp®TOYEVELG EKTOUTES KVUPIMG amd HETAPOPIKA HEGA,
KOOGELG KOL TOPAY®YT EVEPYEWNG, 6€ LEYEAO PaBUO GUYKEVIPOUEVES OTIC LEYOUAOVTOAELS TG TTEPLOYNG.
Ta mapatmpodpeve vynid eminedo VIOPAOPOVL ATHOGPUPIKDOY POT®V OPEIAOVTOL GTN UETOPOPE
aepiov palov amd TG YOp® TEPLOXEC Kol TIG OAANAETOPAGELS TOVG UE TOTIKEC (QUOIKEG Kol
avOpornoyeveic ekmounéc. H motdtnta tov aépa emmpedletor onuovtikd and mnyég eKTOG TNG TEPLOYNS
™¢ Avotodikng Mecoyeiov. Emopévac S10kpatikég empposés Kol QUGIKEG GUVIGTMGES OTH YNUKN
oVGTOON NG ATUOCPAPAS TPEMEL VAL TEKUNPLWwOOOV kot va exTiundovv. Bektioon g moldtntag tov
0€PQL 0T TEPLOYN OTALTEL GUVTOVIGUEVES TPOCTARELEG aMd TIG YEITVIALOVGEG YDPES TOL LE TIC EKTOUTES
TOVG KO TN LETAPOPE KL XMIUIKT YPOVOT TOV pUTTOV Tovg ennpediovy v Avatoiikn Mecdyeo. Ta
amotehéopatd pog vroloyilouv v €lcaymyn pOTOV GTN TWEPLOYN UECE® WETOPOPAS, KVPLOL GTNV
eAevBepn tpomdoparpa akolovBovpevn amd 16000 GTO ATHOGPAIPIKO EMPAVEINKO GTPOUL OVAENS.
H enidpaon Tov peYOA®V 00TIKOV KEVIPOV GTN TEPLOYN Kot 1 LETAPOAN NG o€ éva BepudTEPO KA
ekTnONKav Kot Tapovsidloval.

AéEerg Krewdra Iowdtnta aépa, 6Lov, copotidin, HeyaAoVTOAELS, KAPOTIKY aAAayn, Avat. Mecdyelog
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Regional climate models’ future simulations of mean air
temperature in Greece

J. Kapsomenakis (1)*, P.T. Nastos (2), C. Douvis (1), C.M. Philandras (1), G. Tselioudis
(1) & C.S. Zerefos (1)

(1)*Research Centre for Atmospheric Physics and Climatology, Academy of Athens, Omirou 24, GR-
10672, Athens, Greece, johnkaps@geol.uoa.gr

(2) Laboratory of Climatology and Atmospheric Environment, Faculty of Geology and
Geoenvironment, University of Athens, Panepistimiopolis GR-15784 Athens, Greece

Abstract The future projections of mean air temperature in Greece for the near future 2021-2050 and
far future 2071-2100 related to the reference period 1961-1990 are studied, analyzing the simulations
from twelve Regional Climate Models (RCMs) within the ENSEMBLES European project. The
simulations of the future climate were carried out on annual and seasonal basis under SRES A1B. The
results showed that the mean annual air temperature in Greece will present an increase of 1.5 °C and
3.2 °C, for the periods 2021-2050 and 2071-2100 respectively, based on the average of the twelve
climatic simulations. This increase is projected to be higher during the summer and milder in winter.
Additionally, the projected warming varies among the different climatic simulations concerning the
continental regions of the country and especially during the summer. For this reason, an attempt is
made to assess the major factors underlying the different temperature variations derived from the
different climatic simulations by the RCMs.

Keywords climatic change, air temperature, regional climate models, Greece

MEeALOVTIKES TPOGONOLMDGELS TS péong Oeppokpacios otny
EALGO0 010 TEPLOYIKA KAPOTIKG HOVTELQ

I. Kayopevaxng (1)*, I1.Q. Ndotog (2), K. Aovprg (1), K.M. drdvopag (1), T.
Toehovong (1) & X.X. Zepepog (1)

(1) *Kévipov Epevviic Pvoikic e Atuoopaipos kor Kliporoloyiog, Axodnuio AOnvav, Ourpov 24,
GR-10672, AOpva, johnkaps@geol.uoa.gr

(2)  Epyootipio Kluoroloyios kor  Atuoopoipikod Iepifdlloviog, Tunjuo Tswloyios xou
Tewmepifalioviog, EOviko ko Kamodiopioxo Iovemotijuio AOnvov, oavemotyuionoly, T.K GR-
15784 AOnva

Mepitnyn H petafoin g péong Beppokpaciog aépa otnv EALGSa yio 300 perloviikég mepiddovg
2021-2050 (eyydg péArov) kar 2071-2100 (ammtepo péEALOV) o€ GYECT e TV TEPL0SO avapopds 1961-
1990 peletdtar, avoldbovtag To amoTEAEGHATA EVOG GUVOLOD dMIEKN KALATIKOV TPOGOUOIDOEDMV OO
Ieproyucd Khpaticd Movtéra TIpocopoimong (RCMs), mov mpaypatonomnkav ota miaicio Tov
Evponaikov npoypapparog ENSEMBLES. Ot mpocopoudoelg Tov peAloviikod kAipatog &xouvv yivet
o€ €TNoWL Kol XYk Bdomn pe Pdon to ceviapro A1B. Ta amotelécpoto £de1&ov 0Tl 1 péom etiola
Oeppokpacio agpa yio v EAAMGSa Ba mapovoidost adbEnon katd 1.5 °C ko 3.2 °C, yia T1g meP1ddovg
2021-2050 ko 2071-2100 avtictoya, pe Baon to pHEGO Opo TV SMIEKN KALUATIKOV TPOGOUOIDCEDV.
H adénon avt) mpoPAénetor 61t Ba givon eviovotepn kKatd o BEPOG KoL MO N7 KOTO TO XELUMVA.
Emnpoobeta, mpoxdmter 0tL m mpoPremdpevn avénon g Oeppoxpaciog Stapéper petald TV
SLPOPETIKOV KALOTIKMOV TPOCOUOIDOEMY GTO MTEPMOTIKG TULATO TNG XOPOS Kot 1010iTEPA KATA TO
0époc. I't awtd TOV AdYO, Yivetan mpoomdbelo v eKTIUNOOVV Ol GTHOVTIKOTEPOL TOPAYOVTEG GTOVG
omoiovg opeilovtal ot dapopetikég Bepprokpactorés LeTaPorég HETAED TOV SLOPOPETIKMOV KALLOTIKOV
mpocopoldcemv amd to RCMs.

Ag€erg Kherdra khpatikn aAlayn, Osppokpacio aépa, meproykd kipatikd poviéha, EAAGSa.
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Synoptic, dynamic and thermodynamic characteristics of the 10™
August 2008 intensive storm over north-central Greece

T. Karacostas (1)*, V. Spiridonov (2), D. Bampzelis (1), I. Pytharoulis (1) & G.
Karoutsos (1)

(1)*Department of Meteorology and Climatology, Faculty of Sciences, Aristotle University of
Thessaloniki, Thessaloniki, 54124, Greece, karac@geo.auth.gr
(2) Republic Hydrometeorological Service, Skupi bb 1000 Skopje.

Abstract The synoptic, dynamic and thermodynamic characteristics of the intensive storm that
occurred over the north-central Greece on the 10" August 2008 are studied. The event started as two
individual cells formed over the Vermion mountainous area exhibiting moderate characteristics. The
cells moved northeastwards and eventually merged into one cell, growing spontaneously and evolving
into very strong storm properties. Both cells were seeded before and after merging, since their direction
was towards the protected area by the Greek National Hail Suppression Program. The study is based on
data derived through: ECMWF gridded analyses, synoptic charts, radiosonde, and mostly on
measurements recorded and analyzed by the cell tracker TITAN (Thunderstorm Identification,
Tracking, Analysis, and Nowcasting - NCAR). The synthesis of the used data reveals an integrated
picture of the merging process, which apparently altered the dynamical and microphysical
characteristics, enhanced convection and increased radar reflectivity values. The derived conclusions
indicate these specific atmospheric conditions, responsible for the development of such storms and
hailstorms over north-central Greece, pointing out the importance of weather radars and the powerful
tool of the cell tracker TITAN, which could depict in a realistic way an integrated view of storm
initiation, its lifetime development and the impact over the area.

Keywords: cells merging, storm characteristics, hailstorm

JOVOTTTIKA, OUVOUIKG KOl OEPROSVVONIKA YOPUKTNPLOTIKA TG
évrovng Kotoryidag e 10™ Avyovstov 2008 otn fopero ko
kevrpwkn EALGoa

0. Kapaxootag (1)*, V. Spiridonov (2), A. Mrapnléing (1), I. Iv@apoving (1) & T
Kapottoog (1)

(1) *Touéag Metewpoloyioc kou Kliporoloyiog, Zyol Octikwv Emotquav, Apiototélero Tovemotiuio
Ocaoolovikng, Ocooalovikny 54124, EJAdda
(2) Republic Hydrometeorological Service, Skupi bb 1000 Skopje.

Mepiknyn Meletdvtor 10 GUVOTTIKG, SLVOUIKA Kol OgpUOSUVOLKE YOPAKTNPIOTIKA TNG £VTOVIG
Katoryidag mov Eminée v mepoyn g Popetag kar kevipkng EALGdag otig 10 Avyovortov 2008. H
dpactnprotra Eexivnoe Le TO OYNUATIONO dVO SIKEKPILEVOV KLTTAP®V, TOV GYNUOTICTNKOV OTNV
opewn meployn] Tov Beppiov, avamtvccooviog pétplo yapaktnpiotikd. Ta kdtTopo avtd kivhionkov
Bopeloavatohkd kot TEMKA evobnkov ¢’ éva peydho KkOTTOpPO, HE TONOTOTEG OVOTTOEELS,
dNHoVPYDVTOG EVTOVO. YOPAUKTNPIOTIKA Kataryidag. Ta apyikd kbttapa vaéstnoav 6mopd, T0GO TPLV,
0G0 KOl HETE TN GLVEVMON TOLG, €Eauting TNG KIviiong TOVG TPOG TNV TPOGTUTEVOLEVT] TEPLOYN TOV
EBvicov Ipoypappatog Xoralikng Ipootaciog. H pedét Pacileton o dedopéva kopPikdv onpeiov
tov ECMWF, cuvontikoig yépteg, padiofoAicels, kot Kupime 6€ LETPNOES Kol AVOAVGELG TOV pavTdp
KOPOD OTOV EVIOMICUO VEPIKOV KLTTOp®V HEc Tov Aoywospkov TITAN. H ovvleon O6Awv tov
SedoUEVOV OmOKOAVTTTEL Uiot OLOKANPOUEVT EWKOVA TNG SOIKAGING GUVEVMOONG, 1| OOl TPOPAVMS
1GYLPOTOINCE TO SUVOLKE Kol UIKPOPUGIKA YOPOKTNPLOTIKG TG Kataryidag, av&avovtag Tig £VToveg
OVOJIKEG KIVIOELS KOl TIG TWES TNG OVOKANSTIKOTNTAG. To cvpmepdopato cuvoyilovv Tig €101KEG
OTUOCQOIPIKEG OLVONKES, Ol omoieg evBhvoviol ywo TN Onuovpylo Kot ovamTvEn TopOHolmV
yoralokataryidwv ot Bopela kot kevipiky EALGSa, T omovdatdtnta TS ¥prons Tov LETEMPOAOYLIKOD
pavtap, kabmg kot Tov Aoywopikov TITAN, pécw tov omoiov omewcovilete, pe peoloTikd Kot
OAOKANPOUEVO TPOTO, 1 EEMEN Log KoTatyidag, amd v dnpovpyio TG Léxpt T StAvon te.

AgEerg Krerdrd: cuvévmon Kuttdpov, xopaktnplotikd kataryidwv, yahalokataryides,
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A three-dimensional simulation of the 10™ August 2008 storm:
Agl seeding of cell merger by using a cloud resolving model

T. Karacostas (1)*, V. Spiridonov (2), S. Stolaki (1), I. Pytharoulis (1) & I. Tegoulias (1)

(1)*Department of Meteorology and Climatology, Faculty of Sciences, Aristotle University of
Thessaloniki, Thessaloniki, 54124, Greece, karac@geo.auth.gr
(2) Republic Hydrometeorological Service, Skupi bb 1000 Skopje.

Abstract A three-dimensional cloud resolving model is used to study the 10™ of August intensive
storm. This convective case occurred over north-central Greece and resembled similar characteristics of
a cell merger, causing heavy rainfall, hailfall and high-frequency lightning. Three distinct numerical
experiments have been performed. In the nonseeded case, the structural and evolutionary properties of
the reflectivity are analysed, horizontally and vertically, in different simulation times. The 3-d
numerical simulations suggest that the merger process occurred from two or three isolated single-cells,
formed during their SW-NE motion. The merging process apparently alters the dynamical and
microphysical properties through low and middle level forcing, increasing cloud diameters and cloud
depths, enhancing convection, producing more graupel and ice particles and increasing radar
reflectivity values. The resolved TITAN radar imageries depict a similar view of the storm structure,
evolution and interactions of such merging processes. The model calculated maximum radar
reflectivity values coincide with the recorded ones. For these specific cell mergers, two distinct seeding
experiments were conducted, to find out the optimal seeding parameters, related to seeding criteria.
Specific storm characteristics are demonstrated for the stages: before and after seeding, and before and
after merging.

Keywords cells merging, 3-d storm simulation, Agl seeding experiment, hailstorm

Tprodraototny Tpocopoinen g Kataryidag g 10" Avyodvetov
2008: omopd kvTTApPOL GVUVEVMON G pe Agl, pe T (pon povrérov
TPOGONOLMONG YUALULOKATALYIOOS

0. Kopaxkaootag (1)*, V. Spiridonov (2), X. Xtordxkn (1), I. MvBapoving (1) & L.
Teyovhag (1)

(1) *Touéas Metewpoloyios kou Klipozoloyiog, Zyoln Octikawv Emotnuav, Apiototédeto Hovemariuio
Ocooalovikng, Ocooalovikny 54124, EJLdda, karac@geo.auth.gr
(2) Republic Hydrometeorological Service, Skupi bb 1000 Skopyje.

Mepitnyn Xpnoyonoteitat £vo TPIodIAGTOTO HOVTELO TPOGOUOimong xolalokataryidag yio T HeAET
™¢ evrovotatng katoryidag otig 10/8/2008. ZuvéPn ot Bopeion kor Kevipwry EAAGda kou giye
TOPOUOLOL YOPU-KTNPIOTIKG PE KUTTOPO GUVEVMGTG, TPOKAADVTAS Eviovn PBpoxdntwon, xoaholomTtmon
Kot NAekTpikn dpaotnpomro. Eyvav tpeig Stakekpipéves aptOuntikég TposopolOGEIG-TEPALATO. TO
meipapa ywpic omopd, avalvdnke 1 doun ko n eEEMEN TG KoToyidog HEGOV TOV pavTap, KOTAKOPL(O.
Ko optiovTLa, Y10 S1GPOoPES MPEG TPOGOUOIMONE. Ao TNV TPLGOLAGTATY TPOGOLOIMGT TPOKVTTEL OTL M)
oLvévmon GuVERN €attiog dVO N TPLOV HELOVOLEVOV KVTTAP®V, TToL dnovpyndnkay katd t NA-BA
kivnon. H dwdwacio g cuvévmong petafdiiel Tig SUVOMIKES Kol MKPOPUOIKES O10TNTEG UECH
SuvapeE®V TOL ACKOUVTOL GTO KOTMTEPQ Kot Péca enimedo, avédvovtag T dtbpuerpo kot to Bdbog tv
VEQ®MV, EVICYVOVTOG TNV OVOUETO-QOPA, TOpAYovTaS HoAOKO YOAAll KOl TOYOKPLOTOALR, KO
avédvovtag v avakiaotikotnta. Ot ewdveg tov TITAN aneikovilovv mapdpota £ikova T SOUNG TG
Katoryidag, e eEEMENG Kot g aAAnienidpacng dtadt-kacumv cuvévmong. Ot vmohoyiobeices Tyég
™G OVOKAOOTIKOTNTOS CLUPOVOLV HE TIC Koatayeypoppéves. e T KOTTOpO TTOv cuvevadbnKav,
TPOYLOTOTOWONKAV dVO SLUKEKPLUEVO TTELPAOTO GTOPAS YiaL Vo, KaBoploToOV o1 BEATIOTEG TOpApETPOL
omopds, mov oyetiCovtar pe ta kpreiplo avtig. [Mapovcstdlovior GUYKEKPILEVA YOPAKTNPIOTIKA TNG
KaToryloag yio To 6Tad1o: TPV Kot PETA T 6mopd, KaOMG Kot TPV KOl LETH TN GLVEVMOT).

AéEerg Kredrd cuvévoon kuttdpov, 3-8 mpocopoinon, meipapa owopdg Agl, yolalokataryida
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The meteorological setting of a particulate air pollution
episode during November 2009, in Western Macedonia
industrial area, Greece

A.F. Karagiannidis (1)*, A.G. Triantafyllou (1) & T.S. Karacostas (2)

(1)*Laboratory of Atmospheric Pollution and Environmental Physics, Scholl of Technological
Applications, TEI of Western Macedonia, 50100 Kozani, Greece, thankar@live.com
(2)Department of Meteorology and Climatology, School of Geology, A.U.Th., Thessaloniki, Greece

Abstract A particulate air pollution episode of relatively long duration was recorded in the industrial
area of Western Macedonia (Amindaio — Ptolemaida — Kozani axis), Greece, during November of 2009.
A case study of the meteorological aspects of this episode is presented in this paper. The study is based
on the combined utilization of PM10 concentration measurements and meteorological parameters and
simulations. The data used are: a) mean daily PM10 concentration, from the atmospheric pollution
stations network of the Greek Public Power Corporation (PPC) and the Laboratory of Atmospheric
Pollution and Environmental Physics of the Scholl of Technological Applications of TEI of Western
Macedonia, b) operational ECMWF analyses data, ¢) soundings data, and d) vertical profiles of the
basic meteorological parameters, produced by an air pollution numerical prediction model.

It is shown that the episode is related to the lower atmosphere and the Atmospheric Boundary Layer
(ABL) structure, as they were formed by the synoptic setting that prevailed over central and southern
Europe during the examined period.

Keywords PM 10, Omega Blocking, Atmospheric Boundary Layer

MeTewporoyikég cvvOKeS KOTA TN SLdpKELR EVOG
EMELGO0I0V COUUTIOLUKNG O THOGPULPLKIS PUTAVONS OTT)
Bropnyavikn weproyn g Avtikig Maxkedoviag, Nosppprog
2009

A.®. Kapaywvviong (1)*, A.I'. Tpravtagoirov (1) & O.X. Kapoxdortag (2)

(1) *Epyactipio  Atuoopoipixnc Pomavons ko Ilepifallovuns Dovoikns, Zyoly Teyvoloyikav
Egappoyaov, TEI Avuknc Moxedoviog, 50100 Kolavy, EAAada, thankar@live.com
(2)Touéog Metewpoloyiog ko Kluoroloyiog, Tunue I'ewloyiag, A.I1.6., Osooalovikny, ElLddo.

Mepiinyn 'Evo ene1ic0010 COUOTIOWKNG OTHOCOUPIKNG POTOVONG, OYETIKG HEYOANG YPOVIKNG
duapkelag, kKataypdonke to Noéufplo tov 2009 ot Propunyavikny mepoyn Avtikng Makedoviag, fitot
otov G&ova Apvviaiov — Iltokepaidog — Koldvng. Xtmv mapovco epyacioc HEAET®VIOL Ol
UETEOMPOAOYIKEG GUVONKEG TOL EMKPATNOOV KOTO TN Odpkewd Tov. o 10 okomd avtd yiveton
GUVOLOCUEVT] XPNOT UETPNOEDV CLYKEVTIPOoE®MV AX10 otV mEPLOYN], LETEMPOLOYIKDV TOPUUETPOV
Kot Tpocopolmcemy. Edikdtepo ypnoyonoovvial o) HEGEG NUEPNOLEG oLyKeVTpmoels AX10 amd to
diktvo 6TOOUOY HETPNONG OTHOGEOIPIKNG pVTaveng TG Anpoctog Emyeipnong Hiektpiopod (AEH)
kot Tov Epyoomnpiov Atpoceoipiknig Pomaveng wou IMepifarrovikris dvowknig tov TEI Avtikng
Maxkedoviac, B) emyeipnolokés avarvcelg tov Evpomaikod Kévipov Meconpdbeoung Ipdyvmong
(ECMWEF), v) dedopéva padtoporicemv, §) ta katakdOpueo Tpoeil Tov PACIKOV HETEMPOLOYIKOV
TOPAUETPOV GTNV TEPLOYN EVIPEPOVTOS, OTMOG AVTE TPOKHTTOVV Amd TN XPNOT EVOS HETE®POLOYIKOD,
TPOYVOOTIKOD LOVIELOV 0EPLOG pUTTAVOTG. ATO TNV avAALGT TPOKVTTEL OTL TO EMELGOOI0 GyeTileTal pe
™V dopn ™G KatdTEPNS ATUOcPApag Kot Tov AOZ oty meployr], OTMG 0T SopopeOdnKayY omd )
GUVOTITIKT] KOTAGTOOT) OV EXKPATNGE TNV TEPIOO0 0T GTNV KEVIPIKY Kot voTio Evpdm.

Aggerg Krhewdra AX10, Quéyo Epmodiopog, Atpooparpikd Optokd Ztpdpo
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Evaluation of the Canadian fire weather index in Greece and
future climate projections of forest fire risk

A. Karali (1)*, A. Roussos (1), C. Giannakopoulos (1), M. Hatzaki (1), G. Xanthopoulos (2)
& K. Kaoukis (2)

(1) *Institute for Environmental Research and Sustainable Development, National Observatory of
Athens, Athens, 15236, Greece, email: akarali@noa.gr

(2) Institute of Mediterranean Forest Ecosystems and Forest Products Technology, National
Agricultural Research Foundation, Athens, Greece

Abstract Current trends in the Mediterranean climate and more specifically in Greece indicate longer
and more intense summer droughts that even extend out of season. In connection to that, the frequency
of occurrence of forest fires is on the rise, as well as fire intensity. Additionally, soil erosion triggered
by heavy rains, after such fire incidents occur, is aggravated. In order to investigate fire danger in
correlation with meteorological conditions in Greece, the Canadian Fire Weather Index (FWI) was used
in the context of the current study. FWI is a daily meteorologically-based index designed in Canada
and used worldwide to estimate fire danger in a generalized fuel type. The FWI System provides
numerical ratings of relative fire potential based solely on weather observations.

In this study, an evaluation of the index applied to current fire data for Greece is initially performed.
Additionally, the index is correlated to observed meteorological data over a 7-year period, with
particular emphasis on the most vulnerable region of Southern Greece. The study aims to establish
whether FWI values can adequately reflect fire risk as judged by actual fire occurrence and to estimate
the potential projected changes in fire risk.

Keywords forest fires, FWI, meteorological conditions, RCMs

A&rohoynon tov Kavadikov d€IKTN ETKIVOUVOTNTOG
TUPKAYLAGS KOl LEAALOVTIKES TPOPAEYPELS KIVOUVOD TUPKAYLAG

A. Kapdin (1)*, A. Povooog (1), X. INavvakémoviog (1), M. Xatldxn (1), I'. ZavBomovrog (2)
& K. Kaovkng (2)

(1) *Ivanitotro Epevovav Tlepifaliovioc kou Biwowuns Avamroéng, EOviké Aotepookomeio AOnvav,
AOva, 15236, EJAado, HAektpovikny AiedOvvon. akarali@noa.gr

(2) Ivetitobro Meooyeioxav Aogikwv Okoovatnudtwv &Teyvoloyios Aaoikav Ipoioviwv, EQviko
Topvua Aypotikng Epevvag, A0nva, ElLddo.

Mepitnyn H mapovca téon oto pecoyelokd KAipo kot mo cvykekpipéva oto kAlpo tng EALGdag
VITOOMAMVEL PEYAADTEPEG KOl EVIOVOTEPEG TEPLOSOVG ENpaciag katd Tn diipkela TG Oepung mepltddov
oV £10V6. o T0 AOY0 0T 1 GLYVOTNTO EULPAVIONE TOV SUCIKAOV TVPKOYLOV KaOMG 1 €vTact Tovg
avéavovtat. Emmiéov, 1 Stifpmon tov eddpovg evdéyetal va emdevmbel pe v mapovsio Eviovov
Bpoyontdoewv petd omd mupkayld. T ) diepehvnon Tov Kvddvoy Tupkayldg 6 GUVOVAGUO UE TIG
pete@poroycés ovvinkeg otnv EAAGSa, ypnopomombnke o Kavadikog Agiktng Emnucvévvotnrog
TTvprayiag (FWI). O FWI oyedidotnke otov Kavadd Kot ypnoLlonoleitol 6€ ToyKOGHIO KATpLOKO yio
™V eKTiunon Kvdhvov TupKoyLdS o€ £va YEVIKEVUEVO TUTO Kawaipov. O deiktng mapéyet apOuntikég
EKTIUNOELS Yl TOV TOOvO Kivduvo €KONAMONG HIOG TUPKAYLIG YPTOLLOTOLUDVIOG OTOKAELGTIKE
UETEDPOAOYKG dedopéva. Xtnv Tapovoa HeAétn, yiveror o mpoomddela a&loldynong tov deiktn
CUYKPITIKG pe mpoOcpata dedopéva daoikdv mupkayldv otnv EAAGSa. EmmAéov, o deiktng
ovoyetileton pe 10 PETEDMPOAOYLKG dedOpUEVA TTOL TTOPOTNPNONKAY KOTA T OLAPKELD HOG TEPLOSOL 7
€TV, pe Wlaitepn éupacn oty mepoyn s Notag EAAGdag. H pelétn éxel mg otdyo va dramotwbel
€4V Ol TIHEC TOV OEIKTN OVTOTOKPIVOVTOL ETOPKAOG OTOV Kivouvo KONAMONG MG TUPKAYLIG, OTMG
Kpivetor omd KOTOYEYPOUUEVO, TEPIOTATIKA TUPKOYLAS KoOmdG Ko Tnv ektiunon tov mbovev
LEALOVTIKGV PETAPOADY TOV KIVEHVOV TUPKOYLAS.

AéEerg Krewdra daocég mupkayiés, FWI, petewpoloyikés cuvOnkec, meptoyikd kKAMpotikd poviéia
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A first comparative analysis of data collected from Automatic
and Conventional Weather Stations in Greece

N. Karatarakis (1)*, A. Sarantopoulos (1), T. Charantonis (1), P.T. Nastos (2), K. Lianos
(2) & K. Petsa (3)

(1)*Hellenic National Meteorological Service, Hellinikon, 16777, Greece, nkhydro@hnms.gr
(2) National and Kapodistrian University of Athens, Athens, Greece
(3) University of the Aegean, Mytilene, Greece

Abstract An automatic system of meteorological observations has become operational at Hellenic
National Meteorological Service. The new system attempts to overcome the problems of shortage of
personnel and limited budget in recent years. From the operational and Climatological standpoint, it is
essential to compare, analyse and study data collected from both systems of observation, detect
differences between them, understand them better, and perform any necessary adjustments. These
differences may become important when time series are used in evaluation of normal values,
developing homogenized data in order to examine climate variability and change, or analyzing extreme
weather events. In this study, a first analysis of temperature data collected from 11 Meteorological
Stations is attempted. The study period is 18 months and only data from common synoptic hours is
examined. Specifically, the parameters of dry temperature for three main synoptic hours of observation
(06, 12, 18 UTC) and minimum and maximum temperature are studied. Results show that, in general,
there is a good correlation for dry temperature, however, in some cases, there are significant differences
in extreme temperatures, which require further study.

Keywords Automatic Weather Stations, Conventional Weather Stations, Temperature

Mo TpOT GUYKPLTIKY] AVAAVOT HE60UEVOV 0T0 AVTORATOVG
Kol Xoppatikovg Metemporoyikovg Xtadpovs oty EALGOQ

N. Kapatapaxng (1)*, A. Zapavromovrog (1), O. Xapavrovng (1), [1.0. Nastog (2), K.
Awvog (2) & K. lIétea (3)

(1) *EOvikn Metewpoloyixy Yanpeoia, ElAyviko, 16777, EAAdda, nkhydro@hnms.gr
(2) EOviko kar Komodiotpioxo I[avemiotiuio AOnvav, AGnva, ELAddo.
(3) Hoavemotiuio Aryaiov, Motidvy, EALGdo.

Mepitnyn To ocvotuo aLTOMOTNG HETEMPOAOYIKNG TopOTHPNONG EYel opyicel va Aettovpysl
emyelpnolokd oty EBvikn Metewporoykr Yanpesia oe neploxés 0mov Agitovpyovsav cvufartikol
oteleywpévol petewporoyikol otobpol, Tpokeévov va Eemepactovy To mpoPAnpata TG EAMAEWYNG
TPOCOTIKOD TOV TEAEVTAUMV YPOVOV. ATO ETYEPTCLOKNG KOl KAUATOAOYIKNG AToyng, eivot avoykaio
Vo TPAYULATOTOM B0V GUYKPITIKEG HEAETEG TV SESOUEVMV KOL OO TO. VO GUGTILATO TOPUTHPNONG,
MOTE VO EVIOTICOVUE TVYOV SLPOPEG OVAUESH TOVG, VO EMLYEPTICOVUE TNV KOTOVONGN TOLG KOl VoL
Kévovpe v avaykaio, Tpocappoyn. Ot Stpopés avtég pmopel Vo KOTOOTOOV GNUOVTIIKEG, OTOV
YPNOLOTO0DVTIOL YPOVOCELPES O EPUAPUOYEC OMMG: VTOAOYIOUOC KOVOVIK®OV THAV, OovATTLEN
opoyevoTouévav dedopévav ylo dlepedvnon NG KAMUATIKAG UETOPANTOTNTOG KOl OAAAYNG, 1
AVAALGN OKPOI®V KOPIKOV YEYOVOTOV. LT HEAETN OLTN EMLYELPEITOL HIO OPYIKT ovdAvoT dedopévav
Oeppokpaciog and évo cdvoro 11 otobudv pe Vmapén mTapdAANA®V ¥POVOGEP®V HE TO. ODO
GUGTNUOTO TOPATPNONS Yo por TEPiodo 18 pnvdv. Zvykekpiuéva, UELETOVVTOL Ol TOPAUETPOL TNG
Oeppokpaciog Enpod v tpelg kdpleg cvvortikég mpeg mapatnpnong (06, 12, 18 UTC) kot g
eMdyrotng kon péytotng Bepuokpaciog. To péypt tdpa amotedéopata, deiyvouv OTL VIAPYEL YEVIKE
KOAN GuoyYETion OGOV apopd ot Beppokpacic ENpod, WOTOGO GE OPIGUEVES TEPITTMGELS VITAPYOLY
ONUOVTIKEG ATOKAIGELS OTIG AKpes Beprokpacies, ol omoieg yplovv mepartépm diepedvnomng.

Aggerg Krerdra Avtoparor kon Zoppatikoi Metemporoywkoi Zrabpoi, Ogppokpacio.
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Model for estimating atmospheric ozone content over
Northern Europe for use in solar radiation algorithms

K. Karavana-Papadimou (1), B.E. Psiloglou (2), S. Lykoudis (2) & H.D. Kambezidis (2)*

(1) National & Kapodistrian University of Athens, Dept. of Geology & Geoenvironment, Athens,
Greece

(2) *Institute for Environmental Research & Sustainable Development, National Observatory of Athens,
GR-11810 Athens, Greece, harry@noa.gr

Abstract Part of the attenuation to the incoming solar radiation by the atmosphere is attributed to
absorption by ozone in the UV and visible portions of the spectrum. Ozone absorption typically
accounts for only 2-3% of the global solar radiation depletion, but it is often 10-20% of the absorption
of the direct component. Thus, broadband solar radiation models require atmospheric ozone content as
input in order to correctly calculate the direct component. Van Heuklon in 1979 described the general
spatial and temporal characteristics of the ozone column in the atmosphere with an empirical
mathematical method that can be easily incorporated into solar radiation transmission models (codes).
The model requires only the day of the year, the latitude and the longitude of the location of interest in
order to calculate the total ozone column for that place and time, based upon observed climatological
averages. In this study, the performance of Van Heuklon’s model for the atmospheric ozone content
estimation is tested against satellite measurements for a number of cities in Northern Europe. A new
model is developed with promising results.

Keywords Solar radiation, atmospheric ozone content, broadband solar radiation models

Movtélo ekTipnong ¢ 6TINANS ATROGPULPIKOD 0L0VTOS 6T1)
Bopsrwo Evponn Yo yp1jon o€ arlyoprtOpovg vroroyiopov
NAMoKS axTivopforiag

K. Kapapavé-Ilawadnpov (1), B.E. Yvroyrov (2), X. Avkoddne (2) & X.A. Kaprelidng (2)*

(1) EOviko xou Komoditproxo Hovemoriuio AOnvav, Tunuo. I'ewloyios & ewmepifallovrog, ABnva,
EAéda

(2) *Ivanitotro Epsovav Iepifidlovioc & Biooyng Avartoéng, EQviké Aotepookonsio AOnvav, 11810
AOva, EAéda, harry@noa.gr

Mepiknyn Mépoc g e€acBéviong oty €ioepyOuevn MAOKY oKTWoBoAio omd v aTHdSRULpa.
arodidetor otnv omoppodPnon omd to 0lov oTNV VIEPLOON KOl OpaTi| TEPOYN TOL Qdcopatoc. H
amoppoPNon TV 6LoVTog KupaiveTal Tumikd 6to 2-3% pdvov g oOMKNG NAEKNS aKTvoBoAlng, Evd
glvon ouyvn e amoppoenon g Taéng Tov 10-20% oty dpeon ovvictdca. ‘Etot, to ohopacpoticd
NAokd povtéla amontovv oty €6080 TOLG TNV TN NG OTRANG TOL ATHOGPAPKOV OLoVTog
TPOKEEVOL Vo, VTOAOYIGHEl cwoTd N dueon cuviotdoa. O Van Heuklon to 1979 mcepiéypaye to
YEVIKG YOPIKA KOL YPOVIKA YOUPAKTNPIOTIKA TG 6THANG TOL 6LOVTOG GTNV ATULOGPULPO. LE Hiol EUTEPIKN
pobnuotkr péBodo mov pmopet va evoopoatmbel ebkolo o€ poviéda (KOSIKEG) S1d0oMGg TG NALOKNG
axtvoporiog. H pébodoc ypetdletar povov Ty nuépa Tov £ToVg Kot T0 YEWYPUPIKO TAATOG/ UAKOG TG
tomoBeciog evOOPEPOVTOG TPOKEINEVOD Vo DTTOAOYIGEL TNV OMKY otAn Tov OLoVTOog Yo TOV
GUYKEKPLUEVO TOTO KaL XPOVO, BOCIGUEVO G LETPNUEVEG HECEG KAMUATIKEG TWES. TNV £PYOGIO OLTHY,
eréyxeton M amodoon g peBodov Van Heuklon yio v extipnon g GTHANG TOL ATUOCPALPLKOD
o0lovtog pe opdloyeg Sopvpoplkég UeTpnoel; 6 éva oplBud morewv g Bopewag Evpomng.
Avantoccetat £vo VEO LOVTELO LLE VTOGYOUEVO ATOTELEGLLOTAL.

Aggerg Khewdra Hloxr| axtivopolrio, atpooeaipikd 6lov, olopacpatikd Lovtéda axtivopoiiog
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Spatial and temporal analysis of extreme anomalous hot and
dry weather conditions in Israel

0. Karo & H. Kutiel*

University of Haifa, Department of Geography and Environmental Studies, Haifa, 31905, Israel,
kutiel@geo.haifa.ac.il

Abstract This study analyzes extreme anomalous hot and dry weather conditions in Israel based on a
new definition of these events. Four thresholds of temperature and four thresholds of relative humidity
are proposed based on departures from the relevant monthly means of each of the variables at each
station. Thus, an extreme anomalous hot and dry day is defined when two conditions are fulfilled: The
standard score of the temperature is above one of the four thresholds and the standard score of the
relative humidity is below one of the four thresholds. The combination of the two provides five
different degrees of severity of hot and dry weather conditions. Their temporal and spatial distribution
is presented and discussed.

The main conclusion of this study is that differences in temperature and relative humidity in various
geographic regions require a new definition for extreme anomalous hot and dry weather based on a
regional basis and not on a unique one for the entire country throughout the year. By establishing
various degrees for extreme anomalous hot and dry weather events based on the monthly average and
the standard deviation of maximum temperature values and minimum relative humidity values for each
region, a more accurate definition of such events is obtained.

Keywords Sharav, Maximum Temperature, Relative Humidity
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Assessing the impact of mineral dust and adsorption
activation on cloud droplet formation

V.A. Karydis (1)*, P. Kumar (2), D. Barahona (3), I.N. Sokolik (1) & A. Nenes (1,2)

(1) *School of Earth and Atmospheric Sciences, Georgia Inst. of Technology, USA, viassis@gatech.edu
(2) School of Chemical and Biomolecular Engineering, Georgia Institute of Technology, United States
(3) NASA Goddard Space Flight Center, Greenbelt, MD

Abstract Most aerosol-cloud-climate assessment studies assume that aerosol with a substantial fraction
of soluble material are the sole source of Cloud Condensation Nuclei (CCN). However, insoluble
species can also act as good CCN, even if they lack appreciable amounts of soluble material. The
source of hygroscopicity in these particles is the adsorption of water vapor onto the surface of the
particle. Moreover, during atmospheric transport, fresh dust undergoes aging which results in a coating
of soluble material on its surface that augments its CCN activity. Given that dust may affect
precipitation in climate-sensitive areas, the ability to capture the complex impact of mineral dust on
cloud droplet formation is an important issue for global and regional models. The “unified dust
activation framework” of Kumar et al (2011) can be used to calculate the CCN activity of both fresh
and aged dust. In this study, simulations of droplet number are carried out with the GMI chemical
transport model. GMI simulates global atmospheric composition which is used to drive the droplet
number calculations of Kumar et al. (2011) parameterization. This new framework is a comprehensive
treatment of the inherent hydrophilicity from adsorption and acquired hygroscopicity from soluble salts
in dust particles and is used to assess the impact of dust and adsorption activation on the predicted
global droplet number concentration.

Keywords cloud droplet formation, mineral dust, adsorption, GMI, Cloud physics

Megrétn NG EMIOPAGNS TNG OKOVIG KL TN|G EVEPYOTOINOG
HEC® TPOGPOPNONG GTO GYIUUTIGUO CTAYOVIOI®V GE VEQT).

B.A. Kapbong (1)*, P. Kumar (2), D. Barahona (3), I.N. Sokolik (1) & A. Néveg (1,2)

(1) *School of Earth and Atmospheric Sciences, Georgia Inst. of Technology, USA, viassis@gatech.edu

(2) School of Chemical and Biomolecular Engineering, Georgia Institute of Technology, United States
(3) NASA Goddard Space Flight Center, Greenbelt, MD

Mepilnqyn O teplocdTEPEG PEAETEG TNG EMLOPAGCTIG TV OEPOAVUATMV GTO GYNUATIGHO TOV VEPDV KoL
Kot EMEKTOOT 6TO0 KAIpO vrobétovy OTL o0 cOUATIOW HE onuavtikd véuTodAVTd KAGGH givol I
povn myn mopivev coprdkvaong vepov (CCN). Evtovtolg, ta adidlvta copotidio propovv exiong
va gvepynoovv og amotehecpotikd CCN, €0t® KL v dev MEPLEYOVY GNUOVTIKT TOGOTNTO SLOAVTOV
6VoTUTIK®V. H vypockomikdmTo 0vTdV TV oUaTdinv 0QEileTal 6TV TPOGPOPTGT VOPOUTUDY OTNY
emeavewe tovg. EmmAéov, Katd tn SdpKeEd TG HETOPOPAG TOVG GTNV OTUOCPOLPA, CVTIOPOVV HE
VOATOSAVTEG OVoieg e OmOTEAECUO VoL ONUIOVPYEITE €va EMIGTP®UO VOATOSIHAVTOD VAIKOD GTNV
EMEAveEl TOVG oV av&avel v evepydtnTd toug g CCN. Agdopévov 0Tt 11 6KOVN pmopel va Exel
emidpoon o1 PpoxdnTmon oTig KAMUATIKE gvuaictnTteg TEPLOYES, 1| TPOGOUOIWOT TNG EMOPACNS TNG OTO
CYNUATICHO oTayovidimv oTa vEQN glvat £va onUavTiKo {NTNUo Yo To KALOTIKG LOVTELD ToyKOG LG
kot péomng khipokac. To «evomompévo Loviédo evepyomoinomng tng okovne»y tov Kumar et al. (2011)
pmopei va xpnoyomombei yio va vroloyioet Ty gvepyotnta g okovng og CCN. Xg avtiv v peré,
1 TPOGOUOIMOTN TNG GLYKEVIPMGNG TOL aplBoDd GTOYOVISIMV GTa VEQN TPOYUOTOTOLETOL LE TN XP1oN
tov poviéhov GMI. To GMI mpocopoidvel T ¥k 6GOGTACT TOV COUATISIOV TS ATULOCRULPAG OTOV
GTI CLVEYELD. YPNOLUOTOLEITAL Y10, TOV DTOAOYIGHO TOV POV GTayoVISI®V amd T TOPOUETPOTOiNoT
tov Kumar et al. (2011). Avtd 0 véo HOVTELO OTOTEAEL L0l AVAAVTIKT TTEPLYPAPT] TNG VIPOPIAMKOTTAG
TOV COUUTOI®V TNG OKOVNG, MOV OQPEIAETE TOGO GTNV TPOCPOPNGCT VOPATU®Y OGO KOl KOl GTNV
VYPOCGKOTIKOTNTA TM®V VOATOSWAVT®OV OAAT®V 7OV  evomotifevion otV emedveld g, Kot
ypnopomoteital yio va a&loloyNGeL TNV emidpacn Thg okovng kat g Bempiac g evepyonoinong pécw
TPOGPOPNONG OTNV TPOPAETOEVT] GUYKEVTIPMGT TOV ApOUOV GTAYOVISi®mV oTa VEQT).

AgEerg Kredra oynpotiopog otaydvemv og véen, okovn, mpocpdenon, GMI, puoikn vepmv
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Aerosol characteristics over Bay of Bengal during W-
ICARB cruise campaign

D.G. Kaskaoutis (1)*, P.R. Sinha (2), S.K. Kharol (3), P.G. Kosmopoulos#, R.K. Manchanda
(2), R.P. Singh (4), K.V.S. Badarinath (3) & S. Sreenivasan (2)

(1)*Research & Technology Development Centre, Sharda University, Greater Noida, 201 306, India,
dimitriskask@hotmail.com

(2) National Balloon Facility, Tata Institute of Fundamental Research, Hyderabad - 500 062, India

(3) Atmospheric Science Section, National Remote Sensing Centre, Dept. of Space-Govt. of India,
Balanagar, Hyderabad, 500 625, India

(4) School of Earth and Environmental Sciences, Schmid College of Science and Technology, Chapman
University, Orange, CA 92866, USA

*Formerly at University of Athens, Department of Geology and Geoenvironment, Athens, Greece

Abstract Detailed observations of aerosol optical and physical properties were carried out to study
variability at the sea surface, along vertical profiles and total column during the Winter-Integrated
Campaign on Aerosols, Gases and Radiation Budget (W-ICARB) from 27 December 2008 to 30
January 2009 in the Bay of Bengal (BoB). The results show large heterogeneity in aerosol load and
characteristics; dominance of anthropogenic aerosols over the northern BoB, along the eastern Indian
coast and in far east BoB region and higher fraction of coarse-mode aerosols over the southern parts of
BoB. The aerosols over the area are highly influenced by the Indian continental outflow and the
biomass burning in the southeast Asia. On the other hand, the larger fraction of coarse-mode aerosols
over the southern BoB is closely associated with intense sea-surface winds producing coarse-mode sea-
salt aerosols. The vertical profiles of aerosols obtained via balloon measurements also exhibit
considerable vertical heterogeneities, which are also detected from CALIPSO data.

Keywords acrosol characteristics, continental influence, W-ICARB, Bay of Bengal

XapoKTnNpoTIKa TOV agpoivpdtmv otov Koimo g Beyyding
KOTA T1] O1apKELD TNG TEPOpoTIKNG Kapmdaviog W-ICARB

A.T. Kaokaovtng (1)*, P.R. Sinha (2), S.K. Kharol (3), IL.T. Kocpénonkog#, R.K. Manchanda (2),
R.P. Singh (4), K.V.S. Badarinath (3) & S. Sreenivasan (2)

(1) *Tunua  Epevvag wou  Teyvoloyiag, Sharda University, Greater Noida, 201 306, Ivdia,
dimitriskask@hotmail.com

(2) Ivauirovto Epopuoouévys Epevvag, Hyderabad, Ivoio

(3) Tunua ®voiknc e Aruoopaipag, EQviko Kévipo Tniemoronnong, Hyderabad, Ivdia

(4) Tunua Iepifolroviikwv kor I'nivov Emotqudv, Schmid College Emotiung xor Teyvoloyiag,
Chapman University, Orange, HIIA

*oadaidtepa oro Havemotiuio AByvav, Tufue lewloyioc ka Fewmepifdliovioc, AGhva, EMdda.

Tepidnyn H epyacio ovt e€etdlel To yopoaKTNPIOTIKA TOV aeporvpdtov ot BaAdooia meployn Tov
KoéAimov g Beyyding (KtB), 1060 omv emedveln g 0dhoccog 660 Kor 6g oAOKAnpn v
atpoo@aipikny othAn. Ot petprioels mapnkov Katd TN SdpKeln TG TEWPOUATIKNAG Koumdviog W-
ICARB (27 Asexepppiov 2008 — 30 Iovovapiov 2009). Ta amoteréopato €0ei&av avénuéva mocd
agpolvpdtov Kuping oto Bopeto tunqpa Tov KB, ta omoila mpoépyovtav amd petapopd agpoivpdtov
amd TS pumacpéveg meploxés g Ivdiag. Emiong, ta agpoAduata oto avatolkd pépog tov KB
emnpealotay and ekmoumég Kavong Popndlog Kot SactK®V TupkaylidVv 6TV votoavatolkr Acia. ITwo
KaBopég aTHOGPUPIKES oLV KES EvToTioTNKAY 6T0 vOTlo Tufpo Tov KB dueca emnpealdpeveg and
OYLPOTEPOVG OVELOVG, Ol OToiol Tapiyoyav agpoAvpata Boidociov dratos. H onuavtkn ympo-
YPOVIKT HETAPANTOTNTO TOV TOGOV KoL TOL TUTOL TV AEPOAVUATOV Thve amd T BaAdooia Tepoyn
ntov epeavig kot and v e€€taon Tov KABETOV G0UMV TV OEPOAVUAT®OV TOGO OO UETPNOELS
UTOAOVIOV 0G0 kat oo dopupoptkég mapatnprioeig CALIPSO.

Ag€erg Kredrd yopaxtnpiotikd agpoivpdtov, petapopd pomav, W-ICARB, Koirog g Beyyding
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On the variability of atmospheric aerosols over India during the
drought pre-monsoon and monsoon 2002-2003

D.G. Kaskaoutis (1)*, R. Gautam (2), D. Goto (3), P.G. Kosmopoulos#, R. P. Singh (4), S.N.
Singh (5) & M. Sharma (1)

(1)*Research & Technology Development Centre, Sharda University, Greater Noida, 201 306, India,
dimitriskask@hotmail.com

(2) Laboratory for Atmospheres, NASA Goddard Space Flight Center, Greenbelt, Maryland, USA

(3) Atmosphere and Ocean Research Institute, The University of Tokyo, Japan

(4) School of Earth and Environmental Sciences, Schmid College of Science and Technology, Chapman
University, Orange, CA 92866, USA

(5) Radio and Atmospheric Sciences Division, National Physical Laboratory, New Delhi, India
*Formerly at University of Athens, Department of Geology and Geoenvironment, Athens, Greece

Abstract Analysis of multi-satellite sensors and ground-based measurements shows influence of the
dry monsoon of 2002 and pre-monsoon of 2003 on aerosol properties over the northern India. TRMM
observations over south Asia highlight the declining of rainfall over the north-western India in 2002
and 2003. NCEP/NCAR reanalysis data are examined for revealing the anomaly of April-July 2002 and
2003 synoptic conditions from the mean climatological situation. MODIS AOD and TOMS Al
observations show increasing values during April-July of 2002 and 2003, strongly related with increase
in dust activity during the drought months of July 2002 and May-June 2003 over northern India.
Ground-based spectral aerosol observations over Delhi and Kanpur show enhanced aerosol optical
depth associated with dust activities, while the model SPRINTARS simulations are found in general
agreement with satellite and ground-based observations.

Keywords precipitation anomalies, drought periods, monsoon, dust aerosols, northern India

MetafintotnTe TOV agpoiopdtmy oty Ivéia katd T owdpkero
™ Enp1s povsmvikng 2002 ko wpo-povowvikig 2003 meprodov

AJ. Kaokaobvtng (1)*, R. Gautam (2), D. Goto (3), IL.T. Kocp(mm)kog#, R.P. Singh (4), S.N.
Singh (5) & M. Sharma (1)

(1) *Tunua  Epevvag wou  Teyvoloyiog, Sharda University, Greater Noida, 201 306, I[vdia,
dimitriskask@hotmail.com
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*Modoudtepa oro Hovemotiuio AOyvarv, Tufue lewoyiac ka Tewmepifdliovioe,, ABhva, EAAdda

Tepilqyn H epyocio avt) ypnopomotel S0pvPOPIKEG Kot  EmIYEIEC TOPATNPNOES Yol TNV
TopakorovOnon g HeTaPANTOTNTOG TV 0EPOAVUATOV Katd TNV Enpn povowmvikny 2002 kot mpo-
povowviky 2003 mepiodo ot Popela Ivdia. Katd tig mpoavapepbeiceg mepiddovg vanpée onuavtikd
EMena BpoyOTTMONG CUUPMVO e TapatnPNoEls Tov dopuvpopkod déktn TRMM kvpiog ot
Bopetodvtikn epnukn mepoyn g Ivdiog. Metemporoykd dedopéva and NCEP/NCAR avoivdnkav
®ote va Swmotwbel n avoporio g meptodov Ampidiov-Ioviiov 2002 kor 2003 amnd T péom
Kotk Kotdotaon. Emmiéov, dopveopicd (MODIS kot TOMS) kan entiyeio dedopéva oto Aghyi kot
to Kanpur avaAdOnkav yio v mapakoroddnon tov petafordv tov ontikol PdOovs tmv aepolvpdtov.
To omotedéopata ovédEEov [ol GNUOVTIKY 00ENGT TOV EOPTOV CEPOAVUATOV KOl TOV EKTOUTOV
oKOVNG KaTd Tovg To Enpovg pnveg, Tovio 2002, Mdo-Iovvio 2003. Ot TPOGOUOIDGELS TOV OTTIKOV
BaBovg TV agpoivpdtmv Katl TG okovng mve and v mepoyn péom tov poviédov SPRINTARS
GUUE®VOVV, €V YEVEL, LLE TIG ETLYELEG KAl SOPLPOPIKES TOPUTNPNCELS.

AéEerg Kredra avopaiio fpoyorttdoemv, Enpacic, Lovodvag, epnukd agpoidpata, fopeta Ivdia
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Heat island and thermal bioclimate in Athens, Greece

G. Katavoutas*, G. Georgiou, D.N. Asimakopoulos & G. Theoharatos

Department of Environmental Physics-Meteorology, Faculty of Physics, University of Athens,
University Campus-Zografou, 15784, Athens, Greece, geokat@phys.uoa.gr

Abstract Urbanization and industrialization is the main cause of the well documented climatic
phenomenon called heat island. As the problem is worse in big cities, more urban residents complain
about discomfort conditions. In this context, the aim of the present study is a combinational approach
of heat island and thermal comfort in the city of Athens. For this purpose meteorological data of air
temperature, relative humidity, wind speed, solar radiation and cloud cover data have been employed
for two years, by a network of stations, as obtained by the Hellenic National Meteorological Service,
the National Observatory of Athens and the National Technical University of Athens. Thermal comfort
was assessed through Physiological Equivalent Temperature (PET), a thermal index derived from
human heat balance, utilizing the Rayman model.

Keywords heat island, thermal comfort, Physiological Equivalent Temperature, PET

Oeppikn] vioida ko Oeppiko Prokiipa otnv AOva, EALGOG

I'. Katafovtoc*, I'. l'empyiov, A.N. Aonpaxorovros & I'. Ocoyapdrog

Touéas Dvaixng Ilepifalioviog-Metewpoloyios, Tunuo Pvoixng, Iavemotiuio AOnvav, Ilov/moin
Zwypagov, 15784, AOnva, EALdda, geokat@phys.uoa.gr

Mepiiqyn H ootikomoinon kot 1 ekPropnydvion eivar m koplo ortice Tov KOAG TEKUNPLOUEVOD
KAMPOTIKOD Qovopévov mov ovopdaletal Oeppukn vnoida. Agdopévou OtL To TPOPANUA givon peyoAdTepo
OTIC MeyOAeg mOAELG, OMO KOl TEPLGGOTEPOL KATOIKOL TOV OCTIKOV TEPLOXDOV OLOUAPTOPOVIAL Ylo.
ouvOnkeg dvopopiog. Xto TACIGIO 0VTO, OTOYXOG TNG TOPOVoOS HEAETNG &ival L0 GLVOLAGTIKN
npocéyylon g Beppuknc vnoidag kan g Oeppukng dveong otnv mOAN g Abnvag. T'a 1o oxomd owtd
ypnotporomOnkay petemporoyikd dedopévo Bepuokpaciog aépa, GYETIKAG VLYPOGIOG, ToyXOTNTAG
avépov, MAoKNG aktvoPforiog kot vepokdAvymg dVo etdv, amd £va diktvo otabumv, Ommg
mapayopnOnkav and v EOvikn Metewporoyw) Yanpeoia, to EOvikd Actepocskoneio AOnvodv kat to
EBvikdo Metoofro Iohvteyvelo. H Oeppuxy| dveon extyundnke péow g Puvoioroyikng Isoddvapng
Ogppoxpaciog (PET), evoc Beppkov deiktn o onoiog mpokimtel and to avlpmnivo Beppikd 1ooliyio,
YPNOUOTOLDVTOG TO HovTéLo Rayman.

Aggerg Krerdra Oeppun vnoida, Oeppkn aveon, Guctoroyikn loodvvaun @sppokpacio, PET
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Thermal comfort in hot outdoor environment under
unsteady conditions

G. Katavoutas*, H.A. Flocas & M. Tsitsomitsiou

Department of Environmental Physics-Meteorology, Faculty of Physics, University of Athens,
University Campus-Zografou, 15784, Athens, Greece, geokat@phys.uoa.gr

Abstract One of the major problems of outdoor thermal comfort assessments is the quantification of
thermophysiological parameters in order to model human heat balance, especially under unsteady
conditions. In this context, the aim of this study is to investigate the temporal courses of
thermophysiological parameters involved in human heat balance and the contribution on heat fluxes to
and from the human body. This applies for a person leaving a typical indoor environment and seating
quite under the shade of a tree for 30 minutes. In order to achieve these simulations, the Instationary
Munich Energy-Balance Model (IMEM) is employed. Body temperatures and heat fluxes are modelled
for a standard male at intervals of 1 minute, using the appropriate meteorological measurements carried
out during 10 experimental days under hot summer conditions. Although the current study reveals that
the temporal pattern of mean skin temperature has a similar form, there are marked quantitative
differences between the experimental days. The results have demonstrated that the mean skin
temperature difference, during a time frame of 30 minutes under the shade, varied from 2 to 3.2 °C.
This variation depends primarily on the increase of the air temperature.

Keywords thermal comfort, thermophysiological parameters, human heat balance, unsteady conditions

Oepukn] aveon og Oeppo eEmtepiko wepifaiiov yio un
ota0epég ovvOnKeg

I'. Katafovtac*, E.A. ®Aéka & M. Torrcopnteiov

Touéas Dvoinc Iepifalloviog-Metewpoloyiog, Tunquo Pvowig, Iavemotiuio AOnvav, Iov/moln
Zawypdpov, 15784, AOnva, EALdda, geokat@phys.uoa.gr

Mepiinyn Eva and ta kvupdtepa mpofAnpota oty ektipnon g Oeprukng dveong oto ewteptkod
neplPdArov givar 0 TPOGSOPICUOG TV OEPLOPVCIOLOYIKMV TAPAUETPOV DOTE Vo TPOCOUOLmOEl TO
avOpdmvo Bepuikd oolhyto, Wiaitepa yoo un otobepés cvvlnkes. Xto mAOicO avVTO GKOTOGC TG
TOPOVGOG LEAETNG glvat 1 Slepedvnom TG YPOVIKNG eEEMENG TV BEPUOPUGLOAOYIKADV TOPAUETPMV, OL
omoieg oyetilovtal pe to Oeppikd 16oLoylo Kot 1 GLVEIGPOPE TOVG OTIC PoEG BEpUOTNTOG O KOl TPOG
0 avlpdnvo cope. Avtd epoappoletar yo £va GTOHO TO OTOi0 aPNVEL £€Va TUTKO ECMTEPIKO
neplPdArov ko Kafetar Movye KAt amd TN okid evog dévopov Y 30 Aemtd. Me otdx0 Vo
TPOYLOTOTOMOOVV TETOLEG TPOGOUOIDGELG YpnotlpomomOnke to Instationary Munich Energy-Balance
Model (IMEM). Ot Bgppoxpociec Tov 6®UATOS Kot Ot poég Oeppotntag Tpocopombnkay yo Evov
TUTIKO AVEpo. pe (POoVIKO Pripa AETTOD, YPNOLLOTOUDVTOG KATAAANAES HETEMPOAOYIKEG UETPTGELS Ol
omoieg mpaypatoromOnkay kotd T Odpkeln 10 TEPAUOTIKOV MUEPDV € BepUec KOAOKULPVEG
ocuvOnkeg. [Toporo mov N Tapodoa perétn avadetkvoetl Ot 1) xpovikn eEEMEN g pnéong Beppoxpaciog
déppatog mapovctdlel mapdpoto Lopen, evtomilovTol dlapopés HeTaED TOV TEPANUTIKOV NuepdV. Ta
OTOTEAEGLLOTO VTTOSELKVVOLY OTL 1| Stapopd TG péong Bepprokpaciog dEPUATOG, KATA TN SLAPKELD TOV
30 Aemtdyv vd oxid, kopaivetor and 2 éwg 3.2 °C. H Swkopavon avth e&aptdrar kKupimg omd tnv
avénomn g Beprokpaciog Tov aépa.

AgEerg Kredra Oeppuxn aveon, Oeppopuoioloyicég mapdpetpot, Oeppuikd 1oolvyio, un otad. cuvinieg
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Seasonal forecasts for the 2010 Russian heat wave using an
Atmospheric General Circulation Model

P. Katsafados (1)*, E. Papadopoulou (1), A. Papadopoulos (2) & E. Mavromatidis (1)

(1)*Department of Geography, Harokopion University of Athens, Athens, 17671, Greece,

pkatsaf@hua.gr
(2) Institute of Inland Waters, Hellenic Centre for Marine Research, Anavyssos Attikis, Greece

Abstract In this study the capabilities of a state-of-the-art AGCM for the estimation of the atmospheric
conditions on seasonal scales are examined. Seasonal simulations were carried out using the NCAR
Community Atmosphere Model (CAM 3) coupled with the Community Land Model (CLM). The
unusual weather patterns prevailed over Europe and Asia during July and August of 2010, which led in
the development of the Russian heat wave and provoked severe rainfall in Pakistan, were reproduced
by using an ensemble based methodology. The ensemble was consisting of 31 independent members
and it has been produced by consecutive simulations performed for each day of January 2010. The
initial conditions were based on GFS/NCEP analysis and each hindcast has been integrated for 8
months ahead. Consequently, the study period of June, July and August (JJA) is consisted of 31
members with 5-7 months lead time. The model outputs have been statistically processed in order to
estimate the monthly average temperature anomalies and the monthly accumulated precipitation
probability of exceedance. Preliminary results suggest that the system is able to reproduce the large
scales of the atmospheric circulation indicating that it can be a useful tool for better understanding the
mechanisms of climate variations on seasonal scales.

Keywords seasonal forecasting, global circulation model, ensemble forecasting

Emoylokéc mpoyvooels Yo To kvpo Kavoova 1ov 2010 ot
Poocio epappolovrag Eva aTHOCQUIPIKO HOVTELD YEVIKNG
KUKAOQOpPLag

II. Ketoagadog (1)*, E. lamadomovrov (1), A. Ilaradoémovrog (2) & H. Mavpopationg (1)

(1) *Tunua F'ewypagiag, Xopororeio Hovemoriuio AOyvav, 17671, EAdda, pkatsaf@hua.gr
(2) Ivotitovro Eowtepikaddv Yddrwv, EMnviké Kévipo Oaldooiwv Epevvav, Avifvccos Attikig,
EAdéda

Mepidnyn Xty mopovoa Epevva eEetdletar 1 IKOVOTNTO EVOS OTHOCPOLPIKOD LOVIEAOL TOYKOGHLOG
KukAogopiog (AGCM), va avamopdysel TG ATUOCQUPIKEG oLVONKeS o€ emoylokn kAipoka. Ot
EMOYOKES TPOGOUOIDGELG TTpaypatortomOnkay pe Pdon to Community Atmosphere Model (CAM 3)
tov NCAR, 10 omoio Ppiokerar oe mAnpn ovlevén pe to Community Land Model (CLM). Ou
0CLVIOIOTEG OTHOGPUPIKES GLVONKEG OV EMIKPATNoNV TTAve and v Evpodnn kot v Acio tovg
pveg Todho kot Atvyovoto tov 2010, odnynoav 6NV aviamtuén Tov 16XVPOY KOUOTOG KADGMVO TNG
Pwoiag ko mpokdresav cofoapég Ppoyontacels oto Ilakiotdv. H mpocopoimon tov cuykekpiuévov
OTUOCQAIPIK®V GLuVONK®V mpoypotomomdnke pe Paon ™ pebodoroyio tov deiypotog TOAMATAGY
apoyvacewv (ensemble forecasting). H cuykekpipévn pébodog amoteleitar amd 31 ave&dptnta péin
OV £X0VV TPOKVYEL amd S100YIKEG OAOKANPDGELS TOV GLOTHHATOS Yot kKGOe Muépa Tov lTavovapiov
tov 2010. Ot apykég ouvOnkeg Pacilovtar g avardoelg GFS/NCEP kot ke péhog €xerl ohokinpwbei
v 8 punveg umpoctd. Xvvenmg, 1 mepiodog pehétng tov unvav Iovviov, TovAiov kot Avyodotov (ITA)
amoteleitar and 31 péAn pe mpoyvootikd opifovta mov kvpaivetar and 5 émg 7 punves. H ototiotikn
emelepyacio. TOV OMOTEAECUATMOV TOL HOVTELOVL POCIOTNKE GTOV LROAOYICUO TOV UECOV UNViaiov
avopoldv g Beppokpaciog Kot v gbpegvon g mbavotntag vaépPacns g pnviiog afpoloTikig
Bpoydmtwone. Ot mpdteg evdeilelg deiyvouv mmg 0 COOTNUA EIvVOL KOVO VO OVOTOPAYEL TNV
OTUOCQOLPIKY KUKAOQOpio LEYAANG KAHOKAG, YEYOVOS TTOL TO KAOIGTA MG £va YpNOIHo epyaAeio yio
TNV KOADTEPT KATAVONGCT) TOV UNYOVIGHAV 0V SIETOVV TNV EXOYLOKT LETOPANTOTNTA TOV KAUATOGC.

AgEerg Krerdra emoylokég mpoyvmoels, poviédo yevikng kukiopopiog, ENSEMBLE npoyvdoeig
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The effect of aerosol absorption in solar UV radiation

S. Kazadzis (1)* & V. Amiridis (2)

(1) *Institute of Environmental Research and Sustainable Development, National Observatory of
Athens, 15235, Greece, kazadzis@noa.gr

(2) Institute of Space Applications and Remote Sensing, National Observatory of Athens, 15235,
Greece

Abstract According to the 2007 IPCC report, the significant aerosol absorption uncertainties, in global
single scattering albedo (SSA), may constitute the largest source of uncertainty in the current modeling
estimates of aerosol climate forcing. The weakness to retrieve SSA applies more for the ultraviolet (UV)
part of the spectrum. Improvement on understanding of the aerosol absorption that is currently used in
various scientific applications based on theoretical assumptions, will significantly contribute to more
accurate radiation forcing estimates.

We have combined aerosol optical depth measurements (AERONET) and total and diffuse solar UV
measurements in Athens area in order to calculate SSA in the UV range. We have observed the
decrease of SSA with optical thickness, that the SSA spectra dominated by desert dust decrease with
decreasing wavelength, that diurnal patterns of SSA reaches 10%, which is a major factor of UV
irradiance decrease during local noon when aerosol optical depth remains relatively constant. Using
SSA from visible wavelengths extrapolated to the UV, leads to an SSA overestimation for Athens area
that is linked with an overestimation of the calculated UV solar irradiance from model calculations
either in present time or for future UV forecasts.

Keywords UV irradiance, aerosols, absorption, single scattering albedo

H enidpacn TG amoppo@nons TOV GL@POVUEVOV
CONATIOIOV GTNV VAEPLAOOT NALOKT] oKTIVOPoALN

Y. Kalavting (1)* & B. Apowiong (2)

(1)* Ivouitovto Epesvovav Iepifalloviog kor Biwowuns Avamtoéng, EOviké Aotepookomeio AOnvav,
15235, EJAéda, kazadzis@noa.gr
(2) Araotnuikadv Epopuoydv kou Thlemioronnong, EOviko Aotepooromeio AOnvav, ElLddo.

Mepitnyn Zoppova pe v ékbeon g IPCC, n afefordtnta otov vroroyopd g amoppodPNong Tev
alwpovpevoy copatdiov (AX) anotedel v KuplotePN TNY CEOAUGTOV GTOV VTOAOYIGUO TOV
mhovnTikod oolvyiov axtvoPforiog. H Svokorior Tng pETPNONG OYETIKOV TOPUUETPOV OTMS O
OUVTEAEOTNG HEHOVOUEVNG oKkEdaong (EMIX) elvor  TEPIOGOTEPO  EUPOAVIG OTNV  LIEPLDOIM
(UV) paopatikh mepoyn. Bektimon g pHéTpnong Kot Katavono g oroppoOPpnong TV oEPOAVUATOV
OV YPNOLUOTOLOVVTOL ONUEPO GE OSAPOPEG EMOTNUOVIKEG eQaployés (ko mov Paciloviar og
Oepnrticég vobéoelg), Oa cupPdiel onpavtikd oty o akpiPn ektipnon g UV axtvoPfolriog kot
o€ TAN00G GAA®V EQAPLOYDV.

Xpnotpomomoape peTpnioelg tov ontikod Babovg twv AL (AERONET) og cuvdvoaoud pe PETPNOELS
™G oMkng kot didyvtng UV aktivoBoliag kot vrohoyicape yio tnv meployn g Abnvag tov EME yio
mv UV mepoyn. Baowd ocvumepdopata g épguvag ntav n peiwon tov ZME pe v avénong tov
OnTIKOY TTAXOVG, OTL 0 XMZ PEIDVETOL PACUATIKG [E TNV TOPOVSi0 okOVNG amd Tr Zoydpa, OTL M
nuepnowe dtakdpaven Tov XMX gtavet to 10%, o omoiog eivar évag onuoavtikdc mapdyovtag pelmong
™G LIEPUDOOVG OKTVOPOAOG KOTA TO TOMIKO peoUEPL OTAV TO OTMTIKO PAbog Topapével GYeTIKA
otafepd. Xpnopomowwvtag Tov EMZ and to opatd kot yo v UV aktivoBoric, odnyoduacte g
VIEPEKTIUNOT TOV VTOAOYICUAOV HOVTEA®V € TapovTa xpdvo N oty Tpdyveoon G vrohoylopevng
UV niwoxng aktivoBoiiog.

AgEerg Krerdra Yrepundng axtivofodia, aimp. coOUATION, GUVTEAEGTNG HELOVMOUEVNC OKEDAOTG
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Estimation of the cloud modification factor from satellite
and ground data for Thessaloniki

A. Kazantzidis (1)*, E. Nikitidou (1) & A.F. Bais (2)

(1)* Laboratory of Atmospheric Physics, Physics Department, University of Patras, Patras, GR-26500,
Greece, akaza@upatras.gr

(2) Laboratory of Atmospheric Physics, Physics Department, Aristotle University of Thessaloniki,
Thessaloniki, Greece

Abstract Clouds are one of the basic factors that influence Earth’s climate and energy balance.
Depending on their type and position they can reflect the incoming solar radiation or absorb the
infrared radiation that is emitted by Earth. Their role in the climatic changes can be studied if their
characteristics and variations are known with high temporal and spatial resolution. In this study, the
cloud modification factor (CMF) is studied for the city of Thessaloniki, based on ground and satellite
data. Given the radiation measurements of the ground station of Thessaloniki and theoretical values
under cloudless conditions, the ground cloud modification factor is estimated. This is compared with
data from the MSG satellite, provided every 15 minutes and from the MODIS instrument, on board the
Terra and Aqua satellites which provides the data twice a day. The comparison covers the period of
2007-2010.

Keywords cloud, modification, factor, satellite

IIpocdorlopiopdg Tov TaPAyovVTa EXLOPACNS VEQOV GTNV
NAK] oKTIVOBoAia at0 00PLPOPIKAE KL ETLYELN OEOONEVOL
Yo 11 Ogccalovikn

A. Kalavtliong (1)*, E. Nikntidov (1) & A. Mzdng (2)

(1) *Epyactipio Dvowxns s Atudopopos, Tuquo Dvoikng, Hovemotquio Hotpadv, [atpo, 26500,
ElAdda, akaza@upatras.gr

(2) Epyaoctipio Dvoixic e Arquoopaipog, Tunua Dvoiknig, Aprototédero Iavemotiuio Ocooalovikng,
Ocaooltovikn, EMdda

Mepinyn Ta véen eivan £vag omd Toug BactkOTEPOLS Tapdyovtes mov exnpedfovy To KAipa g I'ng
Kot T0 160{0ylo TG nAokng aktwvofoliag. Avaloyo pe to €idog kou Tn Béom TOLg PTOPOVV Vo
OVOKAOUV GTHOVTIKO KOMUATL TNG 10epyOUevns nAtokng axtvoforiog aAld kot vo amoppo@odv Tnv
ekmepmopevn omd tn I'm vrépubpn aktvoforio. ' va amotiunbel o porog TOVG GTIC KAUOTIKES
aAlayég elvar avaykaio 1 YOO TOV XOPOKTNPLOTIKOV Kol HETAPOAMY TOVG GE IKAVOTOWTIKY YMPLKT
Kot xpovikn KAlpoka. Xtnv topovoa epyacio, egetdletar o mapdyovrag enidpaong vepmv (CMF) yua
™y oA G OgocaAovikng, Onmg avtdg diveronr and emiyei kot dopvPopikd dedopéva. Amd Tig
peTpoels  axTvoPoriog TV TUPOVOUETPOV TOL otafpod g Ogoocaiovikng kot Hempnrikd
vroAoylloueves TéS aktvoPforiog vd avépeleg ouvOnkeg, vroloyiletor o mapdyovtag Emidpactg
vepmv. Avtog cuykpivetarl pe dedopévo amd to dopvPdpo MSG, mov mapéyoviar avd 15 Aemtd g
®pog kot omd 10 6pyavo MODIS, mov Ppioketar otovg dopvedpovg Terra kot Aqua Kot TopEYEL
dedopéva, 600 popéc v nuépa. H odykpion yiveton yuo tn ypovikh mepiodo 2007-2010.

AéEerg Khedra mapdyovtog, enidpacng, vepaov, Sopueopog
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Influence of land use/land cover changes on atmospheric
dynamics, precipitation and aerosols over Rajasthan, India

S.K. Kharol (1,2), D.G. Kaskaoutis (3)*, A.R. Sharma (1), K.V.S. Badarinath (1) & R.P. Singh (4)

(1) Atmospheric Science Section, National Remote Sensing Centre, Dept. of Space-Govt. of India,
Balanagar, Hyderabad, 500 625, India

(2) Department of Physics and Atmospheric Science, Dalhousie University, Halifax, Canada
(3)*Research & Technology Development Centre, Sharda University, Greater Noida, 201 306, India,
dimitriskask@hotmail.com

(4) School of Earth and Environmental Sciences, Schmid College of Science and Technology, Chapman
University, Orange, CA 92866, USA

Abstract The present study examines the long-term effects of land use / land cover (LULC) changes in
arid region of Rajasthan state, India on land-atmosphere fluxes, precipitation and aerosol properties.
Pronounced changes in LULC are observed from the analysis of satellite data, Landsat MSS (1972-73),
IRS-P6 AWIFS (2006-07) and AVHRR NDVI product, revealing an increase in crop-land and
vegetated areas. The increase in agriculture intensification and soil moisture seems to have a direct
influence on land-atmosphere fluxes, i.e. increase in atmospheric humidity and latent heat and
reduction in sensible heat. On the other hand, the multi-decadal variability (1951-2007) in rainfall
amount and total number of rainy days reveals significant year-to-year fluctuations that show an
increasing trend during the last decade. The overall analysis shows that the variability in precipitation
and aerosol index (Al) during the period 1979-2008 can partly be associated with the LU changes and
modifications in land-atmosphere fluxes and is mostly associated with the meteorological dynamics
and the intensity of the monsoon.

Keywords land use / land cover changes, atmospheric fluxes, precipitation, aerosol, Rajasthan

Emdpaceig Tov aAlay@v YpHoEOV V1| 6T OUVOULIKT] TNG
OTROCPULPUS, PPOYOTTMOGELS KUl AEPOLVLOTO GTNV TEPLOYN TOV
Rajasthan, Ivoia

S.K. Kharol (1,2), A.T'. Kackaovtg (3)*, A.R. Sharma (2), K.V.S. Badarinath (1) & R.P. Singh (4)

(1) Tunua Pooixns e Atuocpoipas, EOviko Kévipo Thlemoronnong, Hyderabad, Iviia

(2) Tunua Pvoixng ko Aquoopaipikwv Emotnuav, Dalhousie University, Halifax, Kavadag

(3)*Tunua  Epevvag wou  Teyvoloyiag, Sharda University, Greater Noida, 201 306, Ivdio,
dimitriskask@hotmail.com

(4) Tunuo Heprforloviikav kor I'fivav Emotquav, Schmid College Emotiungs kot Epevvag, Chapman
University, Orange, CA 92866, HIIA

Mepitnyn H epyoacio ovt egetdlel Tig eMATOCES TOV OAAAYDV XPNGEOV YNG OTN SLVOUIKNY TNG
atudoeAIpaS, 6T PPoYOTTOON Kol GTNV KUUOVOT] TMV 0EPOAVUATOV TAVE amd TV Gvudpn meployn
tov Rajasthan ot Bopetodvtikn Ivéio. Amd ™ cvykpion dopveopikmv eikdvov Landsat MSS (1972-
73), IRS-P6 AWIFS (2006-07) ko AVHRR NDVI Swimiotmbnke onpavtikn petafoin Tov xproemv
YNG TPOG L0 GMUOVTIKY adENCT TG QLTOKAALYNG KOl TOV KOAAEPYNOW®V eKTAcE®V. Q¢ Apeon
GUVETELD, GTIV OAAAYT] XPTCEDV YNNG SLOPOIVETAL Lol CNUAVTIKY 0OENCT GTIV ATLOCQALPIKT VYpaAGiol
Kot ot pon) AavOdvovooag Bepudttag, eved 1 por| aicntmg Bepudmrog Topovoiole onuavtikn peimon
katd v mepiodo 1979-2008. Extog amd Tic petaforég avtés,  Sloypovikn Tdon Tmv Bpoyontdcemy
TAve amd TV TEPLOYN AVOSEIKVIEL ONUAVTIKY HETAPOAY ammd £T0C Gg €T0G Kol POVO TNV TEAELTOio
dexoetio Swapaivetar o avéntikny tdon. To yeyovog ovtd cuvemdyetor OTL 1) HETOPOAN] NG
Bpoydmtwong nuovo v pépel Pmopel va. GuvodeveTal amd TIG AAAAYEG XPNGEOV VNG Kot emnppedleton
KUPIWG amd TIC GUVORTIKEG UETEMPOAOYIKEG KOTAGTAGELS, TNV £VTOGT Kol SIGPKED TOV LOVGOVOV.
Tlopopolo etval To OTOTEAECUOTO TOV TPOKVATOLV KO Yo TN Ooypovikn HeTAPoAn] tov delktn
aepolvpdtev katd v mepiodo 1979-2008.

AgEerg Kredra ooy xpnoemv ynG, ATHOGQUIPIKEG POLS, PPOYOTTMGELS, aeporvpata, Patlactdy
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Changes of pan evaporation measurements and reference
evapotranspiration in Greece

G. Kitsara (1), G. Papaioannou (1)*& P. Kerkides (2)

(1) *University of Athens, Department of Physics, Panepistimioupolis Zographos, Phys-5 Build., 15784,
Athens, Greece, gpapaioa@phys.uoa.gr

(2) Agricultural University of Athens, Faculty of Natural Resources Management and Agric.
Engineering, Depart.of Water Resources Management, lera Odos 75,1185, Athens, Greece

Abstract Changes in evaporation rates may alter hydrological regimes and affect soil moisture
availability and as a result, a changing climate will be anticipated to affect water resources partly via
changes in evaporative demand. In this study daily pan evaporation measurements made at 13 sites in
Greece are analyzed for evidence of long-term changes. Furthermore, the similarities between
magnitude and trends in observed pan evaporation (Epan) and daily estimated Penman-Monteith
reference evapotranspiration (ETp-m) are examined within the same period (1979-2004), for
investigating the use of ETp-m estimates as a guide for future changes in evaporation. The results show
that ETp-m and Epan are well correlated on a yearly, seasonal, warm, cold period and monthly basis.
Trends in Epan and ETp-m are found positive for most of the stations on a yearly or warm and cold
period or seasonal basis. Negative trends are observed only during autumn. When examining Epan or
ETp-m trends for every month separately, increases are mainly concluded for most of the months.
Median trends in yearly and seasonal ETp-m and Epan are similar in sign. ETp-m and Epan median
trends for each month are in agreement (mostly positive) for 75% of the months. When all stations are
considered ‘as a whole’, annual, seasonal, warm and cold period Epan and ETp-m estimates show
insignificant increases, while rainfall trends are negative.

Keywords Pan evaporation, Penman-Monteith evapotranspiration, trend, climate change

AMayéc g eEdTiong 0mé € THIGINETPO AEKAVIC KOL TNG
eEarpong avagopag otnv EALGOO

I'. Kitoapa (1), I'. ITaraioavvov (1)* & I1. Kepkiong (2)

(1) *EOviko kou Kamodiorpioxo Tovemoriuio AOnvav, Tufjuoe Dooikig, Hovemotnuiodmody Zwypapov,
Ktpio-5, 15784, A6nva, EALada, gpapaioa@phys.uoa.gr

(2) I'ewmoviko Hovemotiuio AOvav, Touéas Pvoikawv Ilopwv kor Tewpyikns Munyovikng, Tunuo.
droyeipiong vootikawy mopwv, AGnva, ElLddo.

Mepiinyn Hpeproeg petpioelg e€dtuong omd  eotpuoiperpo Aekdvng oe 13 otabuodg Tov
EXodtkod ydpov ypnoLOToovvTaL 6TV Topovse UEAETN Yo TOV EVIOMIOUO HOKPOTPOBEGU®Y
oAayov. Emmhéov e€etaloviar ot opotdtnteg petald peyéfoug Kol TAcEmV TOV TapaTHPOVUEVOV
petprioemv e&atong and eéatcipetpa Aekdavng (Epan) kot tov ekTipnoenv g e£0Teodomvong
avapopdg pe ™ péBodo Penman-Monteith (ETp-m) koatd tnv mepiodo 1979-2004, pe okomd v
depedvnon g xpniong tev ektufoeny g efatpicodionvong avagopds ETp-m mg «odnyd»
peAhovtik@v aAlaymv otnyv g&dtion. Ta anotedéopata deiyvovv v koA cuoyétion Twv ETp-m kot
Epan o¢ etou0, gmoyikn, Oepung ko yoyprg meptodov kot pnviaio Baor. Ot tdoeig tov Epan kot ETp-
m givar BeTIKEG Y100 TOVG TEPLEGOTEPOVG OO TOVG GTUPUOVG TNG HEAETNG KATA TNV SLAPKELD TOV ETOVG 1)
™¢ Bepung Kot yoypns meplddov Kot Tmv emoymv (ektdg Tov eOvondpov). E&etalovtag Tig tdoelg g
Epan 1 g ETp-m yio k48e otabud yopiotd, mtapatnpndnkey Koping avéncelg 6Toug TepIocOTEPOVG
pves. Ot didpecotl Tv Tdoewv Tov etowwv kot gnoyikdv ETp-m kot Epan epeovifovv moapdpolo
ocvumeprpopd. Emmiéov ot didpecol twv ETp-m xon Epan pnviciov tdoenv (kupimg Oetikéc) eivon og
ocupewvia Yo to 75% tov unvov. Otav ot otabpol Bempovvior mg «GHVOAO» Ol ETHCLEG, EMOYIKES,
Oeppng kar yoypng teptddov Epan kot ETp-m ektipnoelg deiyvouy 6TaTioTika U onuovtikés anénoels,
EVM 01 TACELS TNG PPOYOTTOCNC TOPOTNPOVVTOL GTLOVTIKA OPVITIKEG.

Keywords s&atpucipetpa Aekdvng, Penman-Monteith péfodog, tdom, kKhpatiky ooy
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Nowcasting a mesoscale convective system over Greece with
a satellite-based algorithm

S. Kolios (1)* & H. Feidas (2)

(1)*Department of Geography, University of the Aegean, Mytilene, 81100, Greece,
stkolios@geo.aegean.gr
(2)Department of Meteorology and Climatology, School of Geology, A.U.Th, Thessaloniki, Greece

Abstract On June 16, 2011, a Mesoscale Convective System (MCS) was developed in central Greece,
over the area of Magnisia. Lightnings data from of the National Observatory of Athens along with the
satellite images of that day, provide clear evidence for the convective nature of the cloud system that
was developed during that day. In this study, a fully automated nowcasting algorithm based on
Meteosat thermal infrared imagery was applied, which is capable of detecting and forecasting the
evolution of MCSs over the Mediterranean basin. We evaluate the capability of the algorithm to early
detect and especially to forecast the cloud system evolution and its convective potential from the
remote sensing point of view. The results showed that the algorithm was capable of producing a
satisfactory forecasting accuracy and illustrated the effectiveness of its operational use for nowcasting
MCSs.

Keywords. Meteosat, Mesoscale Convective System, forecasting algorithm, satellite data, case study.

Mkp1]S OLAPKELNS TPOYVMGT EVOS NEGTS KMIOKOS
KOTOLYL00(P0POV GLGTINATOS NE T1] PO aAyoprOpov
Baociopévov o€ H0pvPOPLKA dEd0NEVa

2. Kohég (1)* & X. ®@eidag (2)

(1) *Tunua F'ewypagiag, Havemotiuo Aryaiov, Motdivy, 81100, EAdda, stkolios@geo.aegean.gr
(2)Touéog Metewpoloyiog ko Kluozoloyiog, Tunua I'ewloyiag, A.I1.0, Osooatoviky, EAdoa

Mepitnyn Ztig 16 Iovviov 2011 omv gvupdtepn mepoyn tov vopod Mayvnoiag avamtoydnke évo
péong kAipokog kotoryldo@opo cvotnuo. Aedopéva MAEKTPIKOV eKkevdoemv omd to Efvikd
Aoctepookoneio AONvov ce GuVOVAGUO LE TIG SOPLPOPIKES EIKOVES TOV HETEMPOAOYIKOD S0pLOOPOV
Meteosat-9 g idag Muépag Katadeikvoovy v VIapén Katoryldo@opov SpactnploTTaS OTNY
GUYKEKPUEVN TEPLOy]. ZTnv Topovoa pehétn eetaletar 1 KOvOTNTO €VOG GUTOUOTOTOUUEVOL
oAyoplBpov PacioUEVOL OMOKAEIOTIKO GE OOPLPOPIKES €lkOveg Meteosat vo. evtomicel Kot v
npoPréyel v mopeio Kot T SLVOUIKTY TOL &V AOY® KOTOYL00(QOPOV VEPIKOD GLGTALOTOS OO TNV
TPOOTTIKY] TNG OOPLPOPIKNG TNAEMICKOTNONG. Tao amoTeAéopaTe. AmodEVOOVY TN  GNUOVTIKY
KOVOTNTO TOV OAYOPOOV GTOV £YKOLPO EVIOMIGUO KOl TNV LIKPNG Oldpkelog Tpoyvmon g e&EMENg
BOCIKOV  YOPOKTNPIOTIKAOV TOV VEPIKOD GUGTNUOTOG, OVOOEIKVOOVTIOG TN  YPNOOTNTA  TOL
GUYKEKPLUEVOL CLTOUOTOTOMUEVOD OAYOPIOLOV TNV Ppayvmpofeciin TpOYVMOT TV KOTOLYL0POp®Y
GLOTILAT®V.

Aégerg Khewdwd Kataryidopopo vepikd cvotpa, aiyopipoc mpdyvoons, dopueoptkd dedopéva,
Meteosat.
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Homogenization of Temperature Time Series of Western
Greece

K.V. Kolokythas* & A.A. Argiriou

Laboratory of Atmospheric Physics, University of Patras, University Campus, GR-265 00, Patras,
Greece, ckkolmet@yahoo.gr

Abstract Time series of climatic data is the basis in research on climate behavior and climate change.
Climatic time series have to be as complete as possible and also as homogeneous as possible, in the
sense that their variations should reflect changes in climate and not changes due to other reasons.
Nevertheless, there are a number of factors that affect measurements of climatic parameters which may
have as impacts abrupt or smother shifts and trends in the corresponding time series. Several methods
have been developed in order to detect and correct these non-homogeneities. In this paper the Multiple
Analysis of Series for Homogenization (MASH) method is applied to monthly mean temperature time
series from a network of meteorological stations in Western Greece. That region except of a part of
Greek domain, consist a piece of the Mediterranean basin where climatic changes have been apparent
especially the last 20 years, so that the need for as more reliable climatic data as possible to be essential.
So, the aim of this work is to test the homogeneity of those time series, indentify probable break-points,
outliers and trends and adjust them in order to have a quality controlled and homogenized temperature
time series for the specific area.

Keywords Climatic data, time series, homogenization, temperature

Opoyevomoinon Xpovooelp@v Oeppokpaciog Tng AVTIKNG
EALGoag

K.B. Kolokv0dag & A.A. Apyvpiov

Epyactipio Dvoikne e Arudopaipog, Hovemotquo Iapov, T.K. 26500, Ilawo, FEAldda,
ckkolmet@yahoo.gr

Mepitnyn Ot xpovocelpés TV KMUOTIK®OV ded0UEVEOV OmOTEAOVV TNV BAoT Yo TNV €peuva Tng
GUUTEPLPOPES TOL KAUATOS Kol TV oAAAydV Tov avtd veiotatal. Ot KAMUOTOAOYIKEG XPOVOGELPES
npémet vo gfvar 660 To TANPNG Kot o opoyeveic eivat avtd duvatdv, Vo TV £vvola 0Tt ot HeTaPorEg
toug B mpémel va avtavakAobv TG aAlayég mov cvpPaivovy oto kAo Kot Oyt aAAayég AOY®
Swpdpov dAlov ity . [Tapdia avtd, vrapyel évag aplBpdg mopaydvIov ol 0moiol ETSPOVV TIg
UETPNOELS TOV KAUOTOLOYIK®DV TOPAUETPOV, KOl 01 0001 LTOPOVV VO, £(0VV MG AVTIKTUTIO OTOTOUES 1|
7o NTEG PETAPOAEG KO TAGELG OTIS OVTIGTOLYEG YPOVOGEPEG TOVG. ApKeTéG PEBodOL £xovv avamtuydel
TPOKEHEVOD VO aviyveDovToLl Kot SopfdvVOVIOL OUTEC Ol OVOUOLOYEVELEG TV YPOVOCEPDV. LTINV
gpyacia ovty n péBodog Multiple Analysis of Series for Homogenization (MASH) tng Ovyypwknig
UETEOPOAOYIKNG  vanpecias, eeopudletor og  ypovooepés Oeppokpaciog omd  éva  diktvo
UETEDPOAOYIKOV 6ToOUdV TG duTikhg EAAGSac. H meployn avth amotehel mépo and £va KOUUATL TOL
ALadIKOD YDPOV, Kol TUNUA TG Aekdvng g Mecoyeiov 6mov ot odhayéc oto KAipa apyiCovv va
yivovton epavig, wwitepa ta tehevtaic 20 ypodvia, £tol @ote 1 Vmapén 6co to duvatdév To
a&OMOTOV KMUOTIKGOV dedoUévV va etvor amapaitnTn. Komdg £T61 TG epyacsiog elvar 1) E€taom g
OLLOLOYEVELNG TV YPOVOGELPADV QTAOV, 1) OTOKAALYT TV THAVAV GNUEI®MV AGVVEXELNS, OKPAIOV TILOY
Kot Thogv, Kol TeEMKA M SopBwon Tovg, pe amotédecpo TV eEaymyn €AEYUEVIG TOLOTNTOG Kol
OLLOYEVOTOMNUEVMV XPOVOGELPOV BEPLOKPAGING VL0l TNV CUYKEKPLUEVT TEPLOYT].

Ag€erg Kherdra Khpatucd dedopéva, xpovooelpéc, opoyevomoinan, Oeppokpacio
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Aerosol size over the broader Greek area based on satellite
and ground measurements

M. Koras-Carracca, A. Gkikas, C.D. Papadimas & N. Hatzianastassiou *

Laboratory of Meteorology, Department of Physics, University of loannina, 45110 loannina, Greece,
nhatzian@cc.uoi.gr

Abstract A first estimate of aerosol size over the broader Greek area (33.5°N-42.5°N and 18.5°E-
29.5°E) is attempted by using satellite- and ground-based measurements for the period 2000-2010.
Complete spatial coverage is ensured by daily gridded atmospheric data derived from measurements
taken from the MODerate resolution Imaging Spectroradiometer (MODIS) instrument onboard the
NASA’s Terra and Aqua satellites. More specifically, MODIS collection 5.1 Angstrdm Exponent (o),
Fine Fraction (FF) and aerosol Mean Effective Radius (r.;) data are used, over land and sea, with
spatial resolution of 1° x 1° latitude-longitude. The obtained results reveal a spatial inhomogeneity of
aerosol size over the Greek area. More specifically, FF and o values are greater over the northern than
southern part of the region, revealing thus a north to south gradient. The smallest FF and o values (=0.1
and 0.5, respectively) appear over the Aegean Sea, and near Crete, indicating the influence of
transported coarse dust particles from the Sahara desert. These patterns of aerosol size are also
confirmed by the distribution of rg values (0.25-0.58um) over the region. The satellite-based results
are evaluated against daily surface AERONET data.

Keywords acrosol size, aerosol effective radius, MODIS, Greece

Extipnon pey£00vg agpoiopdtmv TavVEe 0o TNV EVPVTEPT
neproyn s EALGO S e xpnion 60pv@opik@v Kot ETIYELOV
HETPICE®V

M. Képag-Carracca, A. I'kikag, X.A. IToradqpog & N. Xattnavacstociov *

Epyoactipio Metewpoloyiog, tufua Pvoikig, Iovemotijuio Iwavwivov, lwavvivae, 45110, EAMdda,
nhatzian@cc.uoi.gr

Tepidqyn XtV mapovoa epyacio, ETLYEPEITAL o TPMTN EKTIUNCT TOL HEYEDOVG TV AEPOAVUATOV
Tave omd tov EAAnviko yopo (33.5°N-42.5°N kor 18.5°E-29.5°E) ypnowomoidvtog dopupopikég Kot
emiyeleg petpnoelg yio v mepiodo 2000-2010. H amartovpevn minpng yopikn kdioyn sEacooileton
LEe TN XPNOT SOPLEOPIKMV NUEPNOLOV TAEYUOTIKOV dedopévav 1°x1° v oepdg 5.1 tov padiopéTpov
MODIS (MODerate resolution Imaging Spectroradiometer) tng NASA, mov givor tomobetnpuévo otovg
dopupopovg Tolkng Tpoylds Terra kot Aqua g NASA. TTo cvykekpiéva, yiveton ypron nUepnolov
TipGV ekBetikod mopdyovia Angstrdm (a), Fine Fraction (FF) kot Mean Effective Radius (ry) tv
aepolvpdtev, Tave ard Enpa Kot OdAacco. ZOUE@VA PE TO OTOTEAECUATO TNG AVAALOTS, TO HEyehog
TOV AEPOAVUATOV TOPOVOLALEL PHEYUAT XOPIKT avopOoloYEVELD v amd Tov EALadiko ydpo. Ot Tipég
o kot FF eivon peyaddtepeg mavo amd ) Popelo oe oyéon pe ) vote EAAGSa, epoavifovtag €t pua
Bobuida amo Poppd mpog voto. O pkpodtepeg Tég tov mapapétpov FF kot a (=0.1 and 0.5)
eppavitovtar Tdve omd to Atyaio kot Wwitepa kovid otnv Kpntn, vrodeikviovtag v enidpaocn tov
peydAov S106Tdcemy (YOVOPOKOKK®V) 0EPOLVUATOV GKOVIG OV HETAPEPOVTIAL OO TNV EPNUO TNG
Zoaybpas. Ta mopandve yopoktnpotikd emPefordvoviar Kor amd TNV Katavoun Tov TWOV Tng
TAPAUETPOV Ter (0.25-0.58um) mdve amd v meployn pedémg. H a&lomotio tov amoteheopdtmv g
TOPATAV® 0vVAALONG aELOAOYOVVTOL LECH GUYKPIGEMV UE AVTIOTOLXO OESOUEV Ol EMIYEIEG LETPTOELS
Ytafumv AERONET mov eumintovv ota Opio Tng meployng LeAETNG.

AgEerg Krhewdra péyebog aeporvpdrav, péon evepyog aktiva aeporvpdtov, MODIS, EAAGSa
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Study of instability indices for western Peloponnese area
with respect to flash flood events

M. Korologou (1)*, H.A. Flocas (2) & H. Mihalopoulou (2)

(1) *Hellenic National Meteorological Service, Hellinikon, 16777, Greece,
marina.korologou@gmail.com

(2) National and Kapodistrian University of Athens/ Faculty of Physics/ Division of Environmental
Physics and Meteorology, Ilisia, Greece

Abstract Severe storms and high intensity rainfalls have occurred in the western Peloponnese, causing
flash floods with disastrous effects on the economy, environment and human life. Considering that the
prediction of the convective rainfall is necessary for flood forecasting, an effort to investigate the most
appropriate instability index in the region of interest was made. For this purpose, a mesoscale analysis
of the atmosphere (Temperature, Pressure/ Geopotential Height, Humidity at surface, 850, 700, 500,
300 hPa) was compiled from January 2006 to June 2011 (6 hour interval). Synoptic scale upper
atmosphere and surface analyses were employed, as derived from the Hellenic National Meteorological
Service (HNMS)’s archive and the respective analysis, as derived from the latest hindcast data
assimilation of the European Centre of Medium Range Forecasts (ECMWF). Furthermore, instability
indices were calculated at the surface meteorological stations of HNMS and the findings were
correlated with the synoptic observations. It was found that the performance of the examined
instability indices depends on the prevailing synoptic conditions.

Keywords storms, flash floods, instability indices

Megrétn TV 0EpROSVVOUIKAV OEIKTAOV GTATIKIG 06TAO10C
o TV teproyn TS ovtikng Ilehomovviioov o€ oyéon pe to
TMUUVPLKA ETELGOOLO

M. Koporéyov (1)*, E.A. ®Adka (2) & X. Miyyaromovrov (2)

(1) *EOvikn Metewpoloyy; Yanpeoia, EXAyviko, 16777, EAAdoa, marina.korologou@gmail.com
(2) EOviko kor Kamodiotproxo Hovemoriuio AOnvav/ Tunuo @ovoikic/Touéas @voikng Hepipailoviog-
Metewpoloyiog, Ihioia, EALddo

Mepiknyn Xy Avtikny [lehomdvvnoo éyovv ekdnrwbel katoryideg kol PpoyomnTdoels HeyOAng
POYSOLOTNTOG, TTOV TPOKAAEGAV EAPVIKEG TANUUDPES LE KATASTPOPIKES EMTTMGCELS VIOl TIV OLKOVOpia,
t0 mepPdArov oArd ko v avBpomvny {of. Me dedopévo Oti, yuo ™MV TPOYVEOGCT TANUULPIKOV
emelcodimv givar avaykaio n mpdyvwon e Ppoyxdntmong, £ywve o mpoomdbeia vo. epevvndel o
KaToAANAOTEPOG Oeppoduvapkog deikTng oTOTIKNG AoTdbelag Yo v Teployn evotapépovtoc. T to
okomd avutd ovvidydnke péong wAipakag avaivon g atpdoeaipag (Ogppokpacio, Ilicon/
I'ewdvvapukd Hyoc, Yypacia oty emeavela kot ota 850, 700, 500, 300 hPa) , and tov Iavovdpio tov
2006 g Tov Iovvio Tov 2011 (avd 6 dpeg). Ta dedopéva, OV ¥PNGILOTOMONKAY Yo, AVTAY TN HEAETN,
NTOV 01 GUVOTTIKNG KALOKOG AVOAVGELS TNG OVATEPTS ATULOCHALPAS KO TNG EMPAVEINS amd TO apyeio
¢ EBvikng Metemporoywng Ymnpeoiog (EMY) kot | oyetiky avdAvon (hindcast data assimilation)
and 10 Evponaikdo Kévipo Meconpdbecpmv Ilpoyvocewv Kapod (ECMWEF). Xt ocuvvéyewn
vroloyiotnkav Beppoduvopikoi deikteg OTUTIKNG OTAOENG GTA ONUELD TOV HETEMPOAOYIKDV GTAOUDY
emoeaveiag g EMY ypnowonoidvrag T KatdAANAEG TWEG TOL TPOEKLYAV OTO TNV AVOTEP®
avaivon. Toa mopicpote CLOYETIGTNKOV HE TIG GUVOTTIKEG TOPATNPNOELS. Alamotddnke Ot ot
emdooelg tov efetaldpevov delKTav ootdfelog eapTdviol amd TIC GUVORTIKEG CLVONKEG TOV
EMKPOTOVV.

AéEerg Khedra kartaryidec, TAnupidpeg amoppong, Oepproduvopikoi deikteg 6ToTIKNG 06TAOE0G

89



Experimental study of the turbulent structure of the surface
marine Atmospheric Boundary Layer over the Aegean
Pelagos under etesian winds

V.E. Kostopoulos*, C.G. Helmis & P.I. Raptis

Faculty of Physics, Department of Environmental Physics and Meteorology, University of Athens,
University Campus Zografou, 15784, Greece, vkostopoulos@phys.uoa.gr

Abstract In order to study the physical processes of the turbulent transportation of mass and energy of
the surface Marine Atmospheric Boundary Layer (MABL), field measurements were carried out,
during August and September, 2011, on the island of Skyros, Aegean Pelagos. A meteorological must
(11 m) was installed close to the shoreline, instrumented at three levels (2, 6 and 10 m) with slow
response sensors (1 Hz) measuring wind speed and direction, temperature and humidity as well as with
fast response sensors (sonic anemometer, fast hydrometer, 20 Hz ) measuring the three components of
the wind, virtual temperature and water vapor, at 10 m height. The measurements were conducted
mainly during the etesian winds season of this summer. Results related with the vertical transport of
momentum, heat and humidity, the evolution of the mean vertical structure and the stability of the
surface MABL during the experimental period as well as the study of local mesoscale structures, will
be presented and discussed.

Keywords marine ABL, turbulence transport, stability, measurements

Hewpopotikn perétn g TVPP®OS0VS dom)g Tov Bardooiov
EMPAVELOKOV ATHOGPUIPIKOD OpLokod XTPpONATOS GTO
Avyaio [Iéhayog KoTd TN S1dpKELR ETNCLOV AVER®V

B.E. Koctéomoviog®, K.I'. Xéhung & ILIL. Pamtng

Tunua  dvowrg, Tousos Dvowkic Iepfpdilovioc kou Metewpoloyiog, Ilavemotiuuo AOnvav,
Hovemornuiodmoln Zawypdpov, 15784, EAMdda, vkostopoulos@phys.uoa.gr

Mepiinyn Me 61630 TV KATAVONGCT) TOV PUOIKAOV SEPYASI®V TNG TVPPDIOVS peTapopds palag Kot
EVEPYEDG TOVL  empovewkoy BOaldociov  Atpoceoaipikod  Oplokod Zrpodpotog (OAOY),
TparypoTomomOnkay peTpioelg nediov Tov Avyovosto kot Tov Zentépuppio, 2011, eni g viicov XkOpog
o010 Aryaio ITéhayoc. 'Evag petemporoyikds 16tog (11 m) tomobetOnke mAnciov g akToypoppng
egomMopévog og tpla emimeda (2, 6 xor 10 m) pe oaweOntpeg youning amdxpiong (1 Hz) yw
pETPMON TG ToOTNTOG Kot TG dtevbuveng tov avépov, Tng Beppokpaciog Kot Tng vypaciog, Kadmg Kot
pe VYNNG amdkpiong (MYNTIKO aveROUETPO, YPTYopo vYpoueTpo, 20 Hz) yuo ™ pétpnon tov tpumv
GLVIOTOO®MV TOV AVELOV, TN aAnBovg Beppokpaciag Kot Tng eWKNG vypaciag, 6To Dyog twv 10 m. Ot
petpfoelg érafav ydpo Kupimg TNV TEPiI0d0 TV £Noiov avépumv ovtod Tov Kolokaplod. Ta
OTOTEAEGILOTO. GYETIKA, UE TNV KATAKOPLPN HETAPOPA Opung, Oeppotnrag kot vypaociog, g eEEMENG
™ péong KoTakopueng Sopng kot guotdbelog tov OAOX Kotd TNV SLUPKEW TNG TEPOUATIKNAG
TEPLOSOV KABMG M HEAETN TOTIKMV PéEoT S KATpaKaG dopdv, Oa mapovciactovv kKot Ba cuintmOovv.

AéEerg Krerdrd ordocio AOZ, tupPadng petapopd, votdbeia, LeTPNOELS
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Assessment of climate change extremes over the Eastern
Mediterranean and Middle East region using the Hadley Centre
PRECIS Regional Climate Model

E. Kostopoulou (1)*, C. Giannakopoulos (2), M. Hatzaki (2), A. Karali (2), P.
Hadjinicolaou (3), J. Lelieveld (3) & M.A. Lange (3)

(1)*University of the Aegean, Department of Geography, Mpytilene 81100, Greece,
ekostopoulou@aegean.gr

(2) Institute for Environmental Research and Sustainable Development, National Observatory of
Athens, Athens, Greece

(3) Energy, Environment and Water Research Center, The Cyprus Institute, Nicosia, Cyprus

Abstract Regional-scale climate projections based on the Hadley Centre PRECIS climate model have
been used to assess future changes of rainfall and temperature extremes in the Eastern Mediterranean
and Middle East region (EMME). Model output was evaluated by comparison with stations located in
the western part of the study region. The area of interest is particularly vulnerable to extreme climatic
events such as drought and heat waves. Extreme climate indices were calculated for three future 30-yr
time slices and compared to the baseline period (1961-1990). Overall, model projections for the
different future time periods reveal a continual and gradual future warming trends, while conditions
characterised as exceptional hot summers during the control period are seen to become ‘typical’ by the
end of the 21st century. In agreement with previous studies our results point a drying signal in the study
domain, highlighting a decline in annual precipitation by 5-30% during the course of the 21st century
relative to the reference period. Trends show larger precipitation reduction in the northern EMME,
while the number of days with heavy precipitation is expected to decrease in the high-elevation areas of
region.

Keywords climate change, Eastern Mediterranean and Middle East region, extreme events

Extipnon ™¢ KMPOTIKNG 0AAOYNS GTNV TEPLOYN TNGS CVOTOMKNG
Meooyeiov ko Méong Avatoig ne T yPNo1] TOL TEPLOYLKOV
Kipotikov povréiov PRECIS

E. Koctomoviov (1)*, X. Tavvaxdémovrog (2), M. Xatlakn (2), A. Kapain (2), II.
Xatlnvikordov (3), J. Lelieveld (3) & M.A. Lange (3)

(1) *Hovemoriuio Aryaiov, Tunua L'ewypopiog, Motiinvy 81100, EAMdda, ekostopoulou@aegean.gr
(2) Ivat. Epevvov [epifialioviog kar Biwaiung Avamroéng, EQviko Aatepookorneio AOnvav, ABnva
(3) Energy, Environment and Water Research Center, The Cyprus Institute, Nicosia, Cyprus

Tepitqyn TIpocopowdoelg and to meployikd khpatikd povtédo Hadley Centre PRECIS éyovv
ypnoporombel yio v ektiunon HEALOVIIKOV aAAAy®V OTIC akpaieg TWéG Ppoydmrtwong Kot
Oeppokpaciog oy mepoyn ™ Avortoiikng Mecoyegiov kot Méong Avotodrs. H a&lomotio tov
KAMUOTIKOD povTELov a&lohoyndnke cuykpivovtag To LE OTOElR UETEMPOAOYIKMOV OTAOU®Y, TOV
Kupimg Ppickoviar 6to SVTIKO TUNHA TNG TEPLOYNS LeAéng. H meproyn evdopépovtog givar dlaitepa
€VAAMTN og axpaio KAMpoatikd eowvopeva onog Enpacieg kot kavowves. Ynoloyiotnkav KApoTiKol
delkteg aKpoimV TILOV Y00 TPEG UEANOVTIKEG TPLOKOVTIOETIEG KOL £YVE GUYKPLON HE TNV TEPiodo
avaeopdg (1961-1990). Zvvolikd, ot TPOPAEYELG TOL HOVTEAOL Y10 TIG SLAPOPES LEAAOVTIKEG YPOVIKES
TEPLOSOVG OMOKAADTTOVV Mol GuveX] Kol oTodlokn Tdon Béppovone, evod ta egapetid (eotd
KOAOKOIPLO. KOTO TNV TEPLOSO 0vapopds, deixvouv va givar 1 cuvnOng katdotaon oto Téhog tov 210v
awova. H mapovoa épsuva avédeiée peiwon tov ethoiov Bpoyontdcewv and 5-30% katd ™ Sidpreta
tov 2lov udva og oyéon pe TV mepiodo eréyyov. Ot tdoelg deiyvouv peyodvtepn peioon tov
Bpoyontdoewv 6To. PoPEOTEPA TUALOTO TNG TEPLOYNG LEAETNG, EVED O aPOUOC TOV UEPDOV HE UEYAAQ
vy PBpoyns avapévetar va Ehattmbel Wwitepa og TEPLOYEG LEYAAOVL VYOUETPOVL.

AéEaig Kherowa Khpotikr odhayn, Avatolikn Meosoyetog kot Méon AvatoAr], axpoio otvopevo
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Irrigated Land-Atmosphere Interactions: A High Resolution
Numerical Study

S. Kotsopoulos (1)*, I. Pytharoulis (2), Th. Mavromatis (2) & Th. Karacostas (2)

(1)*Department of Hydraulics, Soil Science and Agricultural Engineering-School of Agriculture,
A.U.Th., Thessaloniki ,Greece, skotsop@agro.auth.gr

(2) Department of Meteorology and Climatology-School of Geology, A.U.Th., Thessaloniki, 54124,
Greece

Abstract In the present study the interactions between irrigated land and the atmosphere were
investigated. For this scope the WRF-ARW numerical weather prediction model was used, focusing in
the plain of Central Macedonia-Greece and considering two different soil moisture scenarios. In the
first scenario, the model was initialized with the surface soil moisture of the ECMWF analysis data that
usually do not take into account the modification of the soil moisture due to agricultural activity in the
area of interest. In the second scenario, the surface soil moisture of the study area was modified to the
field capacity for the irrigated farm fields and to the saturation for the rice fields. The experiments took
place for the period from 21/5/2010 to 8/7/2010 and the area of interest was simulated with a spatial
resolution of 1 Km, with the use of telescoping nesting. The model numerical results of the two
scenarios were evaluated against the measured values of air temperature, relative humidity and
precipitation. Preliminary statistical results indicated the existence of a relationship between irrigation
and the above mentioned meteorological parameters.

Keywords Land Use, Irrigation, WRF-ARW, Soil Moisture

AMnrenidopaon Apdegvopevov Extdoemv kow Atpocoaipog: Mia
AprOpnTun Merétn Yyninc Xopikng Avaivong

2. Koteémoviog (1)*, 1. IIvBapoving (2), ©. Mavpopatys (2) & 0. Kepakoortag (2)

(1)*Touéag Eyyeiwv Beltiwoewv, Edopoloyios kar I'ewpykic Muyyavikig-I'ewmoviky Zyoin, A.I1.6.,
Ocacoloviky, EM.dda, skotsop@agro.auth.gr
(2) Touéag Metewporoyiag ko Klyuaroroyiag-Tunuo. F'ewloyiag, A.I1.60. Osoooioviky, 54124, EAdda

Tepitnyn v mopodoa epyoacio diepguvartar 1 GAANAETIOpacT HeTAED TV OPOEVOUEVOV EKTAGEDV
Kot TG atudoparpac. o Ty enitevén tov 6KOTOv aVTOV, YPNCLOTOWONKE TO aPOUNTIKO HOVTEAO
npoyvoong kapov WRF-ARW oty nedidda g Kevipiig Makedoviag, Oewpmdvtag Vo dtopopeTikd
GEVAPLO. ESAPIKNG VYPOACING. XTO TPMTO GEVAPLO TO LOVIEAO YXPMOUOTOlEl G oplaky cuvOnkn v
€00QIKT VYPACIO TNG EMPAVELNS TOV €0APOVS and Ta dedopéva avirvong tov ECMWE, ta omoio dev
AapBavouv v’ Oyv T petaPorég Tng £3aPIKNG vYpaciog £EaLTIOG TNG YEWPYIKNG OpacTNPLOTNTAS
OTNV TEPLOYN UEAETNG. XTO S€DTEPO GEVAPLO 1) EGAPIKY VYPOCIN TNV EMPAVELN TOV EGGPOVS OPITTNKE
GTO ONUEID0 TNG VIATOIKOVOTNTOG Y0 TO OPOEVOUEVO OYPOTELAYLL KOl GTO GNUEID TOV KOPEGUOV Yol
tovg opuldves. Ta apBuntikd mewpapata devepyndnkay yo v nepiodo 21/5/2010 éwg 8/7/2010 pe
YopK ovéivon g mepoyng perémg o 1 Km. Ta apBuntikd amoteléopota Tov HoviEAOL Yo To.
dvo oevapla aforoynOnkav pe petpnpéves TiwéC Oeppoxpociog aépa, OGYETIKNG VYPOCIOG Kot
Bpoyémtwone. To TpOTO GTOTIOTIKGA OTOTEAEGUATH KATASEKVOOLV TV VIopén Hiog oxéong UeTa&d
TV 0pdEHCEDV KOL TOV TPOUVAPEPOLEVOV TUPAUETPOV.

AéEerg Khewdra Xpnoeic I'mg, Apdevon, WRF-ARW, Edagwr| Yypacia
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Use of shadowband correction models for predicting beam
solar irradiance

M.C. Kotti* & A.A. Argiriou

Laboratory of Atmospheric Physics, Physics Department, University of Patras, Patras, 265 00, Greece,
mxkotti@upatras.gr

Abstract The majority of sites do not measure beam solar irradiance. This is calculated from global
and diffuse horizontal radiation measurements. Pyranometers, measuring diffuse irradiance are
equipped with a shading device (shadowband). Diffuse irradiance readings need to be corrected
because the shadowband does not obstruct only the solar disk but also an additional part of the sky
vault. Diffuse correction models generally consider the shadowband’s geometry and make an
assumption regarding the sky radiance distribution. In this work four correction models (Drummond,
LeBaron, Battles, Muneer and Zhang) have been applied on irradiance data from the National
Observatory of Athens, Greece. The data consist of 1 min values of global and diffuse horizontal
irradiance and also normal beam irradiance. The corrected diffuse irradiance values are assessed in
order to determine the optimal correction model. This model is then used in order to predict normal
beam irradiance from global and diffuse irradiance values that have not been used for the correction
model assessment. The results have been evaluated both graphically and statistically under different
sky conditions. Comparing the predicted and measured normal beam irradiance values, it has been
concluded that the Muneer and Zhang model performs best.

Keywords solar irradiance, diffuse irradiance, beam irradiance, shadowband correction

Xp1on apotiTev 10pO®GIS GTEPAVIS Y0 TOV VTTOAOYIGNO
NG GueESNS NAOKNS aKTIVOPoALag

M.X. Kottn* & A.A. Apyvpiov

Epyacrtipio voikic e Atuoopaipag, Tuquoe @voixng, Hovemoriuo Hatpwv, [atpa, 265 00, EALdda,
mxkotti@upatras.gr

Mepidnyn Ty mAeloynoeic oV oTafudv PETpNong dev LETPATOL 1 GUEST) GUVIGTAOGO TNG NALOKAG
axtvoPoriog. Avt vmoAoyiletol UEC® TOVTOXPOVNG UETPNONG TNG OAKNG KOL SLAYLTNG MALOKNG
axtvoPorog oe opilovtio eminedo. To mupavOUETpO TOL PETPA TN S1dyvTn OktivoBoric dtabétel
otePdvn okiaong. Ot petpnoelg g ddyve aktvoPfoAiag amaitovv S0pbwon, KabdS 1 oTePdvn
okioong ektog amd TV dpeon oktwoPoAlo amokdmrel Kot SidyvTn oKTvoPoAin omd TUAUE TOV
ovpaviov B0rov. Ta mpodTtuma S1OpBwong AapPdvovy VIOYN TOVG TN YEOUETPIO TNG OTEPAVNG KOl
KGvouv VIOOEGEIS YL TNV KATOVOUTY TNG AGUTPOTNTAS TOV OLPOVOV. e OVTH TNV EPYAcio TEGGEPO
apotuna S1opbmwong g ddyvtng axtvopforiog (Drummond, LeBaron, Battles, Muneer and Zhang)
&xovv gpappootel ota dedopéva nhokng axtvoPforiog Tov Ebvikod Actepookomeiov Abnvav. Ta
S€d0UEVO, OTOTEAOVVTOL OTO LOVOAETTEG TUHEG OAIKNG, GpLeons Kot d1dyvTng nAokng aktvoBoiiag. Ot
SopBopéveg Tég g Suyvtng oktvoPforiog, aeov afoloyndnkav, ypnowomowdnkay yw Tov
Tpocdopicpd tov Pédtiotov mpotdmov Sopbwong. To Péltioto mpodTLTO YPNOLOTOMONKE ©TN
GUVEYELDL Y10 TOV DTOAOYIGUO TNG AUEST NAOKNG akTivoPBoliog amd UETPNOES OMKNG Kol ddyvtng
axtivoPoriog ta omoia dev eiyav ypnowworombei otnv a&loldynon tov mpotiTewv dopbwons. Ta
amotehéopoto aloAoynOnKay YpoQKE KOl OTOTIOTIKE KAT® omd OlopOPETIKES UETEMPOAOYIKES
ocuvOnkeg. Zvykpivovtog Tig TWEG TG Gpeong miwokng aktvoPforiog Ppébnke Ot TO TPOHTLTO
S10pBwong Muneer & Zhang divel Tic TANCLEGTEPES TPOG TLG LETPTOELS TULES.

Ag€erg Kredra niwaxn axtvoPfoiria, dudyvtn aktivoBoria, dpeon aktivofoiia, 610pOmon otepivng
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Global climate change and the impact on greek viticulture

G. Koufos (1)*, N.M. Fyllas (2), T. Mauromatis (3) & S. Koundouras (4)

(1)*Department of Environment, University of the Aegean, Mitilini, 81100, Greece,
envm08039@env.aegean.gr

(2) School of Geography, University of Leeds, England

(3) School of Geology, Aristotle University, Thessaloniki, Greece

(4) School of Agriculture, Aristotle University, Thessaloniki, Greece

Abstract Global climate change, as a result of the greenhouse effect, has an impact on agriculture
worldwide. Recent research has shown significant shifts of the phenological stages of grapes (Vitis
vinifera L.) due to temperature changes. This study investigates the relation between temperature and
ripening. Harvest dates were collected on eight different varieties and regions: Moschato Alexandrias
(Limnos), Moschato (Samos), Asirtiko (Sadorini), Athiri (Rodos), Roditis (Anchialos), Agiorgitiko
(Nemea), Maurodafni (Pirgos), Xinomauro (Naousa) and in two special cases baume data (Limnos,
Pirgos). Climatic primary data including precipitation, mean, maximum (Tmax) and minimum (Tmin)
temperature were also collected. Secondary data such as growing degree days, diurnal temperature
range and a set of extreme events (Tmax>35" C and Tmin<0" C), for three different periods (whole
year, growing season (April-October) and ripening (depends on the variety)) were estimated from the
analysis of primary data. Data analysis indicates earlier harvest days in most cases, excluding Naousa,
Nemea and Rodos. Regarding the Baume analysis, the region of Limnos presents a significant decline,
whereas the region of Pirgos shows no trend. The most frequent statistical significant trends of climatic
parameters and crop-climate relationships were identified on islands and during growing season.

Keywords climate change, Vitis vinifera L., temperature, harvest dates

Emntooeic ¢ ToyKOGUIOS KAMUOTIKNG ALY S 6TV
eEMMVIKY apmelovpyia,

I'. Kovgog (1)*, N.M. ®0rhag (2), O. Mavpopatng (3) & X. Kovvdovpag (4)

(1) *Tunua Tepifdiiovrog, Hovemortiuio Aryaiov, Motidnvy, 81100, ElAdéa,
envm08039@env.aegean.gr

(2) School of Geography, University of Leeds, England

(3) Tunua I'ewloyiog A.11.0., Ocooaloviky, ELAddo

(4) l'swmovikn Zyoin A.I1.0., Osocoloviky, EAdda.

Mepitnyn H moykdopo kKApotikn aAlayn, £XEL EMMTOCES OTIG 0ypOTIKEG KaAMEpyeles. TIpodoparteg
épevveg Oglyvouv SlPOPOTOMGELS GTO. POIVOAOYIKG oTddw Tov @utov Vitis vinifera L., kabdg
aAlalovv ot Beppokpaciokés cuvOnkes. H cuykekpiuévn pnedétn, epeuva tn HETAPOPE TOV 6Tadiov Tov
TPUYOV, MG OmOTELEGHN TV Ogpuokpactakdv petofordv. o tov okomd ovtd, cvArEyOnkov
nuepounvieg tpoyov (18-37 yxpdvia) yo tig mowkihieg Mooydto Aie&avdpeiag (Anpvog), Mooydto
Aegvko (Zapog), Acvptiko (Zavtopivr), ANpt (Podoc), Poditng (Ayyiarioc), Ayiwpyrtiko (Nepéa),
Mavpodaevn (ITHpyog), Ewopovpo (Ndovoar) kabdg kot 6e30UEVE TEPLEKTIKOTNTAS TOV YAEDKOVG GE
cbxyapa (Anpvog ko IMopyog). EMebnoav khipatoroykd mpwtoyevr dedopéva Léong, WEYIOTNG
(Tmax), erdyromng (Tmin) Beppokpaciog KoOOMS kot NueEPNoLOG PPOYOTTMONG Kot VIOAOYIGTNKAV Ol
Bobuonuépeg avamtuéng, to muepnolo Beppokpaciokd £0pog Kol T0 GUVOAO TV MNUEPDV OKPOI®mV
kaptkédv oavopévav (Tmax>35" C, Tmin<0” C) yia tpeig dropopetikég meptodovg: Practikh mepiodog
(Etog), mepiodog avamtuéng (Ampilog-Oktdfprog) ko mepiodog wpitavong Tov eutov (avaioyo e
v mowikia). O tpvyog £de1&e onuavTikn Tpwipon, pe e€aipeon tig meptoyés g Naovosag, Podov kot
Nepéog. H meplektikdtnta Tou YAEOKOUG 6€ GAKYOPO, TAPOVGINGE GTLLOVTIKY TTAOCT 6TV ANUVO EVED
dev mapatmpnOnke téon otov IMopyo. To amotedécpato deiyvouv TEPIGGOTEPEG KAl LGYLPOTEPES
GUOYETIOELG TOL TPLYOV HE TO. KAHOTIKG Ogdopévo katd tnv mepiodo aviamtuéng Tov (utov, o
vnolotikn (TAnv Podov) arn’ 6t oty nrepwtik] EAAGSa (minv Ndovoag).

AéEerg Khewdra khpatikr] aAlayn, Vitis vinifera L., Ogppokpacio, nuepounvieg tphyov
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Investigating the GOME2/MetopA total sulphur dioxide load
with the aid of chemical transport modelling over the Balkan
region

M.E. Koukouli (1)*, P. Valks (2), A. Poupkou (1), I. Zyrichidou (1), M. Rix (2), N. Hao
(2), E. Katragkou (1), D.S. Balis (1), D. Loyola (2) & D. Melas (1)

(1)*Laboratory of Atmospheric Physics, Physics Department, A.U.Th, Thessaloniki, Greece,
mariliza@auth.gr
(2) German Aerospace Center (DLR-IMF), Munich, Germany

Abstract. The current discerning capability of nadir viewing satellite instruments is mainly providing
information on large volcanic events, such as the Kasatochi 2008 and the Eyjafjoll 2010 eruptions, and
areas with high anthropogenic SO, sources such as Peruvian smeltering regions. Consequently, there
exists a constant need to improve the algorithms in order to provide satellite information on the
megacities’ SO, levels for air quality purposes. In the current study, we aim to improve the
observational capability of the GOME2/MetopA instrument by analysing the total SO, load reported
over the extended Balkan region with the use of the high spatial resolution Comprehensive Air Quality
Model with extensions (CAMXx) modelling results. A number of years worth of satellite and modelling
maps of the area will be analysed so as to pin-point locations of constantly high SO, loading, locations
with a marked seasonal variability as well as locations with high expected loading that might not be
visible from the satellite orbit. Regions of specific interest will be chosen for further investigation and
algorithm development based on modelling input parameters such as the SO, loading profile will be
achieved.

Keywords sulphur dioxide, satellite remote sensing, air quality, chemistry modelling, GOME2/MetopA.

Megrétn TG oMK oTNANG 610E€1diov Tov Bgiov oty Baikaviki)
nePLoyn 0mté 1o 60pVPOoPIKA deoopéva Tov GOME2/MetopA kot
HOVTEALOV NETAPOPAS MIKPNS KMUOKOG

M.E. Kovkoviq (1)*, P. Valks (2), A. ITovztkov (1), E. Zvprygidov (1), M. Rix (2), N. Hao
(2), E. Katpaykov (1), A. Mrarg (1), D. Loyola (2) & A. Merag (1)

(1) *Epyoactipio Pvoikns Awudopaipog, Tunuo Pvoikng, Zyoln Ostikwv Emotnuav, Apiototédelo
Hovemortijuio Ocacolovikng, EALdda, mariliza@auth.gr
(2) German Aerospace Center (DLR-IMF). Munich, Germany.

Mepinqyn H tpéyovcoa dlokpitikn kavoTnTe TV S0pLEOPIK®Y HETPHGEDV ToL dtoéeldiov Tov Bgiov
[SO,] mopéyer TAnpogopia Kupimg yioo peydies neootelokés ekpnéels, 6mmwg avt tov Kasatochi to
2008 kot tov Eyjafjoll o 2010, kabmg kot yio meptoyég pe vynAn avipomoyevvi mapaywyn tov SO,,
Omwg otig Teployég Tov Tlepov pe opuyeia kot yopLo. ZUVERMS, VILApYEL pic cuvelopevn avaykn yuo
mv Peltictonoinon tov olyopifumv ®ote ot TEAevtaiol va pmopodv va mopdyovv aldmioTo.
OTOTEAEGLOTO TOLOTNTOG OEPX OTLG HEYOAOVTOAELS OAAA Kot GE GALES, AYOTEPO LOAVCUEVES TTEPLOYES.
2TV Topovca EPYNCIO ATOGKOTOOUE GTNY BEATIOTONOINGN TNG SLOKPITIKNAG IKOVOTNTAS TOV 0pYavov
GOME2/MetopA avoivovtag v olkny otiAn tov SO, mGve omd TV €upOTEPT TEPOYN TOV
Bokkaviov, ypnoipomoudvog dedopéva VYNNG Yopikng avaivons tov povtéhov Comprehensive Air
Quality Model with extensions (CAMx). Kdmow ypévia 0pupopik®dV Kot HOVIEAMK®V XOpPTOV TNG
neployng Ba pekeTnBovv dote va gvromiotovy meploxés pe otabepd vymAés Tyég SO,, meployés e
SloKpLT EMOYLOKT SLOKVUOVGOT), KAOMG KoL TEPLOYES UE OVOUEVOLEVO DYNAES TIHEG, Ol 0Toieg OGS dev
Swxpivovtoar amd ™ dopvpopikny Tpoyld. Ileployés 1diaitepov evdopépovtog o emheyfodv yia
nepaTéP® depehivnon kot Oo emtevydel avamtuén tov aiyopiBuov pe Paon Tic mopapéTpovs 16630V
TOL HOVTELOV, OTMG EIVOL 1] KATAKOPLOT KOTOVOLT] TOV d10&e1diov Tov Beiov.

AéEerg Kherdra 610&gido tov Ogiov, dopvopikn tiemiokonion,todotnta aépa, GOME2/MetopA.
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Phaethon: A system for the validation of satellite derived
atmospheric columns of trace gases

N. Kouremeti*, A.F. Bais, D. Balis & 1. Zyrichidou

Laboratory of Atmospheric Physics Aristotle University of Thessaloniki, Thessaloniki, 54124, Greece,
nakour@auth.gr

Abstract Phacthon is a low-cost ground based system for the retrieval of column densities of various
atmospheric gases, through DOAS analysis of direct sun and sky radiance spectral measurements. The
system consists of a Maya 2000Pro spectrograph (Ocean Optics) operating in the wavelength range
300-650nm, the entrance optics with a field of view of 1°, equipped with a filter wheel, a temperature
stabilization unit, and the solar tracker. The validation of Phaethon was done in October 2010 at the
High Altitude Research Station Jungfraujoch, ~3500 m altitude, where a MAX-DOAS system is
operated regularly by the Belgian Institute of Space Aeronomy. The comparison of differential slant
column densities derived from off-axis measurements showed an average agreement of 5-10% (£5%)
depending on the viewing angle for NO,, and 15-25% for O4 (+2% for viewing angles <8°). After the
validation of Phaethon, direct solar irradiance and sky radiance spectral measurements are regularly
performed at Thessaloniki, Greece. The retrieved atmospheric columns of total and tropospheric NO,
were compared to GOME-2 products revealing large discrepancies which are attributed to the large
spatial variability of NO, due to the localized air pollution sources.

Keywords: DOAS, NO,, tropospheric NO,, spectrograph, satellite validation

®oé0mv: 'Eva cvotnua yio tnv oEloA0yn o1 60pL@oPIKOV
HETPNCE®V TNG CVYKEVTPOONG UTHOCPULPLKOV U.EPI®V

N. Kovpepétn*, A. Mrang, A. Mrainig & E. Zvpryidoov

Epyactipio Qvoixic g Atudopoipag Apiototédeto Hovemotiuio Ocooalovikng, Osooalovikn, 54124,
ElAdda, nakour@auth.gr

Mepiinyn To cdompa Paébov eivar Eva yopnrol KOGTOVS ENiYEI0 GUGTNHA HETPNOTS PACUATOV TG
dpeong Kot O1Gyvtng MAKNG aKTvOPoAaG, Y. TOV VTOAOYIGHO TNG OAMKNG OTAANG Odpopwv
ATUOCQALPIKGV aepimv pe v péBodo ¢ Stapopikng ontikig amoppdenons. To chotnua aroteheiton
amo6 éva pacpotoypdeo Maya 2000Pro (Ocean Optics) pe pacpotikn meptoyn Aettovpyiog 300-650nm,
TO OTTIKO GVOTNHO 16000V pe omtikd medio 1°, v povada ctabepomnoinong g Beprokpaciog Kot To
cvotnua Topakorovdnong tov ‘Hiwov. H a&ordynomn tov cvotipotog €ywve tov Oktdfpro tov 2010
oto High Altitude Research Station Jungfraujoch (~3500 m vyopetpo), 6mov Aettovpyel GLOTNUATIKE
éva ovotnuo MAX-DOAS 1o onoio avniketl oto Belgian Institute of Space Aeronomy. H cbykpion tov
Spopikdv KekAMpévov omiov tov NO, kot Oy, £6c1&e 0Tt N cupevia peta&d tov 3o opydvav
gtvar yo o NO, kotd péco 6po 5-10% (£5%) avaroyo pe v yovio Tapatipnong, kot yo to 04 15-
25% (£2% Y1 ayovieg mapatnpnong <8°). Metd v afloddynon, 1o cvompa Pasbov eykatactadnke
ot Oeoocolovikn Kol Tpoypotomolel UeTproelg o kabnuepvn Pacn. ATO TIC UETPNOES OQVTEG
vroloyiotnke M OMKN Kol TPOToc@apiky] othAn tov NO, kot cvykpibnke pe TG avitioToyeg
dopvpopikég mapatnpioels tov GOME-2. H cuykpion avédelle apketd peydleg StapopomomoELS ot
omoieg amodoOMKav TNV HEYOAT OVOLOLOYEVELD TNG YWPIKNG Katavoung Tov NO, AOY® TV TOTIKOV
TNYOV 0€PLOG POTOVOTG.

AéEerg Kherdra Mébodog drapopikng amoppdenons, NO,, poopotoypapog, a&loAdynon dopupopikav
dedopévav
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On the dynamics of Mediterranean explosive cyclogenesis

J. Kouroutzoglou (1)*, H.A. Flocas (1), M. hatzaki (1), K. Keay (2) & I. simmonds (2)

(1) *Department of Environmental Physics-Meteorology, Faculty of Physics, University of Athens,
Building PHYS-5, University campus, 157 84 Athens, Greece, ioankour@phys.uoa.gr
(2) School of Earth Sciences, University of Melbourne, Victoria 3010, Australia

Abstract In this study, an attempt is made to examine the mechanisms contributing to the explosive
cyclogenesis in the Mediterranean basin during the cold period of the year. Surface explosive cyclones
and their vertical structure were examined with the aid of the University of Melbourne Cyclone
Tracking and Vertical Tracing Software, using the 6-hourly ERA-40 datasets at the resolution of 1°x1°
for a 40-year period (1962-2001). The composite anomalies of geopotentials in 850hPa, 500hPa and
200hPa, potential temperature at 2PVU and potential vorticity at 315K verified the strong baroclinic
character of the phenomenon and the decisive role of the upper level dynamics, during the time of
explosive cyclogenesis in the Western, Central and the Eastern Mediterranean basin. At the same time,
low-level baroclinicity induced through the orographic barriers of the Alps and the Pyrenees seem to
control the explosive cyclogenesis in the Western Mediterranean basin, while the role of diabatic
processes examined seem to be quite enhanced, especially in Central and Eastern Mediterranean basin,
where deeper explosive cyclones were detected. Therefore, a synergy of the lower and the upper levels
is implied for all parts of the Mediterranean basin with different relative importance in each part of
Mediterranean area.

Keywords Mediterranean, bombs, potential vorticity, diabatic processes

AVVOPIKT HEAETNG TG EKPNKTIKNG KUKAOYEVEGTG OTT)
Meooyero

L. Kovpovtléyrov (1)*, E.A. ®réka (1), M. Xatlaxn (1), K. Keay (2) & 1. Simmonds (2)

(1) *Touéas Dvaixic e Atudopaipas — Metewpoloyiog, Tunuo @voikng, EKIIA, Ktipio voiknc — 5,
Hovemortnuiodmoldn, 15784 AOyva, EAdoa, ioankour@phys.uoa.gr
(2) School of Earth Sciences, University of Melbourne, Victoria 3010, Australia

Mepilnyn X ocvykekpévn epyacio yivetonr mpoomdbeld vo €£ETOGTOVV Ol PNYOVIGHOL 7OV
GUVTEAOVV GTNV EUPAVIOT EKPNKTIKNG KukAOYEveong ot Mecdyelo, Katd T S1dpKelo TG Woyxpns
ePLOdoV Tov €tovg. To EKPNKTIKG YOUMAG EMPAVEING KOL 1 KOTOKOPLON OSOU) OUTAOV £XOLV
npocdopiotel pe ) Porbeia Tov akyopidpov tov Iavemotnpiov g MeAfovpvrg, xpNoYLOTOIDOVTOG
dedopéva eEGwpov xpovikol Prnatog Kot xmpikng gukpivelag 1°x1° yewypopikod mAATOVG -UiKOVG
a6 10 ECMWF yia mepiodo 40 etav (1962-2001). Ov ovoporieg g cOHVOETNG KATAVOUNG TOV
yeodvvapukmv vymv oto 850, 500 ka1 200hPa, g Svvapikig Oeppokpaciog oty ETQAVELD TOV
2PVU xot tov dvvapkod otpofliopod otnyv 1oevipomiky empdveln tov 315K emPefaincav v
oxvpN PApoKAVIKY dopun TOV EUVOUEVOD KOl TOV OTOPUGLOTIKO POAO TNG SLVALUIKNG TOV OVOTEPOV
GTPOUATOV TNG TPOTOGPULPOG, KATE TN SIAPKELN TG EKPNKTIKNG KUKAOYEVESNG TNV AvTiky], Kevipikn
Kot TV Av. Meooyeto. Tavtoyxpova 1 BopokAvikdTTo TV YOUNAOY 6TPOUATOV AOY® T™E VmapEng
tov Altenv kot Tov [Tupnvaiov Opémv, eoivetor va eAEyyeL TNV EKPNKTIKT KUKAOYEVEST 0TI AVTIKY
Meaooyelo, eved 0 poAog TV SoPaTikdV dlepyactdv, delyvel va elvar oNUOVTIKE EVIGYVLILEVOG, 13l0iTEPOL
omv Kevrpwr] kot v Av. Mecdyeto, 0mov avyveddnkav ot fabitepec eKpnKTIKES VOEGELG. ZVVETMG
SLOPALIVETAL 1) GUVEPYELXL OVALEST OTIG SIEPYUOIES TMV KATOTEP®V KOL TMV OVOTEPMV CTPOUATOV TNG
TPOMOCPULPAS, LE SIPOPETIKT OULMG GYETIKY oNpoocio o KaBe Tupa g Mecoyeiov.

AgEerg Krerdra Mecoyeiog, Expnktikd yopunid, Suvapikog otpofropds, dtafatikés diepyacieg
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openmeteo.org: a web service for the dissemination of free
meteorological data

S. Kozanis (1)*, A. Christofides (2), N. Mamassis (2) & D. Koutsoyiannis (2)

(1) *National Technical University of Athens, Zografos, 157 80, Greece, S.Kozanis@itia.ntua.gr
(2) National Technical University of Athens, Zografos, Greece

Abstract Individuals or organisations managing meteorological or hydrological stations typically need
to either collect the data on personal computers or bear the costs required to setup a server. As an
alternative, the openmeteo.org database provides users and organisations the option to upload their time
series, on condition that their data will be available to the public under a free license (the Open
Database License and the Creative Commons Attribution-ShareAlike License, depending on the type of
data). Each user has write access to his own data, whereas the public has read access to all the data.
Enhydris, the software that powers openmeteo.org, is also free, available under the GNU General
Public License v.3, and provides several useful features like time series graphs and plots, display of
online data, maps etc. The purpose of openmeteo.org is not only to enable people to manage their data
more easily, but also to bring people into a community and encourage a spirit of openness and sharing.

Keywords free data, online data, web service, database, time series

openmeteo.org: pnio S10dIKTVUKI VANPECILO YL TV 0100061
ELEVOEPOV HETEMPOAOYIKDV OEOOUEVOV

2. Kolavng (1)*, A. Xproto@iong (2), N. Mapdong (2) & A. Kovtooyidvng (2)

(1) *E6viro Meroofio Ilolvteyveio, Zwypagpog, 157 80, EAMadda, s.kozanis@itia.ntua.gr
(2)EOviko Metaofio Tolvteyveio, Zoypapos, EALdda.

Mepitnyn [Sunteg N popeig mov dayepiloviol HETEMPOAOYIKOVS 1| VIPOAOYIKOVS GTAOUOVS GLUVHOMG
GUYKEVTIPMVOLV TIG UETPNGELS EITE GE TPOCHOTIKOVS VITOAOYIGTEG, 1] TPEMEL VO, avaAdPoVV TO KOGTOG yiaL
™ Aertovpyio e€edikevpévoun server. Evodloktikd, n fdorn dedopévov tov openmeteo.org Tpoceipel
NV EMAOYN GE YPNOTEG KOl OPYOVIGUOVS VO, TN XPTCLOTOLO0V Yid Vo, amobnkehovy Tig ¥povoceELpég
TOVG, pE TNV mpoimdBeon Ottt dedopéva Oa eivar ehedBepa (Srobéoya vTd v Gdsia Open Database
License 1} tv Creative Commons Attribution- ShareAlike License, avdloyo pe to €idog TtV
dedopévav). Kabe ypnotng éxet Stkoudpoato eyypapng 6To dEG0UEVE TOV, EVD TO KOO EXEL SIKALMDLOTO
avayvoong o€ Ola ta dedopéva ™ Pdong. To Aoyiopkd «Evudpicy mov vrmootnpilel ) Asttovpyia
Tov openmeteo.org vl emiong ehevbepo, dabécipo vrd tovg dpovg g adetog GNU General Public
License v.3, Kol TPocOEPEL YPNOLLEG AELTOVPYIEG OTMGC KOTOOKELT] XOPTOV Kol YPAPNUATOV OTd
YPOVOGELPES, EMLYPALLLKT Topovsioon dedopévav, K.o. O okomdg Tov openmeteo.org dev eival Hovo
Vo emUIpéYEL oTOVG ypnoteg vo olayelpilovior edkora Too dedopévo TOLG, OAAGL EMTAELOV Vo
dnpovpynBet pion kowvdTo YPNOTOV OOV EvBappPUVETAL 1 EAELOEPN ovTaAdayn dedopévev Kol TO
«OVOIKTO» TTVEDLLOL.

AgEerg Krerdra ehevBepa dedopéva, Lovtava dedopéva, SLadIKTVOKT VINPESIN, XPOVOCELPES
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The impact of wind conditions on PM mass concentrations
in Athens

M. Lianou (1)*, 1. Kavouras (2), T. Kopania (1) & A. Kotronarou (1)

(1) *Institute for Environmental Research and Sustainable Development, National Observatory of
Athens, 1. Metaxa & Vas. Pavlou, P. Penteli, Athens, GR-152 36, Greece, mlianou@meteo.noa.gr.

(2) Department of Environmental and Occupational Health Fay W. Boozman College of Public Health,
University of Arkansas for Medical Sciences, Little Rock, Arkansas, USA.

Abstract The wind contributes significantly to the clearance of lower troposphere from PM, therefore
the impact of wind conditions (direction and velocity) on PM concentrations was studied. Daily PM;,
and PM, 5 samples were continuously collected from October 2002 to December 2004 in a central site
at the Dental School of Athens, in Goudi area. Harvard PM;y and PM, s impactor inlets, operating at 10
I/min (Air Diagnostics and Engineering Inc., Naples, ME, USA), were used to collect atmospheric
particles on 37-mm Teflon filters (with 2 pm porous size). Particle mass was determined using
analytical microbalance with precision of 1 pg. Coarse particles were estimated by subtracting fine
particles from PM;,. Meteorological data were obtained by the National Observatory of Athens station
at Thissio. Multivariate linear regression of PM concentrations against categorized wind conditions
(direction and velocity) was used for the non-rainy days of the study period. The descriptive statistics
revealed that coarse particles accounted for 56.6 % of PM,,. In addition, it was found that the vicinity
of particle sources (local, distant) is correlated with certain wind categories (direction and velocity) that
impact significantly PM,o, PM, 5 and coarse particle concentration.

Keywords Particulate matter, PM;o, PM, 5, coarse particles, meteorological parameters.

H enidpacn TV avEROAOYIKAOV GUVONKAOV 6TIS
OVYKEVTPOOGELS nalag AX otnv Adnva

M. Awavov (1)*, H. Kapovpag (2), ©. Komavia (1) & A. Kotpovapov (1)

(1) *Ivanitotro Epevvav Iepifallovios kor Bidoyne Avamroéng, EOviko Aotepookomeio AOnvav, I
Metaéa & Bao. [adlov, I1. Ieviédn, AOnva, T.K.- 152 36, mlianou@meteo.noa.gr

(2) Department of Environmental and Occupational Health, Fay W. Boozman College of Public Health,
University of Arkansas for Medical Sciences, Little Rock, Arkansas, USA.

Mepiinyn O dvepog cupPaiiel oULOVTIKA GTOV KOBUPIoUO TG KATMTEPNS TPOTOSRALPAS amd To AX,
®G €K TOVTOV, oTNV Tapovoa peAétn egetdletal N enidpaoT TV AveHOAOYIKOY cuvinkadVv (diebbvveon,
TOYOTNTO) OTIG GLYKEVIPMOELS T®V owpodpevev copatdiov. Huepnowa deiypota AZ;y kow AX,s
GLAAEYONKAY, cvveyOueva, amd Tov OkTdPpro Tov 2002 péxpt kot to Aeképfpio tov 2004, 6 KeVTpKo
ot0fud otov mpoadAo ympo ™G OdoviiaTpikhc Zxoing Abnvav oto T'ovdi. T ™ cvAloyf TtV
derypdrtov Khacpatov AXy kot AZ,s ypnoporombnkay detypotoAnmreg yopuniov oykov 10 1/min
(Harvard Impactors), og @idtpa Teflon 37-mm (uéyebog mépov 2 um). H palo tov oropodpevov
couotdiov mpocdlopiotnke He TN ¥pNon avaAvTikov pikpoluyov, akpifeiag 1 pg. Ta yxovopd
COUOTIOW, VIOAOYIGTNKOV amd TV oeaipecn Tov YoV ard ta AX. Ta petemporoyikd dedopéva
nponibav and 1o otabud tov EBvikov Actepockomeiov AOnvov oto Onoeio. XpnopomomOnke n
PEBOSOG TG YPOLUKNG TOAVIPOUNONG LE TOAAOTAES UETAPANTES, TOV GUYKEVIPMOOE®MY TV AX e
KOTNYOPOTOMNUEVEG TIG GLVONKEG avépov (dtevbuvon, ToydnTa), Yo TI NUEPES Ywpic Ppoxdmtmon,
Kkatd v mepiodo detypatoinyioc. H otatiotikn avdivon £deiée 0Tt To yovopd copotidia amotehodv
70 56.6 % TV AX,. Emmhiéov, Bpédnke Ot 1 eyydnta ToV YOV TV AX (TOTKES, OTOUOKPVGUEVES)
ovoyetTileton Pe CUYKEKPUEVEG AVELOAOYIKEG cuvONKeg (Stevbuvor, Tayvtnta) oL omoieg emdpovV
GNUOVTIKA 6TN GLYKEVTPOOT TV AX g, AZ, 5 KoL XOVIPDOV COUATISIOV.

Ag€erg Krerdra Atwpodpeva copatioln, AX g, A, s, xovOpt coUATION, LETEMPOLOYIKES TAPAUETPOL.
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On the climate characteristics of convection contribution to
precipitation in southeastern Europe

C.J. Lolis, A. Bartzokas & B.D. Katsoulis

Laboratory of Meteorology, Department of Physics, University of loannina, 45110 loannina, Greece,
chlolis@cc.uoi.gr

Abstract The spatial and temporal variability of the convective percentage of precipitation in the
Italian and Balkan peninsulas and the surrounding areas are examined for autumn, winter and spring.
The data used consists of monthly values of Convective Precipitation Rate (CPR) and Total
Precipitation Rate (TPR) at 126 grid points (1.875°x1.905°) in south-eastern Europe for the 60-year
period 1950-2009 (NCEP/NCAR Reanalysis). The seasonal values are calculated from the monthly
ones and the Convective Precipitation Percentage (CPP) is calculated by dividing CPR by TPR. The
seasonal average patterns of CPP are characterized by a maximum over the sea and a minimum over
the northern continental areas. CPP over the sea is highest in autumn and lowest in spring, while CPP
over the land is highest in spring and lowest in winter. The inter-annual variability of CPP is examined
by applying S-mode Factor Analysis to the 60x126 seasonal data matrices of CPP. 12, 11 and 10
factors are retained for autumn, winter and spring. For all seasons, statistical significant (95%
confidence level) CPP trends are found: a decrease in central Europe and northern Italy and an increase
in the area west of Sicily. These trends are possibly connected to the large-scale synoptic
teleconnections affecting the region.

Keywords Convective Precipitation, Southeast Europe, Mediterranean Sea, Factor Analysis

E&étaon TOV KMPOTIKOV YOPOKTNPIOTIKOV TG GULVELGQPOPAS
NG OVOUETAPOPAS GTOV VETO TNGS VOTI0aVETOAKN S Evponng

X.I. Aoing, A. Mraptiokag & B.A. Katooving

Epyactipio Metewpoloyiog, Tunuoa Dvoikng, Hovemotijuio Ilwovvivwv, 45110 Ilwavvive, EAAdg,
chlolis@cc.uoi.gr

Tepitnyn H yopikn Kot gpovikn HETOPANTOTNTA TOV TOGOGTOD TOL OVOUETOPOPLIKOD VETOV GTO.
Boakkdvia, v Itolio kot 116 yopo meployéc e€etaletar katd 1o OvOTmpo, To XEWUOVA Kot TV avolén.
Ta dedopéva Tov ypnoyLomoovvtot eivar unviaieg Tpég Tov avopetapoptkod (CPR) kot oAtkol vetov
(TPR), oe 126 mieypotikd onueion (1.875°x1.905°) g meproyng g votio-ovatolkng Evpmmng
(NCEP/NCAR Reanalysis). And 1ic pnvioieg tég, vmoroyifovior ot aviicTol(eg EMOYIKEG KoL
Swpdvrag to CPR pe to TPR vroloyileton 10 mocootd avopetagopikov vetov (CPP) . O péoeg
EMOYIKEG YWPIKES katavopés tov CPP, yapaktnpilovron and péyioto otig BoAdooieg Ko EAAYIOTO OTIS
Bopeteg nrepwtikég mepoyés. To CPP ndve amd ™ Bdracca eppavilel péyioto to ehvonmpo kot
eAMdyoTo TNV Gvolln, eved Tave and v ENpa Topovoldletal To HEYIGTO TV GvolEn Kot To EAAYIOTO TO
yewmva. H amd €1og og £tog doxvpavon tov CPP gpevvaton epapuolovtag MHapayovriky Avalvon
tomov S otovg 60x126 enoyikovg mivokeg tov CPP. T T0 OwoOT®PO, TO YEWWDVO Kot TV Gvoién
Swtnpovvran 12, 11 ko 10 mapdyovteg avtictoyyo. o Oleg T emoyéc eppavifovial GTaTIoTIKG
onuavtikég (eninedo epmotocvivig 95%) tdoeig tov CPP: ehdttwon oty kevipikny Evpdmn kot ™
Bopeto Itario ko adEnon oty meployn SLTIKAE TG LikeAiag. AVTéG Ol TAGELS, TOAVDS, GLVOLOVTOL LE
TIG LEYAANG KALOKOG GUVOTTIKES TNAEGUVOESELS TTOVL EMNPedlovy TNV guphTEPN TEPLOYN.

AéEeg Krerdra Avopetapopikog Yetrog, NA Evpann, Mecodyeiog, ITapayovtikny Avaivon
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Assessment on temperature extremes in Montenegro

J. Lukovic (1)*, D. Buric (2) & 1. Milevski (3)

(1) *Faculty of Geography, University of Belgrade, Belgrade, 11000, Serbia, jelenalu@yahoo.com
(2) Hydrological and Meteorological Service of Montenegro, Pogorica, Montenegro
(3) Faculty of Sciences, Skopje, FYR of Macedonia

Abstract Montenegro so far has been poorly investigated in terms of climate extremes. The aim of this
paper was analysis of extreme temperature indices in the Mediterranean region of Montenegro for the
period 1951-2010. Three stations in the coastal area of Montenegro have been analyzed Herceg Novi,
Ulcinj and Bar. Due to well known great climate shift occurred in the late 1970 two periods (before
1980 and after 1980) were separately investigated. Six ETCCD indices of temperature extremes have
been chosen. Indices and their trends are calculated on seasonal and annual scale in order to identify
possible temperature changes over the coastal region of Montenegro. The trend was analyzed using
Man-Kendall non parametric test while the slope is estimated using Sen’s slope estimator.

Keywords temperature extremes, temperature indices, Montenegro
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Trend Analysis of Climatic Timeseries for Greece

G. Marougianni (1), I. Kioutsioukis (1), D. Melas (1)*, C. Feidas (2), P. Zanis (2) & E.
Anandranistakis (3)

(1)*Laboratory of Atmospheric Physics, Physics Department, A.U.Th, Thessaloniki, 54124, Greece,
melas@auth.gr

(2)Department of Meteorology & Climatology, School of Geology, A.U.T, Thessaloniki, Greece
(3)Hellenic National Meteorological Service, Athens, Greece

Abstract A database of climatic timeseries from the network of Hellenic National Meteorological
Service has been developed under the research program GEOKLIMA. It consists of the monthly values
from 29 variables at 73 stations for the years 1956 — 2009. Initially a quality test was applied to the raw
data and then missing data have been imputed with a regularized expectation — maximization algorithm
to complete the climatic record. Next, a quantile — matching algorithm was applied in order to verify
the homogeneity of the data. The processed time series were used for the statistical analysis of the data
as well as for trend analysis of the time series of climate data. The examined variables include primary
and secondary data of temperature, precipitation, wind, humidity and sunshine. The climatic variables
that demonstrate high statistical significance are identified and discussed.

Keywords climatic timeseries, data imputation, data homogeneity, statistical analysis, trend analysis

Avaivon Tadoeov Kapoatikov Xpovooerpav Yo tnv EALada

I'. Mapovyravvy (1), I. Krovtowovkng (1), A. Merag (1)*, X. ®zidag (2), I1. Zavng (2) &
E. Avavdpavietaxng (3)

(1) *Epyactipio  Pvowknc s Awudopopas, Tufjuo Dvoikns, AILO., 54124, Ocooaloviky,
melas@auth.gr

(2)Touéog Metewpoloyios & Klyaroroyiog, Tunuo I'ewloyiog, A.I1.O., Occoalovikn

(3)EOvikiy Metewpoloyxn Yranpeoia, AOnva, EALdoa

Tlepuinyn Ty mopovca epyacio avamtoydnke pio fAon KAPOTIKOV YPOVOGEPDOY and dES0UEVE. TOV
dwtoov otabumdv g EMY o610 mhaiclo tov gpguvntikod mpoypappatog FTEQKAIMA. Amoteleitan
amd Tig pnvwiiec Twég 29 petafintov oe 73 otabuodg yio too €t 1956-2009. Apyikd,
TPOyHOTOTOmONKe EAEYYOG TNG MOWOTNTAG TOV OeSOUEVOV Kot aKoAoVBmg ta eAMm otoyeia g
TpWTOYEVOLS Pdomng dedouévov couminpobnkav pe ) Ponbeie evog KotdAnia pubucpévov
alyopibuov expectation-maximization. LT GUVEXELL, TPOYUATOTOMONKE ELEYYOG TNG OLOLOYEVELNS TV
dedopévav pe Tt ypnon &vog akyopibuov quantile-matching. Ov eneepyacUEVES YPOVOGELPESG
YPNOLLOTOMONKAY Yo TNV GTOTIOTIKH OVAALON TOV SeG0UEVEOV KOl TNV OVAALON T®V TACEQV TOV
YPOVOGEPDV TOV KMUOTIK®V dedopévav. Ot petafAntéc mov e€etdotnkay TepAapiPavouy TpmToyevh
Kot devtepoyevny dedopéva Beprokpaciog, VETOV, avEROV, VYpaoiag Kot nAtogdvelac. Ot KAMpaTiKég
LETOPANTEG TTOV EMOEIKVVOLY OLOHTEPT] GTATIOTIKT GNUAVTIKOTNTO TPosdiopilovtat Kot culnrovvtat.

AEEa1c KAEWOWG KMUOTIKEG YPOVOGELPES, CLUTANPWOOT EAMTAOV TIUAV, OUOLOYEVELD, OTOTIOTIKN
avaivon, Tacelg
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Numerical investigation of the role of topography in tornado
events in Greece

I. Matsangouras (1)*, I. Pytharoulis (2) & P.T. Nastos (1)

(1)*Laboratory of Climatology and Atmospheric Environment, Faculty of Geology and
Geoenvironment,  University — of  Athens, Panepistimiopolis GR-15784  Athens, Greece,
john_matsa@geol.uoa.gr

(2) Department of Meteorology and Climatology, School of Geology, Aristotle University of
Thessaloniki, GR-541 24, Thessaloniki, Greece

Abstract Several tornadic events have been reported in Greece during the last decades and are usually
associated with strong synoptic scale forcing. Although most of them occur over the sea (waterspouts),
a number of events appear over the land causing serious damages to the nearby infrastructure and
posing an important threat to human. It is well known that the meteorological conditions over Greece
are affected at various scales by the significant variability of topography. However, there is still
uncertainty regarding its importance on tornadoes. The aim of this study is to investigate the relative
role of topography and synoptic scale forcing in the occurrence of tornadoes in Greece. Three events
that occurred during the last years at Thiva (Boeotia, 18/11/2007), Manolada (Ilia, 25/09/2009) and
Vrastera (Chalkidiki, 12/02/2010) were selected for numerical experiments. They were associated with
frontal activity and caused serious damages. The non-hydrostatic WRF-ARW atmospheric numerical
model is utilized at very high resolution using telescoping nests in order to perform the sensitivity
experiments. Three sets of experiments are conducted: a) with the actual topography, b) without it and
¢) with modified topography. Statistical verification and vorticity budget analysis is performed in order
to assess the model results quantitatively.

Keywords tornado, WRF-ARW model, topography, synoptic-scale forcing, Greece

Algpgiv|on TOV POLOV TN TOTOYPUPLAG OTNV EKONAMOT
o1pOVOV o1y EALGOG pécm aplOunTik@®v TPocopotOGEMY

L. Matcayyovpag (1)*, 1. TIv@apoving (2) & I1.0. Nactog (1)

(1)*Epyactipio  Klyoroloyioc kor  Atuoopoipikod  Ilepifidrioviog, Tunua Tewloyios kou
T'ewmepifialioviog, EOviko kor Komodiotpiaxo Hovemoriuio AOvav, Havemoryuovmoln, T.K 15784
Abva, john_matsa@geol.uoa.gr

(2) Touéas Merewpoloyios kor Klporoloyiog, Tunuo [ewloyiag, Apiorotédsio Iovemoriuio
Ocaoolovikng, GR-541 24, Osooal.ovikn

TMepitnyn Apketol cipmveg épovv ekdniwbel Tig Televtaieg dekaetieg otnv EALGda kot cvvifmg
cuvdéovtal pe 1oYLpd SLVOUIKO OITIO GUVOTTIKNAG KAMUOKAG. AV KOl Ol TEPICCOTEPOL OO CVTOVG
gppavitovtatl Tave and ) Bdhacca (VIPOCiP®VES), L oelpd and yeyovota eppoaviCovior otn Enpd
TpokaAdvTag cofapéc Inuég otig yertvidlovoes KTnplokég vodopés kat BEtouv Tig avlpmmiveg (wég
oe kivduvo. Eivar yvwotd 61t ov petemporoyikés ocvvinkes oe OAn v EAMGSa emmpedlovion oe
Supopeg KMUOKEG OO TN CNUOVTIKN UETOPANTOTNTA TG Tomoypoping. Qotdco, eéakoiovbel va
vIapyel afefartdTnTa OGOV APOPA TN GNUAGIN TNG Yo TOVG Glpmves. O oKOTOG TNG TaPoHoAG LEAETNG
givo vo, S1EpEVVNOEL TO GYETIKO POLO TNG TOTOYPAPING KOL TOV 1GYVPOL SUVALIKOD OLTIOV GUVOTTIKNG
KAlpokog oty ekdnrwon sipodvev oty EALada. Tpia yeyovota mov cuvéfncay katd tn SidpKeld v
televtoiov etdv oty OnPa (Bowwtio, 18/11/2007), ot Mavordde (Hiegia, 25/09/2009) xoi
Bpaotepd (Xaikidwkn, 12/02/2010) emréydnkav yio apiduntikd nepdpata. To emieypéva yeyovota,
GUVOEOVTAL e LETOTIKEG OPAGTNPLOTNTES Kol TpoKaresay coPapés vAkég {nuiéc. To pun vépooTaTiKd
atuooealpikd opluntikd poviého WRF-ARW  ypnowpomoteiton o€ moAd vynin  avdivon,
YPNOLUOTOLDVTOG ELPOAEVUEVA TAEYLOTO TPOKELEVOD VO EKTEAECEL TOL TEWpApata gvaicnaiog. Tpeilg
GEPEC TELPAUATOV TPOYLOTOTOWONKAV: L) LE TNV TPOYUOTIKN Tomoypapia, B) xopic avtiv Kot y) He
tpomonomuévn  tomoypagio. T v a&loAdynon TV ATOTEAEGUATOV — TOL  HOVTELOL
TPOYLOTOTOUWONKE OTATIOTIKT ETOANOVGN Kot avdAvon Tov 16oluyiov Tov GTPoPAGHOY.

Aégerg Krewdra sipmvag, WRF-ARW model, toroypagpio, EAALGSa, aitio cuvontikig kiipokog

103



Bioclimatic conditions in the urban park of Nea Smirni, in
the greater area of Athens, Greece

A. Matsoukis*, A. Kamoutsis, A. Bollas & A. Chronopoulou-Sereli

Laboratory of General and Agricultural Meteorology, Department of General Sciences, Agricultural
University of Athens, Athens, 118 55, Greece, armatsoukis@aua.gr

Abstract The aim of this study was to investigate the thermal environment in relation with the different
types of ground cover in the urban park of Nea Smirni in Athens (Greece). Data loggers with
temperature and humidity sensors were placed in eleven sites during the year 2009, including irrigated
trees, xerophytic plant species, an open place of the park covered with structural materials and the
adjacent build-up area. Additionally, the thermal condition of this urban park was evaluated using an
infrared thermografic camera. The results showed a diversity of microclimates in the urban park,
particularly during the summer. Heat conditions were detected in sites covered with structural materials
as well as with xerophytic plant species. On the other hand, low temperature conditions were observed
in the shaded sites, in sites covered with irrigated trees and near the watered surfaces. More favorable
human thermal comfort conditions, as were evaluated by the thermohygrometric index, were observed
during the warmer period of the day (12:00 -17:00 h) in the winter and after the 18:00 hour in the
summer, rendering this park more accessible to the people.

Keywords thermal environment, thermohygrometric index, ground cover, Nea Smirni

Buoxkhpoatikég ovvOnkeg Tov drhoovg g Néag Zpvpvng oty
TNV EVPUTEPT TEPLOYN TNS AOvog

A. Matoovknc* A. Kapovtong, A. Mmorrog & A. Xpovomoviov-Xepéin

Epyoactipio I'evikng kot I'ewpyxns Metewpoloyiog, T'eviko Tufue, I'ewmoviko avemotiuio AGnvav,
AOnva, 118 55, EAdda, armatsoukis@aua.gr

Tepiknyn Zkomdg TG epyaciog avtng MTav 1 depevvnon Tov BepUikol KaBeoTATOG TOL GAGOVS TNG
Néag Zpovpvng o€ oyEon He TIG SLPOPETIKES HOPPES  edapokaivyTg Tov. Eykatactdbnkov katd to
£1t0g 2009 avtdvopa NAEKTPOVIKG KaTaypapikd Opyova Beplokpaciog Kot vypaciag aépog o€ £vieka
oLVoMKG Bécelg pe Enpoeutikn Kot apdevdpevr PAAGTNON, o€ aifplo YDPO TOv AACOVG WG KOl GE
napakeipevn dounuévn mepoyn. I[Ipodcbeta, yio v extipnon g Beprukng KatdoTaons Tov  GAGoUG,
eMebnoav petproelg pe Bepuikn kapepa vrepifpwv. Aamotddnke 6Tt To dAcog TG Néag Zpvpvng
TaPOLGLALEL TOIKIANOLOPPID. LIKPOKALLATIKOV cuVONKOV, dlaitepa katd T Oepun mepiodo Tov £T0VG.
Nnoidec vynidv BeploKpaCIOY EVIOTIGTNKOV GE OEGEIG MOV KOADTTOVTOL HE SOUIKG LAKA Kot
Enpooutikn Practnon. Xauniotepes Tég Oeppokpaciog Topotnpninkay oe oklalopeves Bécelg Kot
o€ onpeio Tov KoAdTTovTol amd apdevOpEV devip®dON PAAGTNON WG KOl KOVTA GE VOATIVEG EMPAVELES.
Katd ™ yeyepvi tepiodo kot waitepa katd to dtdotua tov Oeppmv wpmv (12:00 -17:00 h), og kot
Kot ™ Ogpv) petd tn 18" dpa Sopopedvoviol gvvoikdtepeg cuvifkeg Oeppukic aicOnong yio tov
avBpomo oe cOyKplon pe TG GAleg mpec, Ommg ekTunOnke pe tov Oeppovypopetpikd deiktn,
KoOoTMOVTOG £TG1 TO AACOC TPOGITO KOl ELYAPIGTO GTOVG EMOKETTEC.

AgEerg Kredra Oeppukod mepipdirov, Oeppovypopetpicog deiktng, edapokdivyn, Néa Zpdpvn
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Transferring climate information for application and
planning — The Climate-Tourism/Transfer-Information-
Scheme

A. Matzarakis

Meteorological Institute, Albert-Ludwigs-University Freiburg, Werthmannstr. 10, D-79085 Freiburg,
Germany, andreas.matzarakis@meteo.uni-freiburg.de

Abstract A new approach based on climate thresholds, the Climate-Tourism-Information-Scheme
CTIS, is appropriate for destination analysis of present climate conditions and for future climate
changes is presented. The method combines meteorological and tourism related components. All
factors are included in one single information scheme in order to describe these factors in a high
temporal resolution. The CTIS intends to integrate and simplify climate information for tourism. It
contains detailed climate information which can be used by tourists to anticipate thermal comfort as
well as aesthetical and physical conditions when planning their vacations. CTIS provides all-seasonally
frequency classes and frequencies of extreme weather events on a 10-day or monthly time scale.

Apart from the two variables most frequently used in impact assessment studies (air temperature and
precipitation), also physiologically equivalent temperature (PET), cold stress (PET < 0 °C), heat stress
(PET > 35 °C), thermal comfort (18 °C < PET < 29 °C), sunshine/cloud cover conditions in terms of
the number of days with a cloud cover < 5 octas, vapour pressure > 18 hPa, wind velocity > 8 m/s,
relative humidity > 93 %, precipitation < 1 mm as well as precipitation > 5 mm and snow cover > 10 or
30 c¢m are considered. In general, the definitions of the threshold values do not necessarily correspond
to universal meteorological threshold values and are adjusted to applied tourism climatology and
human health applications.

Keywords RayMan, CTIS, Tourism, Climate Change

MeTo@opd KAMUOTIKOV TANPOPOPLAOV Y0 EQPOPUOYN KoL
oyeowaopd — To Climate-Tourism/Transfer-Information-
Scheme

A. Matzarakis

Meteorological Institute, Albert-Ludwigs-University Freiburg, Werthmannstr. 10, D-79085 Freiburg,
Germany, andreas.matzarakis@meteo.uni-freiburg.de

Mepitnyn IMopovciletar €vag véog tpoOmog avdAivong tovplotik®dv zpoopicpuav (CTIS) yu
OTUEPVES KO LEALOVTIKES KAHOTIKEG aAAOYES, BaCIOUEVOG oE KApaTkd KotoeAla. H pébodog avtn
oLVOLALEL LETEMPOAOYIKOVG KOl TOVPIOTIKOVS TOPAYOVIEG, TOV cLUTEPAapPdvovtor 6e €va gviaio
TPOYPOULO LE TANPOPOPIEG Y10 VO TEPLYPAYOLV OTOVG TOVG TMAPAYOVTEC GE KL VYA YPOVIKN
avalvon. To oyfue CTIS omockomel otV evoOUATOON KOl OTAOTOINGT TOV  KAUOTIKOV
TANPOPOPIOV Y10 TO KA Y0 TOV TOVPIOUO. ZOUTEPIAOUPAVEL OVOAVTIKEG TANPOPOPIEG TOV UTOPOVV
va xpnopononfovv amd Tovg TovpicTtes Yo TV TPOPAeYN TG Oepkng dveong Kol TIg aleOnNTIKEG Kot
QUGIKEC OWELS TOL KAMPATOG Yo TOV TPOYPOUROTIond tov dtokomdv toug. To CTIS mapéyer Tig
GUYVOTNTEG TOV TAPAUETP®V KOL TOV OKPOIOV KOUPIKOV QOIVOUEV®V UE BAoT dEKANUEPOV | LNVOV.

Ot mapdyovteg mov ocvumeptrappdavovior givar n Bepukn emPapovon omd kpvo (PET < 0 © C), n
Oeppicn emPapvvon and Céotn (PET > 35 © C), n Bgpuxn dveon ( 18 °© C > PET < 29 ° C), n
nAoeavetla, ot nuépeg e vépmon (> 5 octas),  tdom vopaTpdv (> 18 hPa), n taydnta avépov (> 8
m/s), n oyetikn vypacio (> 93%) g opiyAn, ol nuépeg e PpoyodmTmon pe 1 mm, kot 5 mm, npépeg pe
vt Taveo and 10 1 30 cm. Ot opIoHOl TOV OPLIKAOV TIUMV SEV OVTIGTOLYOVV OTOPOITNTA UE TIG
OPLOKES THEG LETEMPOAOYIKADV OESOUEVMV KO EIVOAL TPOCAPUOCUEVES GTNV EQUPULOCUEVT) KALLATOAOYOL
Y10, TOVPLOTIKEG AVAYKEC.

AéEerg Krerdra RayMan, CTIS, tovpiopdc, kKMpotikés oAlayég
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Climatic classification of an industrial area of Eastern
Mediterranean (Thriassio Plain — Greece)

A. Mavrakis

Institute of Urban Environment and Human Resources, Department of Economic and Regional
Development, Panteion University, 136 Syngrou Av., 176 71 Athens, Greece, mavrakisan@yahoo.gr

Abstract The purpose of this work is to investigate possible differentiations of the climatic parameters
of an industrial basin of the Eastern Mediterranean. For this purpose, we examine the monthly average
values of temperature, relative humidity and precipitation as well as the climatic indices of de
Martonne, Pinna, Kerner, Johanson, SPI and the Discomfort Index. The data cover the period from
1958 to 2008.

For the detection of trend in the aforementioned data we used the strict test of Mann — Kendal. The
results for the climatic indices show a trend towards characterizing the climate as warmer and drier, but
also an increase the of the variation range of the climatic values. The results for the meteorological
parameters show a warming trend, declining rainfall and a very significant reduction in relative
humidity. The latter conclusion is consistent with intense land use change in the area of interest, and is
due to a shift in the management of surface waters used for crops irrigation in the region.

Keywords climatic classification, land use changes

Khpoatiknp taivopnon puwog Propnyovikic meproymns e
Avartolkic Meosoyeiov (Opraoro Iledio — EALGOQ)

A. Mavpakng

Ivenitotto Aotikod [lepifidAlovrog kou AvBpamivov Avvauikod, Tunuo Otkovourkng kot Ilepipepelonnc
Avamroéng, [ovrero Hovemorijuio, A. Zvyypov 136, TK 176 71, ABjva EAdda, mavrakisan@yahoo.gr

Tepidqyn Xxomdg g mopovone epyaciag, &ivor vo diepeuvnBodv TuxOV SaPOPOTOGELS TOV
KAUOTIKOV TOPAUETPOV oG Bropnyavikng Aekavng s Avatoiikng Mecoyeiov. ' to oxond avtd,
egetaletar M mopelo TV pécwv unviaiov TV ™G Oeplokpaciog, GYETIKNG VYpaciog Kot
Bpoydmrwong, kabmg Kot Tov Khpatikdv deiktdv de Martonne, Pinna, Kerner, Johanson, SPI kot tov
Agixtn Avogopiag. Ta dedopéva KaldTTouy T Xpoviko dtaotnue 1958 —2008.

T v aviyvevon tdcemv ota avaTEP® dedOPEVA YPNOLULOTOMONKE O VGTNPOG EAey)0G TV Mann —
Kendal. Ta amoteAéopoto Yo TOUG KAMUATIKOVG O€ikTeg deiyvouv piat TAOoM YOPOKTNPIGHLOD TOV
KAipatog oav Oeppotepo Kot ENpotepo, aALG Kot avénong tov £Hpovg SLOKVUOVONG TOV KAUOTIKOV
Tipov. To omoteléopato yloo TIG WETEMPOAOYIKEG TOPOUETPOVS delyvouv piot Tdorm avénong g
Oeppokpaciog, peiwong Tov PPoYonTTOCE®Y Kot TOAD GMUOVTIKNG HElmONG TG oXETIKNS vypooiac. To
televtoio cvumépacpa, cuPadilel ypovikd pe peydheg LETOPOAEG TOV YPNGEWV YNG GTNV TEPLOYN
eVOL0QEPOVTOG Kot o@eiletar otV oAAayr TOL TPOTOL JLOYEIPIONG TOV ETMPOVEWIKDV VEPDV TOV
XPMCILELAY YO TIC KAAMEPYELES TNG TEPLOYNG.

AéEaic Krerdud khpatikn ta&vopnon, aAloyég ypnoemv yng
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Forest fire indices in Greece, during the forest fires events of
summer 2007

A. Mavrakis (1)*, A. Agelakis (2) & G. Theoharatos (2)

(1) *Institute of Urban Environment and Human Resources, Department of Economic and Regional
Development, Panteion University, 136 Syngrou Av., 176 71 Athens, Greece, mavrakisan@yahoo.gr
(2) Department of Environmental Physics and Meteorology, Faculty of Physics, University of Athens,
University, Campus, building PHYS-5, 157 84, Athens, Greece

Abstract During the summer of 2007 the entire Greek territory was threatened by huge forest fires,
which caused many casualties. The purpose of this paper is to investigate the levels of two prognostic
forest fire risk indices, the Angstrom Index and the Nesterov Index. We used hourly data from 5
surface stations of the Hellenic National Meteorological Service, obtained from the website of the
University of Wyoming, as well as upper level NCEP / NCAR data, for the period from June 1 to
August 31, 2007. The findings obtained, show that both indices reached values indicating a high
probability of fire during the entire examined period. In addition by the end of August the level of the
Nesterov Index was 18 times higher than the respective limits. Finally, the deviation of certain upper
atmospheric parameters from their average values was also examined.

Keywords Forest Fires Indices, heat waves

AglkteS O00IKOV TUPKOYLOV oty EALGoa katd TNV
EKONAMON TOV UEYAAMV OUCIKOV TUPKAYLOV TO KUAOKAIPL
Tov 2007

A. Mavpakng (1)*, A. Ayyehaxng (2) & I'. Ocoyaparog (2)

(1) *lveuitodvro  Aotikod  Ilepiffdliovioc kou  AvBpamivov Avvopuxod, Tupua Oikovouukns xoi
Ieprpepeiaric Avamroéng, Ilavteio [avemotiuo, T.K. 176 71, AGjva. mavrakisan@yahoo.gr

(2) Touéac Dvowxic Hepifdllovios kor Metewpoloyiog, Tunuo Pvoikig, EOviké kor Kamodiotproxd
Hovemotiuio AOnvav, Havemornuiodmoln, Kripio Qvowic-5, T.K. 157 84, A0nva, EALddo.

Tepidqyn Xty didpketo Tov kKaAokaplov tov 2007 oddxinpn n EAAnvik) emkpdteio ometndnke
oo TEPAOTIEG OUOIKEG TUPKAYLES, Ol OTOleC TPOKAAESAV KOl TOAAG avOpodmva Bdpata. Xkomdg g
Tapovong epyaciag eivar va diepeuvnBolv ta emimedo S0 delkTd®V TPOHYVOONS KIvdohvoy eKONA®ONG
daowdv mopkaydv, tov Aglktn Angstrom kot Tov Agiktn Nesterov. XpnoipomomOnkav mpiaio
dedopéva empaveiog omd 5 otabuodc g Ebvikng Metewporoyikng Yanpeoiog, ta omoio ANeOnkay
a6 v otocerida Tov TTavemotpiov Tov Wyoming, kabmg Kot dedopéva avaTepng ATUOCPAULPAS
NCEP/NCAR 7y 10 ypovikéd didotpa omd 1" Tovviov €og 31 Avyovotov 2007. To copUmEpUOHOTA
ov Tpoékvyav, deiyvovy OTL oL 600 OgikTeg SOUOPPOINKAY GE TIHEG TOL VTOSEIKVOOLV UEYOAN
mOAVOTNTO. EKONAMONG TUPKOYLAS KOTA TNV SlIPKEL OAOKANPOL TOL YPOVIKOD OlOGTAWOTOS OV
e€etalovpe. Emmiéov oto téhog Avyovostov ot tipég tov Agiktn Nesterov, eiyav doapopewdei ce
emineda 18 @opéc embve amd ta avtictorya Opla. TéLog diepevviOnke kot m OTOKAMGT OPICUEVEOV
TOPOUETPOV TNG OVATEPNG OTLOCPALPOG OO TIG AVTIOTOLYEG LEGEG TIHEG TOVG.

AgEerg Krewdra Acixteg Aacikav ITupkayidv, kabowveg
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Climate - cereal crop relationships in Greece and the
impacts of recent climate trends: the role of the effective
“Growing Season” definition

Th. Mavromatis

Department of Meteorology and Climatology-School of Geology, A.U.Th., Thessaloniki, 54124,
Greece, thmavrom@geo.auth.gr

Abstract In the present study, the crop—climate relationships and the impacts of climate trends of
maximum (Tx) and minimum temperature (Tn), diurnal temperature range (Tr), precipitation (Prec)
and solar radiation (Rad), over the period 1978-2005 on yields of major cereals (hard and soft wheat,
maize and barley), on periphery scale, throughout Greece, were systematically explored using linear
regression models. To investigate the significance of the definition of the effective “growing season”
on the quality and quantity of crop-climate relationships, two different effective “growing seasons” for
each crop were used: the full growing season (GS) and the grain filling period (GF). The direction of
yield and, to a lesser extent, the magnitude of yield response to trends of Tx and Tr was not sensitive to
the choice of the effective “growing season”. On the other hand, the responses of barley, hard and soft
wheat to the warming trends of Tn and decreasing trends of Prec in C. Macedonia and Thrace were
positive in the case of GS and negative in the case of GF.

Keywords Crop-climate relationships, effective “growing season”

O oy£o€1c GUYKOMIONG - KAPOTOS TOV ot pav oty EALGoq
K01 0l EMOPAGELS TOV TPOGPUTOV TAGEMY TOV KMUOTOG: 0
poLog TG emAoyNg TS “AmoTterespaTikng Kallepyntiknig
Ileprooov”

0. Mavpoppatng

Touéas Metewpoloyioc kot Kiyazoloyiog-Tunuo. T'ewloyiog, A.I1.O. Osooaloviky, 54124, ElAdda,
thmavrom@geo.auth.gr

Mepiknyn Xty Topodco LEAETN Ol GYEGELS GUYKOULONG-KAILOTOG Kot O EMBPACEIS TV TACEWV TNG
peylotmg (Tx) xou eddyrotng Beppokpaciog (Tn), e nuepnotag Beppokpaciokng dapopds (Tr), g
Bpoydmtwong (Prec) xor g nAakng axtivoPfoiriog (Rad), kotd ) didpkeia tng mepdodov 1978-2005,
OTNV TOPUYOYN] TV KOPLOV GLTNPOV (OKANPOG Kol HoAakdc oitog, apafdcitog kot kpddpl), e
KAipako mepipépelag, oe OAN v EALGS, e€epeuviOnKay GUGTNUATIKG YPNOLLOTOLOVTOS HOVTELD
YPOUUKAG moAwvdpounons. T vo diepeuvnBel o pOAOG TOL OPIGHOD TNG “ONMOTEAEGUATIKNG
KOAMEPYNTIKAG TEPLOOOV” GTNV TOWOTNTA KOl TOGOTNTA TOV OYEGEDV GLYKOMING-KAIpaTog, d0o
SL0POPETIKEG €KOOYEC GTOV OPICUO NG “OMOTEAECUATIKNG KOAMEPYNTIKAG TEPLOSOL” Yy KABE
KoAMEpYEwn ypnoyonomnkav: n TAnpng Praoctikny mepiodog (GS) kot  mepiodog TANPOONG TOV
Kkokkov. H katevBuvon ko, o pikpdtepo BabiLod, n éktaon tng HETABOANG TG CLYKOUING TOV KOKK®V
(GF) otig mpdopateg tdoeig g Tx xot Tr dev frav gvaicbntn otov opiopd g “omoTEAECUATIKNG
KOAALEPYNTIKNG TTEPLOdOL”. Avtifeta, N HeTafoAN TG GLYKOMONG TOL GLTOPLOV KoL TOV KptBoptov oTig
arlayég g Tn kou Prec rav Ogtikn oty mepintwon g GS kot apvntikny oty mepintoon tng GF.

AgEerg Krerdra Zyéoeic ouykopudns-kAPaTog, “omoTeAeopaTIK KOAMEPYNTIKN TEPLOSOS”
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Soil Temperature Prediction using Time-Delay Neural
Networks

E. Mazou*, N. Alvertos & 1. Tsiros
Faculty of Sciences, Agricultural University of Athens, Athens, 11855, Greece, jennymazou@aua.gr

Abstract Neural networks are widely used in the recent years for time series prediction. In particular,
dynamic neural networks with embedded time delays are the most appropriate models for the
simulation of nonlinear processes, while using the effect of past input values. The objective of this
study is to predict soil temperature in various depths, by using dynamic neural networks. The dynamic
networks used are recurrent neural networks with feedback loop, which includes time-delay elements.
The data used for the neural network’s training, validation and testing were hourly values obtained
from the weather station at the Agricultural University of Athens, for the period 2002-2005. The mean
square error between the network outputs and the target outputs showed a good fitting of the models.

Keywords neural networks, recurrent networks, feedback, soil temperature

Ipoyvoon Oeppokpacioc Eodeovg pe yprnon Nevpovikov
Awtoov Xpovikiig KaBvotépnong

E. Malov*, N. AABéptog & 1. Toipog
T'eviko Tunua, 'ewmoviko Iovemaotiuio Adnvaov, Anva, 11855, EAAdda, jennymazou@aua.gr

Mepiinqyn To vevpwvikd diktva ypnoipomoodvol ta tehevtaio, Ypovie EVPEWS Yol T TPOYVEOOT)
ypovocelp®v. Edikdtepa, o SLVOUIKE VELPOVIKE SIKTLO LE EVGOUOTOUEVN XPOVIKY kabvotépnon
givor to kaTaAANAGTEPA povTéla, Kabmg M mpoPAeyn g €EEMENG €vOC SLVAUIKOD GULGTHOTOG
emTuyydvetal av AdPovpe veoyn TV ETISPACT TPONYOVUEVOV TOPOTNPNGEWV. TKOTOG TNG HEAETNG
VNG givar 1 XpNHON SVVOLIKOV VEVPOVIKGOV SIKTO®V Yo T TpOYveoT TG Oeppokpaciog eddpovg 6
Sdtapopa Padn. Ta diktvo mov ypnooromOnNKay givol To emavolapPavopeva VEupmviKa dikTuo pE
avatpo@odotodpevo Ppdyo, mov mepthapfdver T ypnion otoyeiov ypovikng kabvotépnong. Ot
UETPNGELS OV XPNGUOTOMONKAV Ylol TNV EKTAIOEVOT, TNV EMOANOEVLGN KOl TOV €AEYYO TV SIKTV®V
elvon opoieg Tipég Oepuokpaciog €ddpovg kot mponibov amd TO UETE®POAOYIKO OTAOUO TOV
T'eomovikoy Tavemompiov Adnvav yu to ddotua 2002-2005. To péco TETpAy®VIKO GOAALLOL
HETOED TOV TPAYUATIKOV Kot avTicToy®mv embopntov e£60mv €5e1&e TV KOAN TPOGOPLOYN TMV
LOVTEA®V.

Aéterg Krewdra vevpovikd odiktva, emavoropfavopeva diktva, avoarpopododtnon, Oepuokpacio
€004.POVG
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Emissions of megacities and their impact on air quality over
Europe

A.G. Megaritis (1,2)*, C. Fountoukis (2) & S.N. Pandis (1,2,3)

(1)*Department of Chemical Engineering, University of Patras, Patras, 26500, Greece,
athmegaritis@chemeng.upatras.gr

(2)Institute of Chemical Engineering & High Temperature Chemical Processes, Foundation for
Research & Technology-Hellas (FORTH), Patras, Greece

(3)Department of Chemical Engineering, Carnegie Mellon University, Pittsburgh, USA

Abstract Worldwide, megacities are thought to be substantial sources of anthropogenic pollutants
having a significant effect on atmospheric composition and air quality not only locally, but also on
different scales. In order to improve our understanding of local and urban-scale impacts of megacity
emissions on the urban and the surrounding area air quality, a detailed 3-D chemical transport model
(CTM), PMCAMXx-2008, was applied to the European domain with a special focus given to the four
major population areas (Paris, London, Rhine-Ruhr, Po Valley). Various emissions scenarios were
studied (e.g., the sensitivity test to switch off megacities anthropogenic emissions, movement of the
population out of a megacity and into the surrounding countryside), and the impact of megacities
emissions on air quality within megacities, in the regions surrounding megacities and also on larger
scale was examined. In addition, two simulation periods were used (July 2009, Jan/Feb 2010), and the
seasonal effect of megacities emissions was also studied.

Keywords Megacities, emissions, PMCAMx-2008, Europe, air quality

Eridopaon tov ekmopn®v Toov Megacities 6T1v mo10TNnTO TOVL
aépa s Evponng

A.T". Meyapitng (1,2)*, X. ®ovvrovkng (2) & X.N. Iavorg (1,2,3)

(1) *Tunua  Xnuxov Myyovikov, ovemotijuio Hotpov, Hdtpe, 26500, ElAdda, e-mail:
athmegaritis@chemeng.upatras.gr

(2) Epevvnriko Ivatitovro Xnuixne Muyovikng & Xnuxaov Aepyacicov Yynine Ospuoxpaciog, Topouo.
Teyvoloyiag kar Epevvog, Idzpa, ELLddo.

(3) Department of Chemical Engineering, Carnegie Mellon University, Pittsburgh, USA

Mepitnyn Ioykooping To megacities, amoTeEL0VV ONUAVTIKES TNYEG 0EPLOV KOL COUOTISKOV pOTOV
OV TPOEPYOVTIOL OO OvOp®TOYeEVElS dpacTnplOTnTES, €MNPeAlovVTag GMUAVTIKG TNV o0oTaoN TNg
aTUOCPALPOS KOL KOT™ ETEKTOCT TNV TOLOTNTO TOL 0P TOGO TOMIKG OGO Kot G€ UEYAADTEPT KAILOKA.
I vo. pmopEGOVLLE VO KOTOVOTGOVUE TNV TOTIKN OAAG Kot TV HEYOAVTEP G€ KAIpoKa ETIOPACT TOV
£€YOUV Ol EKTOUTEG TOV Megacities 6TV moldTNTA TOL AéPO, EQUPUOCALE €V TPLGOIAGTUTO HOVTELO
YNMWKAS petapopds, o PMCAMx-2008, ndve amd v Evpomn, divovioag éupoocrn oTic T€06EpELg
peyaAvtepeg mAnbvopokd meployés (Iopict, Aovdivo, kolkdda tov Povp, TTo BdAAev). Avdgpopa
CEVOPLO. OAAOYNG EKTOUTMV €PAPUOCTNKAV (.. UNOEVIGUOS T®MV avOPOTOYEVOV EKTOUTMOV TOV
megacities, petokivnon tov mAnfucpod Tov megacities og TEPLOYES YOP® 0md 0VTA), Ko peAeTONKE M
EMOPOON TOVG OTNV TOWOTNTAL TOV GEPC TOV Mmegacities, TV TEPOYDOV YOp® amd avTd aAAG Kot
TEPLOYES o€ peyoAvtepn KApaka. Avo mepiodol mpocopoimong ypnoipomomdnkav (Ioviog 2009,
Iavovdploc-®eBpovdprog 2010) mpokeévou vo eleyyfel Kot n emoylakn e£GpTnon Tng TodOTNTOG TOV
aépal OTIG AAANYEG TOV EKTOUTAV TOV megacities.

AgEerg Krerdra Megacities, ekmopnés, PMCAMx-2008, Evpdnn, motdtnta aépa
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An Objective Classification of Synoptic Types over Europe

C. Michailidou*, P. Maheras, C. Anagnostopoulou & I. Tegoulias
Department of Meteorology —Climatology, School of Geology, A.U.Th, chrismichailidou@gmail.com

Abstract A synoptic climatological weather classification scheme incorporating both surface and
upper-air data is developed for Europe based on an automated two-step cluster analysis. It employs
daily NCEP-NCAR reanalysis data over all seasons of 59 years (1958-2006) in creating synoptic types
from surface and upper air (1000, 850, 700 and 500 hPa) temperature and humidity data as well as
geopotential height and winds aloft. The surface and low level temperature and moisture conditions are
used for their thermodynamic properties and as a tool in identification of the prevailing air mass while
the upper and low level dynamic wind and geopotential heights variables provided information about
associated pressure and atmospheric circulation changes. The composite maps for 1000 and 500 hPa
geopotential height, the monthly distribution, and the long-term variability for each of the synoptic
patterns are obtained. The results are considered very satisfactory as the cluster analysis creates
synoptic types exhibiting distinct seasonal preferences and the typing scheme generates synoptic
patterns largely characterized by distinctive surface circulations, baroclinic vertical structure and
thermal advection. In addition, this methodology appears to be applicable to all climatic areas of the
world, as it characterizes well enough the complex circulation variability at mid-latitudes.

Keywords Synoptic Types, Two Step Cluster Analysis, Objective classification

Mo avTIKENEVIKT] KOTATAEN GUVOTTTIKAV TOTOV
KUKAOQOpiag oty guputepn meproyn s Evpanng

X. Myaniidov*, Il. Mayaipog, X. Avayvoetorovrov & 1. Teyovirag
Touéag Metewpoloyiog - Klpozoloyiog, Tunua I'ewloyiog, A. I1. ©., chrismichailidou@gmail.com

TMepidnyn Xtv mopovca epyacios TapovoldleTal Lo OVIIKEWEVIKT KATATOE] GUVOTTIKGOV TOTMV
Kopov Yo v gupvtepn mepoyn ™G Evponng. Boaoiletor oty TSCA kot ypnowomotel 1660
emeavelakd dedopévo 660 Kol avadTepNG TPOTOSPapas Yoo t mepiodo 1958-2006. T'vetar ypnom
nuepnoiov tudv dedopévav NCEP-NCAR Oeppokpaciog, vypaciog, YEOILVOMKOV VYOV Kot
GUVICTOO®MV TOV OVELOV OTIS 1ooPapikég otdBueg Twv 1000, 850, 700 kot 500 hPa. H eppokpacio ko
ot ouvbnkeg vypaociog ota dwdpopa eminedo ypnopwomomdnKay Ad0Y® TV BepUOSUVOMIKADY TOVG
WOTHTOV Kol ©O¢ €va gpyoieio Yo To Syopiopd Tov oepiov poldv Tov ETKPOUTOVY €V Ol
GUVIOTMOES TOV OVELOV KO TO YEMOVVOLLKE VYN TVOUV onpavTIKéS TANPOPOPIEG Yol TIC OAAAYEG OTNV
ATLOCQLPIKY KUKAOQOpia Kot oty Tigon. o kaOe éva amd Tovg GUVOTTIKOVG THTOVG TOL TPOEKVLY ALY
dnpovpynnkav ot pécot xapteg yuo ta. 1000 ko oo S00 hPa, pekethnke n unvicio KoTovopr tov
GUVOTTIK®V TOT®V KoM Kat 1 peTofAntotnta toug katd t mepiodo perétng. To amotelécpota
KpivovTol 131eitepa IKOVOTOWTIKA 0poV EVTOTILOVTIOL GLVOTTIKOL TOUTOL Kopoh 7OV TAPOVGLALOLY
SLPOPETIKEG GLYVOTNTES KOl TPOTIUNGELG OVE ETOYN EVD OAOL OVTIGTOLYOVV GE SLOKPITEG EMPAVELOKES
ouvOnkeg kot Oegppodvvapukd yapoaktnpiotikd. H mopodoa pebodoroyio. dnpovpyiag GuvomTikdv
TOTOV KOPOL UTOPEL VoL EPAPLOCTEL G OAEG TIG KAMUOTIKEG TEPLOYES TOV TAAVITI ALPOV EMTVYYAVEL VO
Swoympilel opketd KOVOTOMTIKG TNV TOADTAOKN HETAPANTOTNTO TNG KLKAOQOPIOG TV HECHOV
YE@YPOAPIKOV TAATDV.

AgEerg Krerdra Xvvontucoi Tomot, Avilvon katd cvotddeg o dvo Prinata, Avtikepevikn Katdtoén
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Stratospheric responses to the 11-year solar cycle in
MAECHAMS with and without ocean coupling

S. Misios* & H. Schmidt
Max Planck Institute for Meteorology, Hamburg, 20141, Germany, stergios.misios@zmaw.de

Abstract The current generation of general circulation models (GCMs) face major difficulties in
reproducing, both qualitatively and quantitatively, the observed 11-year solar signals in the stratosphere.
The majority of the previous studies used atmosphere-only GCMs without ocean coupling. Hence, it is
possible that the inclusion of ocean responses to increased solar cycle forcing feed back into the
stratosphere resulting in more consistent solar signals. To investigate this possibility, we conduct
ensemble simulations with the middle atmosphere version of ECHAMS coupled to the Max Planck
Institute ocean model (MPIOM) and compare solar signals from this ensemble with signals obtained in
a separate ensemble without ocean coupling.

We find no indication that the ocean coupling significantly alters the solar signal in the stratosphere.
Both the simulated temperature and zonal-mean zonal wind solar responses are qualitatively similar in
the coupled and in the uncoupled ensemble. Although a measurable solar signal in the tropical oceans
is detected in the coupled ensemble, its amplitude is too weak to affect the stratospheric solar signals.
The simulated tropospheric response to 11-year solar variability differs, however, significantly in the
two ensembles with and without ocean coupling.

Keywords 11-yr solar cycle, general circulation models

Amokpion ¢ oTpaTOSPUIPOS 6TOV 11-£T1] NAoKO KVKAO
oVp@va pg 170 povréAo MAECHAMS pe M yopis okeavia
ovlevén

Y. Miowc* & H. Schmidt
Ivenitobro Ml ITbvie Metewpoloyiag, Aupodpyo, 20141, I'epuovia, stergios.misios@zmaw.de

Mepiiqyn To televtaiog yevidg poviéda  yevikng kvklogopiag g atpoceapas (MIK)
avTIHETORICOVY TO0TIKEG KOl TTOGOTIKEG OVOKOAIEC GTNV AVOTOPOY®YN TNG TOPATNPOVUEVNC EMIdPOOTG
¢ 11-£100G¢ NAKNG SpacTNPOTNTAS GTNV GTPATOGEALPA. ZTNV TAEWOYNPIC TOVG Ol TPOTNYOVUEVEG
peréteg ypnowonoinocav MI'K ympic oxedvia cvlevén, ®otdc0 0 GLUVLTOAOYIGUOS TOL MALNKOD
GNLOTOG GTNV EMPAVEWN TOV OKEAVMOV TOAVOV VO, BEATIOVEL TO TPOGOUOLOVUEVO NAKO GIHOL OTNV
otpatocpapa. [ vo  digpguvicovpe TV mopomdveo  mOavotnta, OleEdyovpe  TOAAATAES
TPOGOUOIDGEL; YpNolpomomvtag TNy ekdoon Tov ECHAMS mov avogépetar oty avadtepn
OTUOCQOLPN KOl GUYKPIVOUUE TO MALOKG GNUOTO OV TPOGopolmvovtal pe 1 xopic ovlevén oto
povtédo wkeaviag kukAoeopiag tov Ivetitovtov Mag ITAdvk.

H avdivon tov tpocopoidoemv deiyvel ott 1 okedvia o0{evén dev petafdiiel v enidpacn tov 11-
€T00G MAOKOD KOKAOL GtV oTpatdcpalpa, Koubmg 1 amokpion ¢ Beppokpaciog kot tov {ovikoy
avEHOL OTIC METAPOAEG TNG MAMOKNG SpacTNPIOTNTOC EWVOL TOLOTIKMG OVAAOYN KOl GTIG dLO
Spope®GELS TOL HOVTELOV. MOAOVOTL 0viyveDETAL LETPNOLUO NALNKO GO OTIG MKEAVIES TEPLOYES
TOV TPOTIK®V YEOYPAPIKOV TAOTMV, TO HEYEDOG TOL GNLOTOG EVOL TTOAD KPS, DGTE VO, EXNPENCEL TO
NAKo6 ofpo 6TV oTPATOSEALP. Q0TOGO, 1) ATOKPLOT| TNG TPOTOGPALPUS OTIG LETABOAES ToL 11-gT00G
KOKAOL &ivat ootk 510(popomotnuévn HeTa&d TV TPOGOUOIOGEDY HE 1| YOPIG mKedvia cLLEVED.

Agerg khewd 11-emg nAtokog KOKAOG, LOVTELD YEVIKNG KUKAOQOPTaG
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Satellite based estimation of urban surface emissivity with
the use of sub-pixel classification techniques

Z. Mitraka* & N. Chrysoulakis

Foundation for Research and Technology — Hellas, Institute of Applied and Computational
Mathematics, N. Plastira 100, Vassilika Vouton, 70013, Heraklion, Greece. mitraka@iacm.forth.gr

Abstract Information about the spatial distribution of urban surface emissivity is essential for surface
temperature estimation which is an important component of urban microclimate and it is critical in
many applications, like turbulent sensible and latent heat fluxes estimation, energy budget, urban
canopy modeling, bio-climatic studies and urban planning. The proposed method presents an
improvement in emissivity estimation as compared with existing methods, such as the look-up table
approach, wherein emissivity and other biophysical parameters are assigned to grid cells based on land
cover types. The basic premise of this method is a sub-pixel classification of urban surface into
vegetation, impervious and soil, based on spectral mixture analysis. The proposed approach was
applied to Landsat observations over the area of Athens, Greece. Spatial distributions of surface
emissivity, as well as land surface temperature in the spectral region of 10.25 — 11.65 um were derived.
ASTER (Advanced Spectral Reflection and Emission Radiometer) emissivity and surface temperature
products were used for evaluation. In addition, derived spatial distributions were compared to
emissivity and land surface temperature maps derived using other commonly used methods.

Keywords land surface emissivity, urban environment, spectral mixture analysis

Extipnon tov 6uvteAesT] EKTOUTIG AOTIKNG ETLPAVELNS NE
ypnon pedooov TaSvopunons 00pLPOPIKMOV EIKOVOV GE
EMITEDO VIO TOV ELKOVOGTOLYELOV

Z. Mn1pdka* & N. Xpvooviakng

Topvua Teyvoloyiog kor Epevvog, Ivatitodro Yroloyiotikawv Mobnuotikav, N. [TAaotipa 100, Booidikd
Bovtawv, 70013, Hpaxleio, mitraka@iacm.forth.gr

Mepitnyn H yopwn Kotovopn Tov EMPOAVEINKOD CULVTEAESTN eKmOUTNG &ival omapaitntn otov
VIOAOYIGUO TNG BEPUOKPAGING TNG EMPAVELNS TOV €6APOVG, 1| OOl amOTELEL PUCIKY GUVIGTMOCH TOV
aoticov pikpokAipatoc. H axpipng xopikn katavoun g Oeppokpaciog £3dgoug eival anapaitnn ce
S1PopES EPAPUOYEG, OTMG GTNV EKTIUNOT TOV TUPPMIOV podv AavBdvovsog Kot aodntig Oeppotmroac,
o010 gvepyelakd 160l0y10, oTig PlOKMUOTIKEG HEAETEG Kot 6TOV aoTiKO oxediaopd. H pébodog mov
TEPLYPAPETAL, £XEL OTOTEAESUA TN PEATIOON TNG EKTIUNGNG TOV EMUPOUVELOKOD GUVIEAEGT EKTOUMNG
GUYKPITIKG [E LILApyovoes neBodove, OT®S yior mapadetypo LEBodoL KAt TG OTOleC O GUVTEAESTIG
EKTIOUMNG EKTIHATOL GE EMIMESO EIKOVOOTOLYEIOV, e Pdon v kdAvyn yng. H mpotevopevn pébodog
Booiletar oty ToEWVOUNGCT TG OGTIKNG EMPAVELNG OE EMINEDO VIO TOV EIKOVOGTOXEIOL E Ypron
TEYVIKAOV AVAAVGNG POCUOTIKNAG avaéng o€ TPELg KoTnyopies: PAGGTNON, UN-Ol0mEPATEG EMUPAVELEG
Kot £00¢pog. Xtnv Topovon peAETN mpaypotomowdnke epopuoyr g pebddov ce KOVA TOV
dopvpopov Landsat ywr v mepoyn g Abnvag, amd OmOv TPOEKLYE 1 YWPIKY KOTAVOUT TOV
EMQPAVEINKOD GUVIEAEOT] EKTOUMNG Kol ™G Oeppokpaciog g emeavewng tov &d34povg otnv
eoopotiky mepoyn tov 10.25 — 11.65 pm. Ot koatavopés avtég aloloyndnkav oTn CLVEYELN e
obykplon pe avtiotolyeg katavopés mpoiovimv tov ASTER (Advanced Spectral Reflection and
Emission Radiometer), kafdg kot pe yapteg cvvteheotn ekmoumng kou Oeppokpaciog £3Gpovg mov
TPOEKLYOV LE EPAPLOYT KAACOIKOV HeBOS®V Gg enimedo £1KovoaTot EioV.

AgEerg KLerdrd cuvtedeotr|g ekmoumng 64QPOVG, AoTikO TEPIPAALOV, AVAAVGT POCUATIKAG OVAUIENS

113



24-hours ahead forecasting of PM,, concentrations using
artificial neural networks in the greater Athens area, Greece

K. Moustris (1)*, I. Larissi (2), P.T. Nastos (3), K. Koukouletsos (4) & A. Paliatsos (4)

(1)* Department of Mechanical Engineering, Technological and Education Institute of Piraeus, 12244,
Athens, Greece, kmoustris@yahoo.gr & kmoustris@teipir.gr

(2) Laboratory of Environmental Technology, Electronic Computer Systems Engineering Department,
Technological and Education Institute of Piraeus, Athens, Greece

(3) Laboratory of Climatology and Atmospheric Environment, Department of Geology and
Geoenvironment, University of Athens, Athens, Greece

(4) General Department of Mathematics, Technological Education Institute of Piraeus, Athens, Greece

Abstract The study of atmospheric concentration levels at local scale is one of the most important
topics in environmental sciences. Multivariate analysis, fuzzy logic, neural network have been
introduced in forecasting procedures in order to elaborate operational techniques for level
characterization of specific atmospheric pollutants at different spatial and temporal scales. Particularly
procedures based on artificial neural network (ANN) have been applied with success to forecast
concentration levels of PM, CO and O;. The present study deals with the development and application
of Artificial Neural Network (ANN) models as a tool to forecast daily concentration levels of PM;,
within the greater Athens area (GAA). Modeling was based on mean daily PM,, concentration, air
temperature, relative humidity, wind speed and the mode daily value of wind direction from five
different monitoring stations for the period 2001-2005. Model performance showed that the risk of
daily PM,, concentration levels exceeding certain thresholds can be successfully forecasted by the
ANN models. In addition, despite the limitations of the models, the results of the study demonstrated
that ANNs, when adequately trained, could have a high applicability to predict the PM,, daily
concentration one day ahead within the GAA.

Keywords PM,, forecasting, artificial neural networks, greater Athens area, Greece

24mpn Tpoyvoon TS oVYKEVTPOONS TV PMyy otnv gupvtepn
weproyn TS AMvag, pe YP1Non TEYVNTOV VELPOVIKAV SIKTOMV

K. Movotpiig (1)*, I. Aapioon (2), I1.O. Ndortog (3), K. Kovkoviétoog (4) & A. [laiatodg (4)

(1) *Tunua. Muyavoloyiag, Teyvoloyiko koir Exmoidevtiko Topopo Hepoud, 12244, AOnva, Eiidda,
kmoustris@yahoo.gr & kmoustris@teipir.gr

(2) Epyootipio Teyvoloyiag Ilepifdriovrog, Tunuo Hiextpovikav Ymoloyiotikwv Zvotnuatwv,
Teyvoloyiko koi Exmordevtixo Topoua Hepaid, ABnva, EALddo.

(3)  Epyootipio Kluoroloyios wou  Atuoopoipikod Iepifarloviog, Tunuo Tewloyios o
T'ewmepifalioviog, EOviko ko Komodiotpioxo Hovemortijuio AOnyvav, A0nva, EALddo.

(4) T'eviké Turjuo MoBOnuozikov, Teyvoloyiké kor Exroidevtino Topvua lepora, Adnva, EALdda

Mepidnyn Zkondg avtg g epyooiag givar 1 24wpn TPOYVOON TNG NUEPNOLOG CLUYKEVIPOONG TOV
PM,, o€ mévte S0popeTikég TEPLOYES TNG EVPLTEPNG TtEPLOYNG TV ABnvav (EITA). ' to okond avtd,
avantbooovtol texvntd vevpovikd diktva (TNA) g mpoyveotkd povtéla. Ta dedopéva mov
YPNOLLOTOLOVVTOL GTNV EPYOCTIO OVTN EIVAL OL NUEPT|OLEG TILES GLYKEVTPp®ONG TV PM, Beprokpaciog
P0G, OYETIKNG LYPAGIOG, TAXVTNTAS TOV OVELOV Kol ETKPATODCAS NUepoLag SiebbBuveng Tov avépov,
™ meptodov 2001-2005 yio kabepd omd Tic mévie e€etaldpeveg teproyés. Me to dedopéva avTd, Eval
TNA ekmodeveton yioo va TpoPrénet, 24 dpeg PUTPOcTd, TNV NUEPNOL SLYKEVTIpOON TV PMy, pe
dedopéva g meptodov 2001-2004. TéNOg, M TPOYVOOTIKN 1KOVOTNTO TOL aventuypévov TNA
e&etaletan pe dedopévo tov étovg 2005. Ta anotedéopata deiyvouv 0Tt T TNA €xouvv o apketd
KOVOTIOMTIKT] KOVOTNTA TPOYVAOOTG TOV HECHOV NUEPTOLOV GLYKEVIPOCE®V TV PM |y, Y100 TO €ndpevo
24mpo, otnv EITA.

AéEerg Khedra Ipoyvmon PMy, texyntd vevpovikd diktoua, svpvtepn meployn Adnvov, EALAG
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Optimization of a regional climate model for high resolution
simulations over Greece

S. Mystakidis (1)*, P. Zanis (1), C. Dogras (1), E. Katragkou (1,2), I. Pytharoulis (1), D.
Melas (2), H. Feidas (1) & E. Anadranistakis (3)

(1)*Department of Meteorology and Climatology, School of Geology, Aristotle University of
Thessaloniki, Thessaloniki, 54124, Greece, smystaki@auth.gr

(2)Laboratory of Atmospheric Physics, Physics Department, Aristotle University of Thessaloniki,
Thessaloniki, Greece

(3)Hellenic National Meteorological Service, Ellinikon, Greece

Abstract A set of six yearly high resolution (10 km x 10 km) regional climate simulations were carried
out over Greece using RegCM3 in the framework of the project GEOCLIMA based on different setups
for the convective scheme. Specifically, the simulations comprised two experiments using the Grell
convective scheme with Fritsch-Chappell (FC) closure assumption and four experiments using the
Emanuel convective scheme. The aim of the study is the optimization of the model for Greece by
comparing simulated values of near surface temperature, precipitation and cloudiness with the
respective observed values at 84 Greek stations. The model grid is nested to a coarser RegCM3
European domain (at a resolution of 25km x 25km) driven by the ERA-40 reanalysis dataset.
Simulations using the modified Emanuel convective scheme reduce mean bias (and RMSE) in
temperature over 25% (20%), in cloudiness over 20% (10%) and in precipitation over 70% (40%)
Results show that the model for the Greek area is more sensitive to changes in autoconversion
threshold than changes in relaxation rate.

Keywords regional climate modeling, high resolution simulations, optimization, convection, Greece

Beltiotomoinon £vog mEPLOYIKOV KAMUOTIKOU HOVTEAOD Y10
VYNNG 0VAAVGTS TPOGOUOLMGELS TAVE 0o TNV EALGOG

2. Mvotakiong (1)*, II. Zavng (1), X. Ntéypag (1), E. Karpaykov (1,2), I. TTvOapoding
(1), A. Merdg (2), X. Peidag (1) & E. Avadpavietakng (3)

(1)*Touéas Metewporoyias wkar Klpozoloyiag, Tujuo I'ewloyiag, Apiototélero Iovemoriuio
Ocaoolovikng, Ocoooloviky, 54124, EAMdda, smystaki@auth.gr

(2)Epyaatipio @voikns te Atuoopopog, Tunuo Pvoikng, Apiorotéieio Hovemoriuio Ocacolovikyg,
Ocaooltoviky, EXdda

(3) EOvikyy Metewpoloyikn Yrnpeaio, EAAnviko, AGnva.

Mepiinyn [paypotomomnkav €L £To1EG TPOGOUOIDGELG VYNANS aviivong (10km x 10km) ywo tnv
EA\doa pe to RegCM3 oto mhaiclo tov mpoypappotog TEQKAIMA ypnopomowwvog kdbe popd
SPOPETIKA  GYNUOTA  TOPOUETPOTOINCTG  TNG  KOTOKOPLYNG  ootdfelng.  Zuykekpipuéva ot
TPOGOUOIDGELG TEPIAAUPovaY dvo mepdpata 6mov ypnoonodnke to oyfue tov Grell yu v
Kotokopuen aotdbeio  pe v vmdbeon twv Fritsch-Chappell (FC) kor téooegpo ota omoia
ypnoporombnke to oynue tov Emanuel. O otdyog g pekéng eivon n fertioromoinon tov poviélov
vy v EAAGSo cuykpivovtog mpocopotwpéves Tipég Oeppokpaciog aépa, PpoxodnT®ong Kot VEp®ONg
pe mapatmpnoes 84 otabumv g EMY. Ipaypoatomromnkoyv eupoAevéveg TPOGOUOOGELS LE Pdon
dedopéva Tov RegCM3 yio v Evponn (avéivon 25km x25km) ta omoia ypnoyomoincav og
TAEVPIKEG Oplakég cuvinkes o dedopéva avalvong (reanalysis) ERA-40. Z1ic mpocopoidoels 6mov
ypNoponoteital To Tporomompévo oyxnpa tov Emanuel n péomn amdxion (ko RMSE) peidveton yio )
Oeppoxpacio ave and 25% (20%), Yo ™ vepokdivyn tave omd 20% (10%) ko yio ) Bpoydntmon
naveo and 70% (40%). Daiveton mwg to povtéro, yio v EALGSa, eivon mepiocdtepo gvaichnto ot
OALOYEG OTIV TUUT TOV KOTOEALOV TG OVTOUETPATPOTNG TAPA GE AAAAYEG TOV pLOUOD TPOCAPLOYNC.

Aégerg Khednd khMpatikd povtélo meploync, TPOCOUOIMOES VYNANG ovdAveong, Peltiotomoinon,
Kotokopuen actadeia, EA LGS
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Composite mean and anomaly of synoptic conditions for
tornadic days over North Ionian Sea (NW Greece)

P.T. Nastos* & 1. Matsangouras

Laboratory of Climatology and Atmospheric Environment, Faculty of Geology and Geoenvironment,
University of Athens, Panepistimiopolis GR-15784 Athens, Greece, nastos@geol.uoa.gr

Abstract Tornadoes and waterspouts are violent phenomena of local scale, which are able to cause
damages and in many cases loss of life. Recent studies have given evidence that west Greece is a
vulnerable area for tornadoes, waterspouts and funnel clouds to occur. In this study, the composite
mean and anomaly of synoptic conditions for tornadic days over the north Ionian Sea were quantified.
The daily composite mean of synoptic conditions were based on NCEP/NCAR Reanalysis datasets for
the period September 1, 1948 to December 12, 2010, while the composite anomalies were calculated
with respect to 30 years climatology (1981-2010) of the synoptic conditions. The analysis of composite
mean and anomaly of synoptic conditions was carried out in terms of seasonal and monthly variability
of phenomena, over the north Ionian Sea, for specific barometric pressure levels such as 500 hPa, 700
hPa, 850 hPa, 925 hPa and the sea level pressure (SFC). Additionaly, other parameters were analyzed
and discussed, such as wind shear at 850 hPa, 925 hPa, 1000 hPa, the dynamic LI INDEX and the daily
precipitation rate.

Keywords tornadoes, waterspouts, composite anomaly, lonian Sea

Méon Xuvontik] Kotdotoon koar Avopaiio TV nuep@v
EKONAMONG CLPAVOV, VOPOSIPAOVMYV 6T0 opero Iovio
nélayog (BA EALGOG)

I1.O. Néotog* & I. Matcayyovpag

Epyoaotipio  Khuaroloyiog  kor  Atpoopaipikov  Iepifalloviog,  Tunuo  T'ewloyias — kou
Tewmepifalroviog, EOviké kor Kamodiotpioxo oavemortiuio AOnvav, Hovemorquiodmoiy, T.K 15784
ABiva, nastos@geol.uoa.gr

Mepitnyn Ot cipwveg Enpdg kou Bdhaccas (vVoposipmveg) eivar Pioa avopeve PKpNg KAk
0ALG ®OTOCO pmopel Vo TPOKOAEGOLY ONUAVTIKEG VAKEG {NUIEG Kol O UEPIKEG TEPUTTMOOELS VO
ameiinoovv avBponiveg {wéc. [Ipodcpateg pedéteg amotuvmmvovy 0Tt 1 dvTikny EAAGSa eppavilel
QVENUEV TPOTOTNTA GTNV EKINAMGT TOGO CLPOVAV ENPAG OGO Kol VIPOCLPAOV®V 1| VEPDOV GipmVO.
2TV Tapovco LEAETT OTOTUTAOVETOL 1] LEGT GUVOTTIKY KOTAGTAGT OAAG Kot 1) avepaAio ovThg Yo Tig
NUEPES EUPAVIONG CLPOVOV ENPAS, VIPOCIPOVEOV Kol VEQOV cipmva oto Bopeo [ovio TTélayos. H
péon muepnowt cvvomtiky katdotoorn Pacileton otig avaivoelg tov NCEP/NCAR mieypotikov
dedopévmv yio v mepiodo and 1" Iavovapiov 1948 éwg v 31" AskepBpiov 2010, evd 1 ovoparia
™mg avoeépetar oty kipatoroyic twv NCEP/NCAR mieypotikdv dedopévov yio ta 30 tedevtaio
xpévie (1981-2010). H avdAvon tng pEOMG MUEPNOLOG GCULVOMTIKNG KATAGTAONG OAAL Kol TNG
OVOUOANG TNG OVOPEPETAL GTNV EMOYIKT KOl pUnviaio. KOTovoun Tov @avopévev oto Bopeto 1ovio
TTéAayog Yo cuykekpipéveg wooPapikésg emipdveieg tov 500 hPa, 700 hPa, 850 hPa, 925 hPa, aAld ko
™mg Méong Ztabung Odiaccag (SFC). Emmpdobeta, efetdlovior kor ovorvovtor kot GALEG
TOPAUETPOL OTWG O JLUTUNTIKOG GVENOG OTIC 1ooPapikés empaveteg Tmv 850 hPa, 925 hPa, 1000 hPa, o
delkng actobeiog LI INDEX kox n nueprioo Bpoydntwon.

AéEerg Kredra sipmvag, vdposipwvag, kKApotikn avopaiio, Iovio ITéhayog
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Future projections of heat waves in Greece. Extreme or
common events?

P.T. Nastos (1)* & J. Kapsomenakis (2)

(1)*Laboratory of Climatology and Atmospheric Environment, Faculty of Geology and
Geoenvironment,  University — of  Athens, Panepistimiopolis GR-15784  Athens, Greece,
nastos@geol.uoa.gr

(2)Research Centre for Atmospheric Physics and Climatology, Academy of Athens, Omirou 24, GR-
10672, Athens, Greece

Abstract. The aim of this study is to analyze and quantify the future projections of heat waves in
Greece. For this reason, specific climatic indices were used in the analysis, and concern: warm spell
duration indicator, WSDI (Number of days in intervals of at least 6 days with daily maximum
temperature above the 90™ percentile calculated for each calendar day, on basis of 1961-1990, using
running 5 day window); warm days, TX90p (the number of days with maximum temperature above the
90™ percentile calculated for each calendar day, on basis of 1961-1990, using running 5 day window);
warm nights, TN90p (the number of days with minimum temperature above the 90" percentile
calculated for each calendar day, on basis of 1961-1990, using running 5 day window); summer days,
SU25 (number of days with daily maximum temperature above 25 °C); tropical nights, TR20 (number
of days with daily minimum temperature above 20 °C); maximum daily maximum temperature, TXx;
maximum daily minimum temperature, TNx and the diurnal temperature range, DTR. The future
projections (SRES A1B) of these indices were carried out using 6 regional climate models from the
ENSEMBLES project, concerning the near future 2031-2050 and the far future 2071-2100 compared to
the reference period 1961-2000. The findings of this analysis are discussed against recent recorded heat
waves in order to understand if such events are even more extreme or common in the future.

Keywords: heat waves, climatic indices, ENSEMBLES project, Greece

MeLLovTIKEG TPOPLEYELS TOV KVUATOV KAVGMOVE TNV
EALGoa. Akpaio 1] ooviiOn eavopeva?

I1.O. Néotog (1)* & 1. Kayopevakng (2)

(1)*Epyactipio  Klyoroloyioc kor  Atuoopoipikod  Ilepifidrioviog,  Tunua Tewloyios kou
Tewmepifalroviog, EOviké kar Kamodiorpioxd Iovemotiuio AOnvav, [avemotquionoln, T.K GR-
15784 AOnva, nastos@geol.uoa.gr

(2)Kévipov Epevvav ilipatoloyiog ko Pooikic e Atudopaipag, Axoonuio AOnvav, Ounpov 24, GR-
10672, ABpvo.

Tepitnyn. v epyacio vt yiveTol EKTiUNON TOV HEALOVTIKOV TPOPAEYEDY TOV KUUATOV KODG®mVO,
omv EAGda. T avtd tov okomd, ypnoiponotdnkoy kKApatikoi deikteg, Onmg avtoi xovv opioTel
a6 v opdda ewdikov CC/CLIVAR/JCOMM Expert Team (ET) on Climate Change Detection and
Indices (ETCCDI) kou agopovv: dwdpken Bepudv Swotudtov (WSDI); Oepués nuépeg TX90p;
Oepuég viyteg (TN9Op); Oepwvéc muépeg (SU25); tpomikég voyres (TR20); amoldtmg péyiom
Oeppokpacio (TXx); amoldvtwog ehdylot Bepuokpacio aépa (TNX) kot npepnoto Oepprokpactokod
€0pog (DTR). Or pelhovrticég mpoPréyeig (SRES A1B) avtdv Tov deikTtdv Ha Yivouv ¥pNnoILoToldvTag
€& meproykd kKhpotikd povtéda and to tpdypapupe ENSEMBLES, kot 6o apopovv to eyydc pédhov
2031-2050 kot 0 poxpwvod péddov 2071-2100 oe oyéon pe v mepiodo avopopds 1961-2000. Ta
OTOTEAECUOTO. TG OVOAVLGNG GUYKPIVOVTOL HE TPOCPOTO KOTAYEYPOUUEVO ETEIGOOIN KADOCMOVA, LE
oKOTO VoL YIVEL KATAVONTO v TETOL0, YEYOVOTa Eivan akpaio 1 ouvin oto PHEAAOV.

AéEerg Khedra: xopoto kavcwva, khpatikoi deikteg, ENSEMBLES project, EAAGSo
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Aerosols optical properties and their effect on the UV solar
irradiance at Uccle, Belgium

E. Nikitidou (1)*, V. De Bock (2), H. De Backer (2) & A. Kazantzidis (1)

(1) *Laboratory of Atmospheric Physics, Physics Department, University of Patras, Patras, GR-26500,
Greece, pnikit@upatras.gr
(2) Royal Meteorological Institute of Belgium, Brussels, Belgium

Abstract Aerosols are a major influence in the Earth’s energy balance, affecting the incoming solar
radiation by scattering and absorption. In this study, the effect of aerosols on UV irradiance reaching
the ground and the single scattering albedo are derived, at Uccle, Belgium from July 2006 until May
2010. Measurements of ozone, ultraviolet radiation in the UV-A region and the AOD are provided on a
daily basis from the Brewer#178 instrument at Uccle. AOD measurements from a collocated Cimel
sunphotometer, part of the Aerosol Robotic Network (AERONET) are also provided. To avoid cloud
contamination, only simultaneous measurements from the two instruments are processed, based on the
fact that the Cimel data are already cloud-screened. Calculations with the radiative transfer code
UVSPEC (LibRadtran package) are used in order to estimate the aerosol effect on irradiance in the UV-
A from the spectral measurements of the Brewer. Another set of theoretical calculations is performed
with UVSPEC to estimate the single scattering albedo of aerosols and the results are compared with
those from AERONET. The accuracy of the single scattering albedo estimation depends on the aerosol
load and the solar zenith angle at the time of the measurement and is higher for high AOD.

Keywords acrosols, radiative, forcing, scattering

OnTIKEG WOOTNTEG TOV CLOPOVUEVAOV COUUTIOIMV KOl 1)
emidpact] TOVS oTNV VIEPL®ON axTivoPfoiia oto Uccle,
Bélywo

E. Nikntidov (1)*, V. De Bock (2), H. De Backer (2) & A. Kalavtiiong (1)

(1) *Epyoctipio Dvoikng e Aruoopoupog, Tunuo Pvoikng, Iavemotiuo Hopawv, [latpa, 26500,
ElAdda, pnikit@upatras.gr
(2) Royal Meteorological Institute of Belgium, Bpv&élieg, Bédyto

Hepitnyn Ta awwpodpeve copatidlo eivol €vag oNUOVTIKOG Tapdyovtag emidpocns oto 16olvylo
nAoxng axtvoPforiog ot yRvn aTUOCPAPO, AOY® NG OKEJAOMG KOl TNG OmoppOPNoTNG OV
TPOKAAOVV. TNV TOpoVoa £pyacia, 1 ETIOPUCT] TOV AOPOVUEVOV COUATIIIOV GTNV VIEPLDOOT NALOKY
axTvoPoiic TOV PTAVEL GTO E60POG KO 1] AVOKAOGTIKOTITO HEULOVMUEVNG OKESAONG vIToloyilovTal yio
v mepoyn Tov Uccle oto Béhyo. Metprioeig 6{ovtog, vmepiddovg aktivoBoriag oty mepoyy UV-A
Kot omTikoy Bafovg TV aiwpoduevov copotdiov tapéyoviol o kabnuepvny Pdon amd to Opyavo
Brewer#178 oto Uccle. Agdopévo oiwpoduevov ocopotdiov mopéyoviar  okdpe omd 10
eoopotopotopetpo Cimel tov otafuod AERONET mov Ppioketon emiong oto Uccle. T v
eEoopaAion avEPEA®V GUVONK®V, ETMAEYOVTOL LOVO TOVTOXPOVEG LETPNGELS Od T, dVO Opyava, KOOmE
ta dedopéva, tov AERONET eivar gheypéva yio v mapovasio vepmv. H mepiodog mov eEetdleton eivan
amd tov lovao tov 2006 wg tov Mdwo tov 2010. O kmddwkag UVSPEC tov gacpoatikod poviélov
dwadoong axtwvoPforiog LibRadtran ypnoylomoleitor yi tov VLTOAOYIGHO TNG €MISpACNG TOV
alwpovpevayv  copatdiov oty UV-A  axtwoforia. Emmdéov, Oempntikoi vmoioyiopoi
TPOYLOTOTOOVVTAL YlOL TOV VTOAOYIWOUO TNG OVOKANCTIKOTNTOG WEUOVOUEVNS OKESUONG TV
OLPOVUEVOY COUUTOIOV Kot Ta amotedéopota cuykpivovtar pe avtd tov AERONET. H axpifewa
GTOV VTOAOYICUO TNG OVOKAUGTIKOTNTOG LELOVOUEVIG oKEdaoNG e€opTdtal amd o ontikd Pabog twv
QLOPOVUEVOY COUATIOI®V Kot gival peyaldTepn 660 ovTd avéavet.

Ag€arg Kherdua arwpovpeva, copatidlo, KMPaTkog eEovayKacpios, oKESaoT
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Study of air pollution with the use of MODIS data, LIDAR
and sun photometers in Cyprus

A. Nisantzi (1)*, D. Hadjimitsis (1), E. Akylas (1), A. Agapiou (1), M. Panayiotou (1), S.
Michaelides (2), F. Tymvios (2), D. Charalambous (2), S. Athanasatos (2), A. Retalis (3),
D. Paronis (3), S. Perdikou (4), P. Koutrakis (5), J.S. Evans (5) & S. Achilleos (5)

(1) *Cyprus University of Technology, Limassol, 3036, Cyprus, argyro.nisantzi@cut.ac.cy
(2) Cyprus Meteorological Service, Nicosia, Cyprus

(3) National Observatory of Athens, Athens, Greece

(4) Frederick Research Center, Nicosia, Cyprus

(5) Harvard University, USA

Abstract In the frame of ‘AIRSPACE’ project, ground-based measurements were held in the four main
cities of Cyprus. Limassol, comprises the main test site as Lidar and CIMEL sun photometer
(NASA/AERONET network) are located at the premises of CUT, while the other cities (Nicosia,
Larnaka and Paphos) are used as validation sites. During data collection campaign measurements from
handheld sun-photometers, DustTrak (PM10), Lidar and meteorological stations were used to extract
an algorithm for relating satellite MODIS AOD retrievals and ground-based PM10 data for different
types of geographical areas. For this purpose, the vertical distribution of atmosphere after the
processing of daily lidar signals and meteorological parameters such as RH, wind speed and direction
were used.

Keywords air pollution, lidar, MODIS, sun-photometer, PM10

MegréTn NG ATROGQULPLKI|S POTAVGTS IE T1] (P1)OT)
ogoopnévav MODIS, lidar kow NAMOKOV QOTORETPOV, GTNV
Kvnpo

A. Nweaviln (1)*, A. Xatlnuirtong (1), E. Axdrag (1), A. Ayamiov (1), M. Ilavayidtov (1), .
Muyyoniiong (2), ®. Topprog (2), A. Xaparapmovg (2), X. ABavacdrog (2), A. Perding (3), A.
Hapavng (3), X. Ilepdikov (4), I1. Kovtpdkng (5), J.S. Evans (5) & X. Apiirémg (5)

(1) *Teyvoloyiko [avemotiuio Korpov, Asueaog, 3036, Kompog, argyro.nisantzi@cut.ac.cy
(2) Metewpoloyikn Yanpeoio Kompoo, Aevkwaoia, Kdmpog

(3) EOviko Aorepookoneio AOnvarv, AGnva, EALdda

(4) Havemotiuo Frederick, Asvkwaio, Kdmpog

(5) Hovemotiuo Harvard, Auepixn

Tepitnyn Zto mhaiclo Tov Tpoypdupatog “AIRSPACE”, mpaypatormomnkoy eniyeleg LETPNGELS OTIG
téooepelg mohelg g Kompov. H Aepecodg amotedret v kopla meproyn pelémg Adym tovu lidar kot tov
nhoxod  eotopetpov CIMEL  (Siktvo NASA/AERONET) mov  eivor  eykoteotnuévo  oTIg
gykataotaoelg Tov TEITAK, evd ot dhheg Torerg (Asvkwoio, Adpvaka kot I1apog) ypnoiporomOnikay
o mepoyés emkvpwons. Kord t ddpkelo tov petpriicenv  avoktinkoav dedopéve mAokov
eotopetpov, DustTrak (PM10), lidar koBdg kot dedopéva PeTE®POLOYIKDOV GTABUMV Yo TV eEay@yN
€vog aAyopifpov mov Ba cuvdéel to dopvpopikd e€ayopevo AOT pe ta emiyewo dedopéva PM10, ce
YEOYPAPIKE S1PopeTIKES TEPLoyéS. o T0 okomd avTd YPNCLOTOWONKOV TUEPOLEG KATAKOPLQES
KOTOVOUEG TNG ATULOCPALpaS HETE TV enelepyacia Tov onudtov lidar Kot petemporoyikég mapapeTpot
OGS 1 GYETIKN LYPAGIQ, 1) TAVTNTO KOl 1 dtevbuvon Tov avEpov.

AéEerg Krewdra atpooaipikn pvmaven, lidar, MODIS, nloko eotopetpo, PM10
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Effect of sea- air interaction of Caspian Sea on heavy and
super heavy precipitation events in the southern coasts of
Caspian Sea

H. Nouri (1)*, M. Azadi (2) & G. Ghasempour (3)

(1) *University of Malayer, Malayer, Iran, hamidwatershed@yahoo.com
(2) Atmospheric Science and Meteorological Research Center, Tehran, Iran.
(3) Mehr Alborz, Tehran, Iran.

Abstract Cloudiness and precipitation are the most important variables contrib-uting to the formation
of the climate of the southern coasts of Caspian Sea. The aim of this research is the investigation of the
effect of air-sea interaction on the occurrence of the heavy and super heavy precipitation which is
caused by convec-tive and non-convective clouds. On the basis of daily precipitations and with re-gard
to 25 and 50 percent probability, precipitation events are divided into heavy and super heavy and are
also grouped into convective and non-convective cases based on the clouds synoptic codes. The
maximum of each precipitation event, the mean and the coverage area was calculated using iso-rain
maps for each of the 4 groups. The relationships among the mean of “2m air temperature minus sea
sur-face temperature (SST)”, SST and precipitation events were studied. The results show that there are
3 conditions to occur heavy and super heavy precipitation in-cluding, SST increasing harmonically
from the north to the south of the Caspian Sea, increased mean SST all over the Sea and increased
mean of “2m air tempera-ture minus SST”. The latter detected factor which is the most effective
variable is less in convective than non-convective events and in heavy precipitation than in super heavy
events.

Keywords heavy precipitation, Air-Sea interaction, SST, 2m air temperature, Caspian Sea.
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Evaluation of the climate change impact on the productivity
of Portuguese pine ecosystems using the Forest-BGC model

L. Nunes (1,3)*, M.A. Rodrigues (2) & D. Lopes (3)

(1)*Agrarian School of Viseu (ESAV) / Polytechnic Institute of Viseu (ISPV), Viseu, 3550-606,
Portugal, Inunes@esav.ipv.pt

(2) Physics Department, University of Aveiro, Aveiro, Portugal.

(3) CITAB, University of Trds-os-Montes and Alto Douro (UTAD), Vila Real, Portugal.

Abstract The growth, survival and geographical distribution of plants are determined by climate,
particularly temperature and precipitation. The actual tendency indicates a global climate change with
direct negative impact on terrestrial ecosystems. Estimation of net primary production (NPP) allows a
prediction of the impact of climate change on ecosystems. Studies on climate and dynamic modelling
of stand development are being carried by the scientific community all over the world in order to assess
the effects of global climate change. There is the question if that spatial scale of analysis is not
overlooking local or regional information that can be important for smaller communities. The object of
this study is to identify if the local scale is appropriate to analyse the impact of the climate change on
the productivity of the local forest ecosystems. The Forest-BGC model was used to estimate the NPP in
pine (Pinus pinaster Aiton) pure and mixed forest based on climate evolution scenarios derived from
the analysis of past available climate series and its evolutionary trends for the Tras-os-Montes region,
northeast of Portugal, which has three distinct climatic zones. We concluded that for the study areas
temperature is the key variable influencing NPP under climate change scenarios.

Keywords Net primary production, Forest-BGC, Leaf area index
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Ground-based aerosol optical depth inter-comparison
campaigns at European EUSAAR super-sites

S. Nyeki (1)*, C.H. Halios (1,2), K. Eleftheriadis (3), V. Amiridis (4), J. Grébner (1) & C.
Wehrli (1)

(1) *Physical Meteorological Observatory of Davos/World Radiation Centre (PMOD/WRC), Davos,
Switzerland, stephan.nyeki@pmodwrc.ch

(2) Faculty of Physics, Department of Environmental Physics and Meteorology, University of Athens,
Greece

(3) National Center of Scientific Research "Demokritos", 15310 Agia Paraskevi, Athens, Greece

(4) Institute for Space Applications and Remote Sensing, National Observatory of Athens, Athens,
Greece

Abstract This work summarises an aerosol optical depth (AOD) inter-comparison campaign conducted
from June to September 2009 in Athens under the EUSAAR (European Super-Sites for Atmospheric
Aecrosol Research) Programme. A PFR (precision filter radiometer) travelling standard from the GAW-
PFR network (based at PMOD/WRC) was first located at the Demokritos Institute (267 m), and then at
the Institute for Space Applications and Remote Sensing (ISARS) of the National Observatory of
Athens (NOA, 191 m). ISARS/NOA has a CIMEL sun-photometer which is part of AERONET. The
low CIMEL-PFR AOD difference (- 0.009 and 0.006 at 500 and 865 nm) measured at ISARS/NOA
suggests that the WMO goal of AOD uncertainty (<0.015) was achieved in routine AERONET
operations. Measurement campaigns at other European Super-sites such as Ispra (Italy), Birkenes
(Norway), Puy de Dome (France), and Finokalia (Grece) indicated similar results, and will be
discussed.

Keywords Aerosol optical depth, GAW-PFR, AERONET

Yoykplon enityermv petpnoewv Ontikov BaBovg Agpoivpatog
KOTA T1] OLOPKELD TELPONOTIKNG HEAETNG OTO TAUIGLO TOV
apoypappotog EUSAAR

S. Nyeki (1)*, C.H. Halios (1,2), K. Eleftheriadis (3), V. Amiridis (4), J. Grobner (1) & C.
Wehrli (1)

(1) *Physikalisch-Meteorologisches Observatorium Davos/World Radiation Center, Switzerland,
stephan.nyeki@pmodwrc.ch

(2) Touéag Dvoikne Iepifalioviog ko Metewporoyiag, Tunuo Pvoixig, Hovemaoriuio AGnvaov, 15784
(3) EK.E.®.E. "Anuorprrog”, 15310 Ayio Iopackevn, AOnva, EAdda

(4) Ivotitobro Araotnuiradv Epopupoyav ko Thlemoromnongs, EOviko Aotepoorkoreio AOnvav, ABnva

Tepilnqyn v epyoacio ovt cvvoyilovtol OTOTEAEGUOTO TEPOUATIKNG HEAETNG LE OKOTO TN
obvykplon eniysiov petpioewv Ontikod Babovg Agporvpatoc (Aerosol Optical Depth — AOD). H
perétn mpoyporomomdnke v mepiodo lovviog — ZemtéuPprog 2009 oto TAAIGIO TOV TPOYPAUUATOS
EUSAAR (European Super-Sites for Atmospheric Aerosol Research). ‘Eva petapepopevo mpotuno
PFR poadiopetpo tov diktoov pétpnong GAW-PFR (ue é6pa to PMOD/WRC) Aeitovpynoe oto
Ivotitovto IMupnvikig Teyvoloyiag kot Axtvompootaciog tov E.K.E.®.E. Anpdxprtog (267 m), ko
ot ovvéyeln oto Ivotitovto Awomukov Eeoppoydv kor Tniemokdémnong (IAET) tov E6vikov
Aoctepookoneiov Adnvav (E.A.A., 191 m). To IAET Swbétel éva @OTOUETPO TOAMUTADY QIATP@V
CIMEL, mov Aettovpyei ota miaicia tov mpoypdpupatos AERONET. Ioapatnprionke pukpn amdxion
TV petpovpevov Twodv AOD amd ta 600 dpyava (CIMEL-PFR), - 0.009 kot 0.006 ota 500 kot 865
nm ovtiotoyo. Emiong 6o ocvlnmbodv avdloyo omotedéopata mvo Ppédnkav oe ovtioToyyeg
ovykpioelg oe dArec Evpomaikés nelpopaticég tomobeoisg (Ispra, Itakio, Birkenes, Nopprnyia, Puy de
Dome, ToAia, kot @wvokoiid, EAAGSQ).

AéEerg Kherdra Onticd Babog Agporvpotog, GAW-PFR, AERONET
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Decadal analysis of heat-wave events in Thessaloniki and
investigation of impacts on PM10

N. Pakalidou (1)*, E. Katragkou (1), A. Poupkou (2), P. Zanis (1), A. Bloutsos (1) & T.
Karacostas (1)

(1)*Department of Meteorology and Climatology, Faculty of Sciences, Aristotle University of
Thessaloniki, Thessaloniki, 54124, Greece, nikolettapakalidou@hotmail.com

(2) Laboratory of Atmospheric Physics, Faculty of Sciences, Aristotle University of Thessaloniki,
Thessaloniki 54124, Greece

Abstract Aim of this work is to analyze the heat wave events for the decade 2001-2010 over
Thessaloniki and characterize them upon their intensity, duration and strength. Since extreme weather
events are accompanied by pollution episodes, the potential linkages of heat wave events with high
particulate matter (PM10) concentrations are investigated. In order to describe the heat wave events
two indices are used the Temperature Humidity Index (THI) and the Summer Simmer Index (SSI). The
current analysis includes the investigation of both meteorological parameters and the indices on PM10
concentrations. Back trajectory analysis is also included in order to identify the pollution pathways of
PM10 during the heat wave events.

Keywords heat waves, PM 10, THI, SSI, air quality, Thessaloniki

AEKOETNG OVAAVGT EMELGOOIMV KOVCOVA YO TNV TEPLOYN] TNG
O£000LOVIKNG KL OLEPEVVI|GT] EMIOPAONG GTU CTHLOCPULPLKE.
copatioro PM10

N. Mekaridov (1)*, E. Katpaykov (1), A. Ilovakov (2), I1. Zavyg (1), A. Mahovtoog (1)
& 0. Kapaxoetag (1)

(1) *Touéas Metewpoloyios kou Klipozoloyiog, Zyoly Octikwv Emotnuav, Apiototédeto Hovemaoriuio
Ocooolovikng, Osooalovikny 54124, ELAddo

(2) Epyaoctipio voixiic e Atuéopaipag, Zyoln Octikdyv Emotnuav, Apiototédeto [avemiotiuio
Ocaoolovikng, Osooalovikny 54124, ELAddo.

Tepidqyn Xy epyacia avt yivetor avdivon tov enelcodiov kavowva yo ) dekaetio 2001-2010
Yoo TNV TEPLoYN TG OE0GOAOVIKNG Kol 0 TPOGOIOPICUOG TMV KOPL®OV YUPOKTNPIOTIKAOV TOV, OTMG
ouyvoTnTO EREAVIONG, Eviacn Kot ddpkela. Kabdg or axpaieg kapikég cuvbnkes cuvodevovtor omod
cofapd enelcOd10 POTAVONG, GTNV TAPOLGH HEAETY Slepevvatat o THAVOG GUGYETICUOG TNG ELPAVIONS
TOV ENEGOSIMV KODGMVO, e DVYNAES GUYKEVIPAOGELG Olwpodpevev copatdiov PM10. Ta tov opiopd
TOL KOoWVO XPNCILOTO0VVTOL 0 deikTng Oeppokpaciog-vypaciog (Temperature Humidity Index) o
0 dgikmg évtovov Bépovg (Summer Simmer Index). H avéivon mepihapfdver 1060 pelétn g
EMBPOONC UEUOVOUEVOV HETEMPOLOYIKDY TOPAPETP®Y OGO Kol GLVOLAGHOD TOVG (deikTeg) ot
GLYKEVTIPMOT] TOV COUATOIMV KATd TN SIpKELD TOV €NEI00diV Kobowva. Avaivon omcdddpopwmv
TPOYIOV EQAPUOCETOL Y10l TOV YOPAKTNPIGUO TNG TPOEAELGNG TOV COUATIOI®MV GTr Ogocalovikn KoTd
1 S1APKELD TOV EMAEYUEVOV TEPITTOCEMV.

Aégerg Krerdra xavcwvog, THI, SSI, PM10, toidtnta aépa, O@cocalovikn
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Regression of the scattered radiation intensity with
precipitable water depth and relative atmospheric mass

M.D. Panagiotopoulou, A.S. Rapti & N.D. Panagiotopoulos
Atmospheric Physics Laboratory, University of Patras, 26 500, Greece, arapti@physics.upatras.gr

Abstract The diffuse radiation is the result of the direct irradiance scattering by the atmospheric air
molecules and mainly by the aerosols. The precipitable water influences the radius size of the absorbent
continental particles and the maritime aerosols. The precipitable water depth and the diffuse radiation
intensity were obtained at the Atmospheric Physics Laboratory of the University of Patras during sunny
days, at constant solar elevations, in the time period 2006-2009. The scattered radiation intensity and
the precipitable water depth exhibit seasonal variation with a summer maximum and a winter minimum.
The diffuse radiation intensity data analysis results in a higher summer maximum and a lower winter
minimum in the prevalence of continental air masses rather than in the prevalence maritime air mass.
The regression of the diffuse radiation intensity with the precipitable water depth is being made on the
occurrences of continental and separately maritime air masses. Two families of regression curves of the
diffuse radiation intensity with precipitable water depth are being obtained, one for continental and
another for maritime air masses. The aim of this work is the computation of the diffuse radiation from
precipitable water depth and air mass data.

Keywords: continental and maritime aerosols, precipitable water.

Yvoyétion ™S £vTaonS TGS OLAYVTNS UKTIVOPOoALOS TOV pE TO
VETIOLHO VOMP KOL TN CYETIKI] A TROGOPUIPIKT pala

M.A. Iavayiowtowovriov, A.X. Partn & N.A. Ilavayiotémovirog

Epyaotipio  @voikiic s Awuoopoupas,  Hovemorquio  Tazpov, 26 500, EMdda,
arapti@physics.upatras.gr

Mepiinqyn H duyvtn aktivoforia givor amotélespo g okEdUoNS TG Gpeons akTivooAiog omd ta
UOPLOL TOV OTHOGOULPIKOD aEPO Kol KUPIME 0o To aTHOSGapka cuwpnripata. To veticio Héwp emdpd
o010 péyehog NG OKTIVOG TMV OTOPPOPNTIKAOV MAEPOTIKOV copaTdiov Kot tev Oaidociov
awpnudtev. To vetico Héwp kot N Eviacn g ddyvtng aktivoforioc elappdavovto oto Epyactiplo
Dduoikng ™mg Atpoceapog tov Iavemompiov atpav, ce otafepd niwad dyn katd v Sdpkela
nAoeavav nuepdv, v ypovikny mepiodo 2006-2009. H évtaon g didyvtng aktivofoliog kot to
vetioyo Héwp TopPovolalovy emoyloKn HETABOAN HE HEYIOTO TO KOAOKAIPL KOl EAGYIOTO TOV YEWDVOL.
H avdivon tov dedopévmv g évtaong g didyvtng axtivoPolriog odnyel g £va vYNAOTEPO PEYIGTO
TO KOAOKOIPL Kot £val YOUNAOTEPO EAUYIOTO TOV XEUDVO KOTA TNV EMIKPATNON NTEPOTIKOV OEPI®V
paldv omd 61t Kotd TV emkpdrnon Baddooiov aepiov palov. H cuoyétion g éviaong g didyvng
axTvoPoriog L TO VETIoWO VOMP YIVETOL Y10 TIG NTEPOTIKES KoL EEYWPLOTA Yl TIG OaAAoo1Eg aépLeg
palec. Aappavovtor dHo 01KoyEVEIEG KOUTOA®MY GLGYETIONG TNG £VTAoNG TG didyvTng aktivoPolriog e
70 VETIoWO VWP, (e Y10 TIG NAEPOTIKEG 0épleg naleg kot po ywo T Baddootieg aépieg pales. H
TPOGPOPA, NG epyaciog avtng eivat 0 VIOAOYIGUOC TG SbxvTNG aKTvoBoAiag omd dedopéva VETIGLLOD
VOOTOG KOl GYETIKNG OTUOGPALPIKTS HACaG.

A£Eerg KAWL NTEPOTIKA Kot BoAdooia aiwpnpaTo, VETIGILO HOWP.
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Comparison of actual thermal vote with two objective
human-biometeorological indices values

K. Pantavou*, E. Chatzi & G. Theoharatos

Department of Environmental Physics and Meteorology, Faculty of Physics, University of Athens,
Athens, 157 84, Greece, kpantav@phys.uoa.gr

Abstract In July 2010, a field study on the biometeorological conditions and human thermal comfort
was carried out in Athens. The experiment was conducted during 6 different days in three different
sites, Syntagma Square, Ermou Street and Flisvo. The collected data included measurements of
meteorological parameters and subjective assessments of thermal sensation from morning to evening
for each site. A mobile meteorological station collected data of air temperature, relative humidity, wind
speed, total solar radiation, surface ground temperature and globe temperature while a group of 5
healthy and acclimatized subjects exposed to the environmental conditions completed every 30 minutes
a questionnaire about the thermal environment and their thermal sensation at the moment of
measurement. Two biometeorological indices, Thermal Sensation (TS) and Heat Load (HL), were
calculated in order to compare the indices values with the actual thermal vote of the 5 subjects. The
analysis showed that TS underestimates the thermal sensation of the 5 subjects when their thermal vote
is ‘hot” or ‘very hot’ while TS overestimates the thermal sensation of the subjects when their thermal
vote is ‘neutral’. The index HL overestimates the thermal sensation of the subjects.

Keywords actual sensation vote, thermal sensation, heat load

YOYKPLoT TG TPAYROTIKG OEpK|S YN POV KOl TOV TIHOV
OV TPOKVATOVV 00 0V0 PLOKMPATIKOVG OEIKTESG

K. Havtapov*, E. Xatin & I'. Ocoyapdatog

Hovemoriuio AOyvav, Tunua Dvoikng, Touéas Dvaiknc Iepifaliovioc ko Metewpoloyiog, AGiva,
157 84, EAAdoa, kpantav@phys.uoa.gr

Tepiinyn Tov IovAio tov 2010, otnv Teproyn g ABNvoC, TpaypoTomomdnKay enToOTIEC LETPHOELG
Yo TV HEAETN TOV BOKAPOTIKOV cLVONK®OV TG TTeptoyng kat Tnv Bepuikn aicOnon tov avOpodmivov
opyavicpov. Ot petpioelg Tpaypatonombnkay oe tpia dSlpopeTikd onpeio tng Teptoyng s Abnvag,
oV mhateio Zuvtdyporog, v 086 Eppov kot v mapaiio tov Groicfov, dupknoav 6 nuépeg kot
TEPLEAAUPAVOY HETPNOELG LETEMPOAOYIKDOV TOPOUETPOV KOl VITOKEUEVIKES EKTIUNOELS TOV Beppicon
nep1PdArovtog. Xpnoonomnke £vag popntdc HETEMPOAOYIKOS GTAOOG GTOV OTOI0 KOTAYPAPOVTOY
N Oeppokpacio TOv aépa, 1 OXETIKN VYPAGia, 1| TOXVTNTA TOV AVELOV, 1| OAMKN NALOKN oKTvoBoAia, N
Oeppokpacio Tov €5apovg Kot 1 Oepprokpocio YkpL GOAipOC, VG o OpLAde 5 0TOU®MY GLUTANPOVAY
KkG0e 30 Aemtd évo EPOTNUATOAOYIO GYETIKO HE TNV EKTIUNGN TOL Beppikov mePPAALOVTOG Kol TV
Oeppikn tovg aicOnon v oty e HETPNoNG. AT TIG LETEMPOAOYIKES TOPAUETPOVS VITOAOYIGTIKOY
2 Prokhpotikoi deikteg — o deiktng Ogppikng Aicbnong (Thermal Sensation-TS) kot o deiktng
O¢gppkov Doptiov (Heat Load-HL) — dote o1 Typég toug vor suykptBovv e v Tpoypotikny Oepikn
aicOnon g opddog TV 5 atOp®V. ATO TV ovdALeT TV dedOUEVEVY TPOKDTTEL OTL 0 TS vIoEKT
v Bepuikn aicnon tov 5 atdpmv étav arcbdavovray (ot 1 moAl (€otn evd vepekTind T Beppiky
aicbnon tov atopmv O6tav oisbdvoviov ovdétepa. Avtifeta o HL vmepektipd ™ Oeppixn tovg
aicOnon yo 6An v KAlpoko g yneov Beppiknig aictnong.

AgEerg Krerdra Oeppkn ymoog, deiktng Bepuikng aicbnong, deiktng Oeppikod poptiov
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A comparison of a hydrological and an energy balance
model for estimating evapotranspiration of chickpeas at
Paphos (SW Cyprus) agricultural area.

G. Papadavid (1), D. Hadjimitsis (2), S. Michaelides (3), L. Toulios (4) & A. Agapiou (2)*

(1) The Agricultural Research Institute (ARI), Nicosia, Cyprus

(2) *Cyprus University of Technology, Lemesos, Cyprus, athos.agapiou@cut.ac.cy
(3) Cyprus Meteorological Service, Nicosia, Cyprus

(4) National Agricultural Research Foundation (NAGREF), Larissa, Greece

Abstract The objective of this paper is to describe a methodological tool in order to improve the
performance of irrigation demand based on the integration of remote sensing techniques and simulation
modelling of irrigation water in Cyprus. For this purpose two different models were examined for
specific annual crops (chickpeas) cultivated in the agricultural area of Mandria, (SW Cyprus). The first
one is a dynamic water budget model that supports multi-criteria optimization of water allocation and
use. Estimating evapotranspiration involves irrigation demand estimation models which are based on
predicted or observed meteorological data, crops and cropping patterns and individual crop
physiological water demand. The second model, is a fully based satellite image technique (SEBAL).
SEBAL is a direct method to estimate evapotranspiration without a priori knowledge on soil, crop, and
management conditions. Although evapotranspiration is very difficult to be calculated since it is not a
straightforward procedure the comparison of the results between the two different methods indicates
similar results. The results had no any statistical significance difference.

Keywords evapotranspiration, SEBAL, irrigation demand, energy and hydrological balance models

2OYKPLGT] VOPOAOYLKOD KUl EVEPYELEKOD L60LVYIOV HOVTEAOD
Y0 TNV EKTIPNON TS EEQTUIG00LUTVONS GE KOAMEPYELES
pePrOrav og aypotikn eproyn s Hagov (NA Kvmpog)

I'. Moradafido (1), A. Xatinurong (2), X. Myaniiong (3), A. Toviog (4) & A. Ayamiov
2)*

(1) Ivotirodro I'ewpyixawv Epsovarv Kompoo

(2) *Teyvoloyiko Iavemotiuo Korpoo, Agueaog, Kompog, athos.agapiou@cut.ac.cy

(3)Merewpoloyiky Yanpeoio Konpoo, Acvkwaia, Konpog

(4)EOviro Topvua Aypotikng Epevvag, Adpioa, EAdda

Ilepilinyn O oxomds g mapovoag epyociog elvar va meprypayer éva pebodoroyikd miaicto,
mpokeévoL va. Bedtimbel n dayeipion g apdevdpevng {Nmong pe Pdon v eVeOUATOON TEYVIKOV
TNAEMOKOTNONG Kol povtedomoinon vepod dpdevong otnv Kompo. I 10 okomd avtd 600 poviéra
egetdotnkav og etnoleg kaAMépyeies (pefibia) ta omolo kaAAEpYODVTOL OTN YEMPYIKY EKTAOT TOV
Mavépiov (NA Korpog). To mpmto, givan éva duvapkd poviédo vdotikod ioolvyiov, mov Pacileton o
TOAD-KPLITNPLOKT] PEATIGTOTOINGT TG KATAVOUNG KoL TG ¥pNong Tov vepov. I'a tov vmoroyopd g
eoTioodamvong, o povtého meplopPavel poviéda ektipmong g apdevdpevng {inong to omoia
ompilovtal 6 TPOYVOOT 1 TOPOTNPNON LETEMPOLOYIKOV SEGOUEV@V, TOVG TUTOVG TV KUAALEPYELDV
Kol TV @uotoloyikn {Ntnon vepod yia kabe koAlépyeia. To devtepo poviého otnpilete mANPWS 6€
TeyviKég mve oe dopveopikég ewkovec (SEBAL). To SEBAL sivar o dpeon pébodog yo v
ektipnon g £aTe0d0mVonG, X®PIG Vo AmaLTETOL 1| €K TOV TPOTEPOV YVAOT Yo TOV TOTO TOV
€04povc N v KoAMépyewa. Av kot 1 e€atpicodiamvon givat ToAd dSVGKOAO VoL VTOAOYIGTEL dEGOULEVOD
ot givar ouvOeT dadikaciao, 1 cOHYKPLOT TOV ATOTEAESUATOV PETAED TV D0 S0POPETIKOV HEBOdWV
delyvel mapopoto amotedécpata. Ta anoteAéopata Tov €0V TPOKLYEL dev elyoV KO OTATIOTIKY
Swapopd.

AgEerg Krewdra s€atpicodiomvon, SEBAL, apdevopevn {Rnon, vdporoyikd - evepyelakod 16olvyto
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High resolution gridded meteorological data across the
Mediterranean basin

A. Papadopoulos (1)*, P. Katsafados (2) & 1. Pytharoulis (3)

(1) *Institute of Inland Waters, Hellenic Centre for Marine Research, Anavyssos Attikis, 19013, Greece,
tpapa@hcmr.gr

(2) Department of Geography, Harokopion University of Athens, Athens, Greece

(3) Department of Meteorology and Climatology, School of Geology, Aristotle University of
Thessaloniki, Thessaloniki, Greece

Abstract The knowledge on the climatology and the statistics of extreme events is of central interest
for a broad range of practical applications. To obtain such information long-term and homogeneous
meteorological databases are needed. However, such time series of direct observations are not always
available for sufficient long period. For regions that do not have adequate historical observations or
measurements are not available or lack homogeneity, the application of advanced atmospheric
numerical models is often an alternative solution. In this study a sophisticated downscaling procedure
that was applied to reproduce high resolution historical records of the atmospheric conditions across the
Mediterranean region is presented. This was accomplished by the dynamical downscaling of the ERA-
40 reanalyses with the aid of the atmospheric model of the POSEIDON weather forecasting system.
The full three dimensional atmospheric fields with 6 hours of temporal resolution and the surface
meteorological parameters at hourly intervals were produced for a 10-year period (1995-2004). The
meteorological variables are readily available at 10 km resolution and may constitute the atmospheric
forcing to drive wave, ocean hydrodynamic and hydrological models, as well as the baseline data for
environmental impact assessment studies.

Keywords Mediterranean region, POSEIDON system, dynamic downscaling, atmospheric forcing

Yynig avaivong TAEYHOTIKA NETEMPOLOYLKA OEOOUEVA. VIO
v weproyn s Meooyeiov

A. Tlaradomoviog (1)*, II. Katoapadog (2) & 1. Mvbapoving (3)

(1) *lveuitotro Eowtepikwv Yodrwv, ElMnviké Kévipo Ooldooiwv Epevvav, Avifvocos Atnikig,
19013, EJXddo, tpapa@hcmr.gr

(2) Tunua l'ewypopiag, Xapokoreio Havemotiuio AGnvov, EXAddo

(3) Touéag Merewpoloyios kor Kloroloyiog, Tunuo ['ewloyiag, Apiorotédeio Iovemoriuio
Ocaoolovikng, ElAddo

Mepiinyn H yvoon g KMpatoAoylog Kot TV GTATICTIKOV YOUPUKTNPICTIKMV TOV 0KPOIOV KUPKOV
QOWVOUEVOV TALPOVGLALEL LEYOAO EVOLOPEPOV YO EVOL EVPV PAGLO TPAKTIKMV Pappoy®mv. [Tpokeipévon
va amokTnBovv ot TAnpoeopieg avtég etval amapaitmro va avarvbodv peydies kot opotoyeveic faoelg
LETEOPOAOYIKOV dedOUEVOV. ZUVROMG OUMG Ol YPOVOGEIPEG TMV AUECHOV TOPUTNPNGEDV OV givar
navtote dabéoipeg o emapkég ypovikd dudotnua. Omdte Yo mEPLOYEG TOL dEV VIAPYOLY EMAPKELG
LOTOPIKEG TAPATIPNGELS 1] AVTEG GTEPOVVTOL OLOLOYEVELLG 1] EAV OEV VITAPYOLV, 1| EPUPLOYT GVYYPOVEOV
OTUOGQALPIKMV opOUNTIK®V HOVTEA®V €ivol cuvNOmG po evaAlakTikn AdoT. ZTnv Tapodoa epyacio
napovctdletat pa moAdmiokn dadikacio duvapkod vrofiacuod kAipokog (dynamical downscaling)
OV EPAPUOCTNKE YOl TNV OVOTOPUY®YY VYNANG AvAAVONG GTHOGPAUPIKOV GUVONK®OV Yo OAN TNV
neployn g Meooyeiov. H dwadikacio faciletar otov voPifacud kAipokog tov avoivcewv ERA-40
LLE TNV EQAPUOYY] TOV OTHOGPUPIKOD LOVIEAOV TOV GLUGTHLATOG TPOYVMSTG kapov tov [TOZEIAQNA.
"Eto1, media avdtepng atpnoc@aipag ovd 6 dpeg Kot EMPAVEIONKE Tedio LETEMPOAOYIKOV HETARANTOV
oe opuwio dwotiuata mopnydnoav yoo o mepiodo 10 etmdv (1995-2004). Ov petemporoyikés
petofAntég etvon dpeca drbécipes pe xopikn ovdivon 10 yAl kot Hropovv va xpnoiomomfovv og
dedopéva €16000V Gg HOVTEAN KLMATIOROD, Boddcoiog vdpoduvaptkng, vopoAoyiag Kobdg kol va
amoTteEAECOVV Paoikd dedopéEVa Yo LEAETEG TEPIBOALOVTIKDY EMTTOCEMV.

Aégerg Kherdra Meooyetog, cvotnua [IOZEIAQN, dvvapikn dtadikacio vroPifacpov kiipakog
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Air quality during heat waves

D.K. Papanastasiou (1)* & D. Melas (2)

(1)*Laboratory of Agricultural Engineering & Environment, Institute of Technology & Management of
Agricultural Ecosystems, Centre for Research & Technology — Thessaly, Technology Park of Thessaly
I Industrial Area, Volos, 38500, Greece, dkpapan@cereteth.gr, dkpapan@auth.gr

(2) Laboratory of Atmospheric Physics, School of Physics, Aristotle University of Thessaloniki,

Thessaloniki, Greece

Abstract The objective of this paper is to assess the air quality in three Greek cities during heat waves.
Meteorological and air pollution data observed from May to September during the last two decades in
Athens and during the last decade in Thessaloniki and Volos are analyzed. The identification of the
heat waves is based on two temperature criteria that are applied to the data recorded at the center of the
cities: the daily maximum temperature value is at least 37°C and the daily average temperature value is
at least 31°C. The concentrations of pollutants that were observed during the heat wave days are
compared to those observed during the non heat wave days in order to quantify the heat wave impact.
Air quality is assessed taking into account the European Union’s regulations in force, as well as by the
means of air quality indices. Furthermore, the impact of sea breeze development on pollution levels
during heat wave days is also examined.

Keywords heat wave, air quality, temperature, air pollution, sea breeze

IHowtnTo TS ATHOGPUIPAS KOTA TT) OLAPKELN ETELGOOLOV
KOVGMVA

AK. Ilantavacstaciov (1)* & A. Merag (2)

(1) *Epyactipio I'ewpyikns Myyavikns & Iepifalioviog, Ivotitovto Teyvoloyios & Awoyeipiong Aypo-
owkoovatnuarwyv, Kévipo Epevvog Teyvoloyias & Avamrvéng Ocooalios, Teyvoloywxo Idpko
Ocooaliag, 1" Bioynyovixn Ilepioys, Botog, 38500, EALada, dkpapan@cereteth.gr, dkpapan@auth.gr
(2) Epyaoctipio Dvaiknc e Aruoopaipog, Tunua Dvoikng, Apiototédero avemotiuio Oeaoalovikng,
Ocacoltovikn, EMdoa

Mepidnyn H mopovoa epyacio £el g 6TdHY0 TNV AMOTIUNON TG TOLOTNTAG TNG ATULOGPULPOS OE TPELG
EMmvikég molelg koatd 1t Oldpkelo. enelcodiov kovowva. o 10 okomd ovtd  ovaAvoviol
UETEDPOAOYLKE dedOUEVA KOl EGOUEVO OTHOCPALPIKNG pOTAVGENG TTOL GLAAEXONKAV amd T0 Mo g
Kow 10 ZemtépPplo Tic 600 TeAevtaieg dekaetieg otnv ABMva Kou TNV TeEAEvToin dEKOETI OE
®gocarovikn kot Boho. O mpocdiopiopds tov eneicodiov kavcmva Paciletor oe 600 kprripla ta
omoia epappolovtol oTig TIpEG TG BepUoKpaciag Tov mapaTPONKaV GTO KEVIPO TOV TOAEW®V: 1
nuepfiow péylotn T g Beppokpaciog va givar tovAdyotov 37°C kou 1 NUEPHOLO HEGT TIUR TNG
Beppokpaciog va givor Tovkdyiotov 31 °C. Ot GLYKEVIPOGELG TV PUTTMV TOV KATAYPAPNKAY KOTE TN
SLpKED TOV NUEPDV HE KODOOVO GLYKPIVOVTOL PE OVTEG TOV KOTOYPAPNKOY KOTA TN SIEpKER TV
NUePOV Ywpig kavcwvo Yo vo Tocotikomombel mn emidpacn tov kodowva. H mowdtnta 1Tng
atpdoeapag amotipdtor Aappdvoviag voyn Tovg Wwydovteg Kovoviepovs g Evponaikig Evaong,
KaOMG Kot [e T ¥PNoN SEKTOV TotdTNTS TG atudcpapas. Emmpoctéitmg, sEetaleton n enidpaon g
avantuéng Borldociog avpag oTo eTimedo POTAVONG KATA TN SLAPKELD TOV NUEPDOV UE KODCOVCL.

AéEerg Khedrd kavcmvog, motdtnrog atudéoeaipas, Beppokpacia, aépla pomavon, Oaidooio avpa
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Optical properties of aerosols over Athens, Greece, and their
relation with chemical composition

D. Paraskevopoulou (1), E. Gerasopoulos (1), E. Liakakou (1), M. Gratsea (1), P.
Zarmpas (2), C. Theodosi (2) & N. Mihalopoulos (2)*

(1) Institute for Environmental Research and Sustainable Development, National Observatory of
Athens, I. Metaxa and Vas. Pavlou, 15236, P. Penteli, Athens, Greece

(2) *Environmental and Analytical Chemical Division, Department of Chemistry, University of Crete,
P.O. Box 2208, 71003 Heraklion, Greece, mihalo@chemistry.uoc.gr

Abstract Optical properties of aerosols namely scattering and absorption have been recorded on a
routine basis during the last four years (2008-2011) at the Aerosol Monitoring Station of the National
Observatory of Athens at Penteli’s premises, Athens, Greece. In parallel, monitoring of PM, 5, PM, 5.1,
and PM,, fractions of particulate matter was performed, using air samplers for sampling of aerosols on
quartz filters. Samples were analysed for complete chemical characterization of aerosols by means of
ionic chromatography and the thermal—optical transmission method for EC/OC. The objective of this
work is to investigate aerosol optical properties in conjunction with their chemical composition. Back
trajectory analyses will be deployed for clustering aerosol chemical composition due to its
origins/sources and a thorough study of subsequent aerosol optical properties variability will be
conducted. Special emphasis will be placed on dust events due to the particular absorbing properties of
dust and the sensitive climatic role for the area under study.

Keywords acrosols, scattering, absorption, dust, chemical composition

OTTTIKES 1OLOTNTES TOV UEPOLVUATOV GTNV TEPLOYT TNG
AN vac Kol 6VGYETION TOVS ME TN Y ULKY] GVOTOON

A. TTapaockevomoviov (1), E. 'epacomovrog (1), E. Awukdxov (1), M. I'patcéa (1), 1
Zappnég (2), X. @0d601m (2) & N. Myyarémovrog (2)*

(1) Ivotirovro Iepifalroviikav Epevvav kor Bidoyng Avarroéng, EOviko Aotepooromeio AOnvav, 1.
Meracéa kot Bao. ITodlov, 15236, I1. Ieviéln, AOnva, EAAdda

(2) *Touéag Iepiforiovuirne ko1 Avotvtiric Xnueiog, Tunuo Xnuetog, Havemoriuio Kpnng, T.6.
2208, 71003, Hpaxhero, EALdda, mihalo@chemistry.uoc.gr

Mepiiqyn T ™y mepiodo (2008-2011) mpaypotomomdnke €VIATIKY KOTAYPOQT TOV OTTIKOV
WO0TTOV TV 0gpoivpdtov (okédacn kot anoppdenon) oto Ztabud Kataypapng Aepoivpdtov Tov
EBviko0 Actepookoneiov ABnvav, otig eykataotdoelg Tov Ivotitovtov oty I1. [evtédn. opdAinia
é\afPe ydpo Taparorovbnon tov Khacpudtov PM, s, PM; 5.0, and PM o tov aiwpodpevov copatidiov,
LLE TN XPNOT SELYUATOANTTAOV 0EPA Y10 T GLAAOYT TV AEPOAVUATOV AV og eidtpa yoralio (Quartz).
Ta deiypoto avoldbnkov pEG® 10VIKNAG ypopatoypapiog kot tng pebddov g OepUIKNG-OTTIKNG
UETASOGNG, YIOL TOV TANPY YNUKO YOPOUKINPICUO TOV OEPOAVUAT®V. LKOTOG TG epyaciag givar va
StepevvnBolv o1 onTIKEG 110TNTEG TV AEPOAVUATOV KOL VO YIVEL pol TPAOTN depedvnon g oxEong
TOVG UE TN YNMUIKA cvoToon Tov copatdiov. Emmiéov, Ba mpaypoatorombel avilvon Kot cueTadeg
UE xpHoN OTGHOTPOYIDV Yo TNV TOVTOTOIMNGT TG TPOEAEVONG TV agpoALUdTOVY Kot Ba SievepynOei
AETTOUEPNG JlEPEVLVIION TNG AVTIOTOWYNG UETOPANTOTNTAS TOV ONTIKAOV SI0THTOV TOV 0EPOAVUATMV.
Idwaitepn éppacn Ba 600el oe emelcdd0 GKOVNG, AOY® TNG YOPOKTNPLOTIKNG OTOPPOPNTIKOTITAS TNG
GKOVNG KOl TOV £0aicONTOV KAOTIKOD POAOV TNG 0TV VIO UEAETT TEPLOYN.

AgEerg Kherdrd aeporvpato, okESao, amoppoOPNoT|, KOV, Y1IIKT GVCTOCN
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Atmospheric circulation role on air pollutants (PM;,, NOx,
05): Two different approaches

St. Pateraki (1,2)*, D.N. Asimakopoulos (2), H.A. Flocas (2), Th. Maggos (1) & Ch.
Vasilakos (1)

(1) *Environmental Research Laboratory/INT-RP, National Centre for Scientific Research
“DEMOKRITOS”, 15310, Aghia Paraskevi Attikis, 60228 Athens, Greece, stella@jipta.demokritos.gr
(2) Department of Environmental Physics and Meteorology, Faculty of Physics, University of Athens,
University, Campus, building PHYS-5, 157 84, Athens, Greece

Abstract Hourly PM,y, NOx and O; samples were collected simultaneously, at a rural and suburban
but surprisingly rapid developing area, the Mesogia Plain. The measurements took place both winter
(10) and summer (10) days, at five different sites of the area, during the period of 2008. The influence
of the synoptic and mesoscale circulation on the configuration of the obtained air pollution patterns, is
the motivation of the specific work. Two different approaches were followed. With the 1** approach,
the experimental days were differentiated according to the prevailed pressure systems on the surface
charts, resulting into the verification of three different type of days. Then, with the aid of hourly wind
data, five different mesoscale patterns were revealed. Following the 2™ approach, day by day synoptic
conditions were classified at the isobaric level of 850hPa as it is thought to be representative of the
lower troposphere, independently of any topographic affects. The classification scheme resulted in
eight synoptic categories. The data analysis verified the key role of the meteorological conditions.
However, the difference on the character of the air pollutants as well as the complicity of the aerosols
sources proved to be determinant for the absence of significant associations between them.

Keywords Atmospheric circulation, PM,o, NOx, O3, Mesogia Plain

Atpooc@arpikn) Kvkiogopia kar aéprot pomor (PM;y, NOXx,
03): AVo O10.POPETIKES TPOGEYYIGELS

21. Matepaxn (1,2)*, A.N. Aonpaxkomovirog (2), E.A. ®roka (2), O@. Mdayyos (1) & Xp.
Baouhaxog (1)

(1)*Epyaoctipio  Ilepiforlovukcv  Epsovav/IlITA, E6viké  Kévipo  @voikodv — Emotnuidv
“AHMOKPITOX”, 15310, Ayio. [lopaokevn Atuixng, 60228, AOnpva, EAdoa, stella@ipta.demokritos.gr
(2) Touéas Dvaiknc Ilepifaliovios ko Metewpoloyias, Tunua Dvaikng, EOviko ko Kamodiotpioxo
Hovemortnuio AOnvav, Havemornuiodroly, Kripio Pvaixig-5, T.K. 157 84, ABnva, ElLddo.

Hepitnyn Qpuaia deiypoto PMyy, NOx xor O; cvAléybnkav tovtdypove, o€ pio aypoTikd
TPOUCTIOKT OAAG EEUPETIKG YPYOPO OVATTUGGOUEVN TEPLOYN, ta Meooyeia. Xewuepwég (10) won
KkaAokopwvég (10) nuépeg tov £tovg 2008, coumepAEONKAV TNV TEPOUATIKY KOUTAVIO, GE TEVIE
SlpopeTikd onpeio g gupvTepng meployne. H depedvnon g enidpaong Tng GUVOTTIKNAG Kot HEoNG
KApokog Kukhopopio ot Spdpe®on TG TodTNTOG TOV aépa, €ival To KIVIITPO TNG GUYKEKPIUEVNG
peAETNC. Avo Srapopetikég Tpoceyyicelg okolovOnOnkav. Mg v 1" mpocéyylon, ol TEPUPATIKEG
Nuépeg dapopomombnkay ovaAoyo HE TO EXKPOTOVVTO GLGTNUATO THECNS GTOVS XAPTEG EMUPAVEING,
0dMNYDVTAG GTNV OVAYVAPLOT TPV SIUPOPETIKDV TOTT®V Nuepdv. 'Emetta, pe ™ Pondewa tov oproiov
dedopévav avépov, TEvte dlopopetikol THTOL uéong KAipokag avoyvopiotnkayv. Akolovbdvtog tn 2"
TPOGEYYION, Ol GUVOTTIKES GLVOTKeS avh Nuépa tagvopndnkav oto 1oofapikd eminedo tov 850hPa
KaBdg Oempeitol AVIITPOCHOTEVTIKO NG YOUNANG TPOMOSEOIpAS, aveEdptnta omd Tnv Omow
TOnOYpaplkn emidpoaon. To GUYKEKPIUEVO GYNUO KOTYOPLOTOINGNG 00NYNOE G OKT(M OS0POPETIKEG
cvvortikég Katnyopies. H avdivon dedopévov emPefaince tov KaBoplotikd poro TG LETE®POLOYINGS.
TMoporia avtd, 1 SPOPA GTO YUPUKTAPA TMV 0PIV POUTOV  KAODG Kol 1 TOALTAOKOTNTO KOl
TOIKIAOLLOPPIO. TOV TNYDV TOV OEPOAVUATOV  OTOTEAECHV TNV OLTIOL YO TNV OIOVGIO ONUAVIIKOV
GUOYETICEMV LETAED QVTMV.

AéEerg Krewdra Atpocspapikny Kvkhogopia, PMjy, NOx, O;, Meodyeia
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Annual variation of benzene concentrations over western
Athens area during the year 2009

M. Petrakis (1), B. Psiloglou (1)*, A. Paliatsos (2), L. Drivas (3) & G. Zotos (3)

(1) *Institute for Environmental Research & Sustainable Development, National Observatory of Athens,
P. Penteli, GR-15236, Athens, Greece, bill@meteo.noa.gr

(2)General Department of Mathematics, Technological Educational Institute of Piraeus, Athens,
Greece

(3) Electronic Computer Systems Engineering Department, Technological and Education Institute of
Piraeus, Athens, Greece

Abstract The Institute for Environmental Research and Sustainable Development of the National
Observatory of Athens in collaboration with the Technological Institute of Piracus (TEIP) has installed
a Differential Optical Absorption Spectroscopy (DOAS) system at the TEIP campus in order to study
the atmospheric pollution impacts, aiming at the representation of the air pollution levels in a
particularly polluted urban area. This system operates on a continuous basis for the first time in the
Greater Athens Area (GAA) measuring the concentration of the main pollutants (O3, NO,, SO,) as well
as BTX (Benzene, Toluene, Xylene). According to EUROAIRNET classification, this station is
considered as “traffic”. The objective of this study is to analyse the data for benzene concentration in
the atmosphere, measured by the DOAS system during the year 2009 in relation to the prevailing
meteorological conditions.

Keywords DOAS, benzene, air quality, air pollution, Athens

Etiouo 61okdpaven Tmv cuykevip@cemy Tov fevioiiov ot
ovTikn Teproy) ™S Avoc katd to £tog 2009

M. eTpaxng (1), B. Yvroyrov (1)*, A. Ilomatoog (2), I'. Apipag (3) & A. ZoOTog (3)

(1) *Ivanitotro Epeovav Ilepifirlovioc & Biwoyuns Avimtolng, EOviké Aotspookomeio AOnvav, I1.
Heviédn, TK. 15236, AOjva, EAAdda, bill@meteo.noa.gr

(2)Ieviko Tunuo Mobnuotikaov, Teyvoloyixo kou Exmaidevtio Topouo Ieipoua, AOnva, ElAddo

(3) Tunuo. Hiextpovikav Ymoloyiotikawv Zvotnudtawv, Teyvoloyikd kor Exmordevtiko Iopouo Ieipoid,
Abnva, EAada

Mepitnyn o Vv PEAET TOV EMATOCEOV OO TV ATLOCPALPIKT pOTaven, o Ivetitovto Epsuvav
[Mep1pdArovtog kar Bivoyng Avantuéng tov E6vikod Actepockoneiov ABnvdv og cuvepyacio pe 0
TEI Ilepoid, eykoatéomoe ovommuo pétpnong Awgopikng Omtikng Pacpatikng Amoppdenong
(DOAS) o11¢ eykatactioelg tov TEI IMepaid pe 6tdyo v 0motvnmon Tov exmédny pOTavons Ge o
Wwitepa emPapopévn aotiky mepoyn. To cdoTUa aVTO, HOVASIKO GTNV €UPVTEPT] TEPLOYN TOV
ABnvov, kataypapet o ocvveyny Pdon tovg kvpovg pumaviég (Os;, NO,, SO,) kobdg ot
vdpoyovabpakeg BTX, (Bev(oio, TohovoAo kot EvAOA0). Zopeova pe v EUROAIRNET o
otafuoc yapoaktnpiletor cov otabpog «kvklogopiogy. ZKOmOg TG mopovoas epyaciag sivor m
avaivon tov dedopévev tov cuotiuatog DOAS ywo v cvykévipoon Pevioliov oty atudseaipa
Kkatd ) Sidpketa Tov £tovg 2009 o GYEON LE TIG EMKPATOVGEG UETEMPOAOYIKES GUVONKEG.

AgEerg Krerdra DOAS, BevioAio, TOOTNTO OATHOGHAPIKOD AEPQ, ATUOCPALPIKT pOTavoT], AOMva
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The effects of climate change in agriculture in the region of
Crete

A. Petsa *, E. Kostopoulou, A. Kizos & E. Symeonakis

University —of the Aegean, Department of Geography, Mytilene 81100, Greece,
geo06129@geo.aegean.gr

Abstract The main purpose of the current study is to investigate the consequences of climate change in
agriculture in the island of Crete. Based on a present (1961-2000) and a future (2061-2100) period,
climate variables (rainfall and temperature data), are analysed, as derived from three meteorological
stations in Crete, to study the present and the future climate of the region. In order to investigate
impacts in agriculture, three basic Cretan crops were chosen: olives, vines and citrus trees. The use of
Geographical Informative Systems (G.1.S.) was an important part of the study, as it assists us with the
visualisation of the results over the study region. In addition, potential change in temperature extremes
is investigated. Warm days were detected based on the 90™ percentile of maximum temperature. It is
found that hot days are expected to increase by 5 to 7 days per decade in Heraklion and Chania, a fact
that will most possibly affect the agriculture.

Keywords Climate change, agriculture, Crete, extreme events

Megrétn EMATAOGEMV TNG KAPOTIKIG 0ALaYNS 6T1] YE@PYI
T Ty weproyn s Kping

A. IIétoa *, E. Kootomoviov, A. Kifog & H. Xvpewvaxng
Tunuo Fewypagiog, Hovemotiuio Aryaiov, Motidnvny 81100, EAdda, geo06129@geo.aegean.gr

Mepidnqyn H pedém emmtdocenv e KMUOTIKNAG aAloyng ot yeopyla v v mepoyn s Kpnng
Bociotke ot cLAAOYY kou emeEepyooio HETEMPOLOYIKOV SESOUEVOV amd TPELG PETE®POAOYIKOVS
otafpovg e Kpnmg. Me yvopova awtodg Toug otadpodc peketnnke 1o mapoviikd khipa pe faon
tecoapakovraetioo 1961- 2000, aAld xor To perldoviikd emdéyoviag tnv mepiodo 2061-2100,
ypnoporoldvtag dedopéva Bpoydntwong kot Beppokpaciag. I'a ™ BEATIOTN TpOsEYYIoN TG LEAETNG
ToL Topén TNG Yempylog emAéyOnkav Tpelg Pacikég KoAMépyeteg Tng Kpntng, 1 eMd, o aumélt Kot to
€omePLO0EdN. ENUOVTIKO oTotyelo ™G HEAETNG AMOTELEGE M XPNON TOV ZVOTNUATOV [Eemypa@ikdv
IIAnpogopudv (G.L.S.) yio TNV ontikonoinon Tev amotehecpdtmv g meployng puerétng. Eniong, éywve
€Leyy0G Yo TNV TOAVOTNTO AAAXYDV GTNV TOPOVGIN TV AKPAiV OEPLOKPUCIOV KOTA TNV LEALOVTIKY
nepiodo perétng. O Ogpuéc muépec eviomiomnkov pe Pdaon 10 9° dekotnuoplo TG MEYIOTNG
Oeppokpaciog kot Bpébnke OTL KOTG TNV pEAAOVTIKY TEGGaENKOVTOETIO O pLOUOG peTaPOANG TOVG
avédvetar and 5 €wg 7 nuépeg ava dekaetio yioo Hpdrkieio ko Xavid, Yeyovog To 0moio avapéveTal va
EMNPEACEL TN YE®PYiaL.

AéEaic Kherona Khpotier odhayn, veopyio, Kpnm, axpaio gawvopeva
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A study of convergence and divergence of the wind field over
Europe and the Mediterranean

O. Pezoula* & A. Bartzokas

Laboratory of Meteorology, Department of Physics, University of loannina, loannina, 451 10 Greece,
opezoula@cc.uoi.gr

Abstract In this work, the convergence and divergence of the wind field over Europe, the
Mediterranean and North Africa is studied for the 60-year period 1950-2009. Monthly values (s™') are
utilized at 273 grid points, spaced by 2.5°x2.5°, at 10 atmospheric pressure levels from 1000hPa up to
100hPa. It is found that on a seasonal basis considerable differences appear among the various
European regions both near the surface of the Earth and in the upper atmosphere. During winter, near
the surface, high values of convergence appear in the cyclogenesis areas and along the tracks of
depressions. Specifically: in the Mediterranean, with maximum values in the Gulf of Genoa, the Black
Sea and from the North Sea up to the Baltic Sea. On the contrary, over the rest of the areas divergence
prevails. This situation is reversed above approximately 400hPa with positive values (divergence) over
the Mediterranean and the Seas of northern Europe and negative (convergence) over central Europe.
During summer, over the Seas, where air is cooler than over land, positive values are observed
(divergence). This difference is more intense over lower latitudes. Similarly to winter, in the upper
atmosphere, the convergence-divergence field becomes smoother changing signs at about 400hPa.

Keywords convergence, divergence, Europe, Mediterranean

MegréTn TNG GVYKALGTG KOl T1)G UTOKALGTG TOV TESLOV TOV
avépev Tave oo v Evporn ko tq Meooyero

0. Helovra* & A. MraptioKag

Epyoactipio Metewpoloyiog, Tunjuo @voikig, Hovemotijuio Iwavvivwv, lwdvvive, 451 10 ElAdg,
opezoula@cc.uoi.gr

Mepitnyn Meketdvrat ta tedio cOYKAMONG Kot AmOKAIONG TNG TOXVTNTAS TOV OVELOV GTNV TEPLOYN TNG
Evponng, tg Mecoyeiov kor tng Bopeiov Agpung yoo v 60-et mepiodo  1950-2009.
Xpnotpomootvron dedopsva pnviciov Tudv (s1) oe 273 onuesia mAéypotog 2,5°%2,5° og 10 eminedol
atpooeaipikng mieong omd to 1000hPa ®g to 100hPa. Awmctodveror Ot o emoyikn Pdon
eppaviCovtat GNUOVTIKEG SPOPES HETAED TV dapOp®V TEPLOY®V TG Evpdrng 1660 oty emeaveln
0G0 KOl 6TV avatepn atpoceapo. Katd to xeludvo, Kovid oty emeavelo Tov e64povs, VYNAEG
TIHEG GUYKAIONG TOPATNPOVVIOL OTIS TEPLOYEG KLKAOYEVESTG KOl KOTO PNKOG TV TPOXLDV TV
VPEGEMV. ZUYKEKPIUEVA, 6T MEGOYELD, e HEYIOTEG TILEG OTNV TTEPLOYN TOL KOATOoL Tng I'évoPag, ™
Mavpn 0dhacoa ko omd ™ Bopeia Odhacca og ™ Baktikn. Avtifétmg, otig vmoOAoITEg TEPLOYEG,
emkpatel omokhon. H ewova avt aviietpépetal and ta 400hPa mepimov kot ndve, pe Oetikég Tuég
(amdKhon) mhve amd T Meodyeo kou T BdAacoeg g Bopeiov Evpdnng kot apvnrikéc (cvykAion)
mave and v kevipikn Evpann. Katd to kolokaipt, méve and tig 6Grlacces, 6mov o aépag eivor mo
Yoypog arm’ 4tL Tave amd v Enpad, Tapotnpodvral OeTikéc TIHEG (amdKAGoN) HE TO POVOUEVO VO, Eival
o évtovo ota voto TAdT. Onmg kot 1o yelmva, aveBaivovtag oty atnocpatpa, to nedio yiverol
0 OUOAD Kot TO TPOSMUO aAAGLEL v amd ta 400hPa mepimov.

AéEerg Krerdra ovykiion, andrxhon, Evponn, Mesdyeiog
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Climatology of upper air temperature in the Eastern
Mediterranean region

C.M. Philandras (1)*, P.T. Nastos (2), J. Kapsomenakis (1) & C.C. Repapis (1)

(1)*Research Centre for Atmospheric Physics and Climatology, Academy of Athens, Omirou 24, GR-
10672, Athens, Greece, phatmcli@otenet.gr

(2)Laboratory of Climatology and Atmospheric Environment, Faculty of Geology and Geoenvironment,
University of Athens, Panepistimiopolis, GR-15784, Athens, Greece

Abstract The goal of this study is to contribute in the climatology of upper air temperature in the
Eastern Mediterranean region, during the period 1965-2010. For this purpose, both station and
NCEP/NCAR reanalysis gridded datasets of upper air temperature were used. More specifically, air
temperature for seven barometric pressure levels at 850 hPa, 700 hPa, 500 hPa, 300 hPa, 200 hPa, 150
hPa and 100 hPa, from 10 radiosonde meteorological stations within the examined region, were
analyzed for trends and variability in annual and seasonal basis. Moreover, NCEP/NCAR reanalysis
gridded air temperature data for respective barometric pressure levels were analyzed and compared to
the radiosonde stations’ time series. The impact of atmospheric circulation, by means of correlation
between upper air temperature at different barometric pressure levels and specific climatic indices such
as Mediterranean Oscillation Index (MOI), North Sea Caspian Pattern Index (NCPI) and North Atlantic
Oscillation Index (NAOI), is also quantified.

Keywords upper air temperature, trends, MOI, NCPI, NAOI, Eastern Mediterranean

Khpotoroyio Tng Oeppokpaciog aépa oty aveTEPN
OTROCPULPU, OTNV TEPLOYN TNS AvaTolKkng Meooyegiov

K.M. ®uavopag (1)*, I1.O. Néaotog (2), I. Kayopevakng (1) & X.K. Peramig (1)

(1) *Kévtpov Epeovav klyoaroroyios kar Dvoikic e Atudopoipag, Axadnuio AOnvav, Ourpov 24,
GR-10672, AOiva, phatmcli@otenet.gr

(2)Epyaotipio  Klparoloyiog  kor  Atuoopaipikod  Iepifdrloviog,  Tujuo  Tewloyiog kot
Tewmepifalioviog, EOviko ko Kamodiopioxo Iovemotijuio AOnvav, Hoavemotyuionoly, T.K GR-
15784, AGiva

Mepitnyn O 616)0G awtig TG HeAéTng eivar va cuuPdietl oty KhMpatoAoyia tng Oeppokpaciog Tov
€Pa OTNV OVATEPT] OTHOCPOLPO, CTNV TEPLOYT TS Avatolkng Mecoyeiov, katd v mepiodo 1965-
2010. T 10 oxomd avtd, ypnopomombnkay 1060 to dedopéva Beppokpacios aépa omd oTadUovG
avatepns atpocpapas kot amd aviictoyyo NCEP/NCAR mieypaticd dedopéva. o ovykekpiuéva, 1
Oeppokpacio tov aépa ce entd emineda Papopetpikng mieong 6nmg, 850 hPa, 700 hPa, 500 hPa, 300
hPa, 200 hPa, 150 hPa kou 100 hPa, and 10 petew@poroyikods 6Tabpong avaTepns ATHOGPALPIS EVTOG
g e€etalopevng meployng e€etdotnke Kot avolvinke yio Tooelg Kot HETAPANTOTNTA GE ETHCLNL KoL
emoywkn Paon. EmmAiéov, NCEP/NCAR mheypatikd Sedopévo Oeppoxpocioc tov aépo yuo to
avtiototyo eninedo PapopeTpikng wieong avolvdnKay Kot cuykpibnKov pe TIC avTIoTOLES XPOVOGELPES
TOV HETEMPOAOYIKOV GTAOU®V TNG OvVATEPNG ATUOGPALPAC. TELOG, Ol EXMTMGELS TG ATULOCPALPIKNG
KukAoQopiag oty Beprokpacion aépa TG avaOTEPNS ATUOCPALPOS EKTILAVTOL LEGH TNG CLCYETIONG
petah g Beppokpaciog aépa e SopopeTikd eminedo PopOUETPIKNG TIEONS KoL EWOIKOV KALOTIKMV
dewtmv, 6mmg o deiktng Mediterranean Oscillation (MOI), o deiktng North Sea Caspian Pattern Index
(NCPI) ko o deitng North Atlantic Oscillation Index (NAOI).

Aéterg Khedra Oeppokpacio aépa avatepng atpdceaipas, téosig, MOI, NCPI, NAOI, Avatolikn
Meaodyetog
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Properties of aged aerosols in the Eastern Mediterranean

M. Pikridas (1)*, L. Hildebrandt (3), E. Kostenidou (1), G.J. Engelhart (2), B.H. Lee (2),
N. Mihalopoulos (1,3) & S.N. Pandis (1,2)

(1) *Institute of Chemical Engineering and High Temperature Chemical Processes, Patra, 26504,
Greece, mpikridas@chemeng.upatras.gr

(2) Center for Atmospheric Particle Studies, Carnegie Mellon University, Pittsburgh, PA, USA

(3) Environmental Chemical Processes Laboratory (ECPL), University of Crete, Heraklion, Greece

Abstract Finokalia is a remote coastal station located, in the southeast of the Mediterranean Sea on the
island of Crete, Greece. The site lacks local sources as there is no notable human activity at a range of
approximately 15 km. The particulate matter (PM) that reaches the site is heavily influenced by the
surrounding source regions and the organic content highly oxidized. Three month-long campaigns
(FAME-08, -09, -11) have been conducted in order to assess the PM properties such as water uptake,
volatility and oxidation state of organics along with aerosol nucleation. During the summer aerosols
always contained water even under very low RH (<20%) possibly due to their acidity. Organic aerosol
was highly and almost uniformly oxidized and the resulting mass spectra did not change throughout the
summer campaign, even after it was thermally treated, indicating a high oxidation state. An organic
aerosol evaporation model was used to simulate the behavior of the thermally treated aerosol and
showed that PM organics were approximately two or more orders of magnitude less volatile than
laboratory-generated oxidized monoterpenes. Nucleation is controlled by the gas phase ammonia levels
and the resulting PM acidity, at least during the summer, resulting in low number of events per year.
The results are consistent with ternary nucleation theory.

Keywords FAME, particulate matter, aerosol volatility, ambient nucleation, oxidation state

I010TNTES 0EEIOOUEVOV GEPOAVUATOV GTNV AVOTOALKN
Meoodyero

M. IIwkpwag (1)*, L. Hildebrandt (2), E. Koctevidov (1), G.J. Engelhart (2), B.H. Lee
(2), N. Myaromovirog (1,3) & X.N. [Mavdiig (1,2)

(1) *Epevvnuiké  Ivotitodro Xmuxng Muyovikig ko Xnuuxov Aigpyacicov Yynlic Oepuorpaoio,
EIXHMY®O, Ilazpo, 26504, EAdda, mpikridas@chemeng.upatras.gr

(2) Center for Atmospheric Particle Studies, Carnegie Mellon University, Pittsburgh, PA, USA

(3) Epyactipio lepiporlovarav Xnukwv Aigpyaciov, Hovemarquio Kpntng, Hpaxleio, EAMdda.

Mepitnyn H dwoxoMd eivor évag anopakpuopévog mapafoldoclog oTafpdg Gt VOTIOVOTOALKY
pecdyelo, oto vnot g Kpnmg. Ztmv meployn dev vmdpyovv 1oyvpéc tomkég myég egontiog g
EMeyng ovBpmmoyevoig dpactnpuotntag oe aktiva mepinov 15 km. Ta awwpodueva copatidwn (AX)
€lvon ETNPEACUEVE OO TIG OPYIKES TNYES KOL TO OPYOVIKO (POPTIO TOVG 0EEWBMUEVO GE LYNAO Badud.
Tpeg mepiodotl evtatik®v peTpioemv dldpkelog evog pnve n kabepio (FAME-08, -09, -11) élafav
yopa pe 6Komd vo a&loroynfovv ot 11oTnTeS TV AX OT®G N KATOKPATNGT VOATOC, ) TTNTIKOTNTA KoL
N 0&EWWTIKY KOTAGTAGT TOL Opyavikod @optiov pall pe ™V TLUPNVOYEVEST ATUOCPAPIKOV
copatdiov. Tnv kahokopvi Tepiodo ta AL KOTAKPOTOVGAV VEPO OKOUN KOl GE GUVONKEG YOUUNANG
oxetikng vypaoiog (RH <20%) mboavov Adyem g o&dmtég tovg. Ot opyovikés evAGELS TV
aepoAvpdTOV MTav o€ LeyAo Pabud Kot opotdpopea oEedmpéves Kot ta pacpata palag dev dAracav
KOTA TNV S1APKELD TOV KOAOKOLPIVMV UETPTICEMV, OKOMO Kol HETE omd OEppovon, vrodeikviovtag
vynin ofedmtikn katdotaon. H ntnrikdmra tov opyovikdv evdoemv tpocopotd@dnke kot Bpébnke
V0 1 TEPLOGOTEPES POPEG LKPOTEPT OO TOL EPYACTNPLOKA Topdywyo ofeldmong povotepmeviov. H
OTUOCQOLPIKT] TUPNVOYEVEGT] EAEYXETOL OO TOL EMIMESH APUMVIOG KOL TV EXATOGCT TNG 6TNV 0&VTNTAL
TOV COUUTIOIOV, TOVAXYIOTOV TO KOAOKAIPL, £XOVIONG OG OTOTEAECLLO TOV TEPLOPICUO TOV POIVOUEVOD.
To Topomdve amoTeAécpaTa ival GUVETT e TV Oempia TVPNVOYEVESTS TPIOV GUGTUTIKOV.

AéEerg Krewora FAME, aiwpolpeva copatidia, TtnTikoTnTa, TopnvoyEveost], 0EE0MTIKT KOTAoTAON
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Study of the impact of an intense biomass burning event on
the air quality in the Eastern Mediterranean

A. Poupkou (1)*, K. Markakis (1), N. Liora (1), T. Giannaros (1), U. Im (2), N.
Daskalakis (2), S. Myriokefalitakis (2), D. Melas (1), P. Zanis (3), M. Kanakidou (2) &
C.S. Zerefos (4)

(1)*Laboratory of Atmospheric Physics, Aristotle University of Thessaloniki, Thessaloniki 54124,
Greece, poupkou@auth.gr

(2) Environmental Chemical Processes Laboratory, University of Crete, Irakleio, Greece

(3) Department of Meteorology and Climatology, Aristotle University of Thessaloniki, Thessaloniki,
Greece

(4) Research Centre for Atmospheric Physics and Climatology, Academy of Athens, Athens, Greece

Abstract Aim of this work is to study the impact of the intense forest fires that took place in Greece at
the end of summer 2007 on the air quality in the Eastern Mediterranean. For this reason the
meteorological model MM5 and the photochemical model CAMXx are applied over the study area with
10km spatial resolution. CAMx model is implemented with the use of the Process Analysis Tool for
two emission scenarios; with and without biomass burning emissions. High spatial resolution wildfire
emission data are used that are based on the Global Fire Emissions Database (GFED3). The CAMx
chemical boundary conditions are taken from the TM4 global model. The impact on the composition of
the atmosphere and on the environmental indices (eg Common Air Quality Index) is quantified in
regional scale. The impact of the atmospheric processes on the air pollution levels due to the biomass
burning event is also studied giving more emphasis on the boundary layer.

Keywords biomass burning, atmospheric models, boundary layer, environmental indices

Megrétn TG EMOPAGS EVOG £VTOVOL ETELG0OI0V KAVONG
Bropalog oty TOLOTNTA TNS ATUOGPULPUS GTIV AVUTOAMKN
Meooyero

A. Movwkov (1)*, K. Mapkakng (1), N. Awwpa (1), ©. INavvapog (1), U. Im (2), N.
Aaokaraxng (2), X. Muprokeparrtdkng (2), A. Megrhéc (1), IT. Zavng (3), M. Kavakidov
(2) & X. Zepepog (4)

(1)*Epyactipio voikng e Atuoopaipog, AI1O, Ococoloviky 54124, EJLado, poupkou@auth.gr
(2) Epyactipio [epiforlovirav Xnuxwv Aigpyaciov, Hovemariuio Kpnng, Hpdxlero, EAdda.

(3) Touéag Metewpoloyias kor Kiyuaroroyiag, AIIO, Ocooalovikny, ElLado.

(4) Kévipo Epevvnc Dooikng tne Atuoopaipag kor Kiiparoloyiag, Axadnuio AByvav, AGnva, EALddo.

Mepilnqyn Xkomdg g epyoociog ovtg elvar 1 HEAETN NG EMBPOUONS TOV HEYOA®V JAGIKOV QOTIOV
ov cuvéPnooav otnv EAAGda 610 TéAh0g Tov Kodokaiploh 2007 oty ToldtnTo TG aTUOCPALPAS GTNV
mepoyn g Avatoiikng Mecoyeiov. [ Tov okomd avtd ypnoyLomoleital oty mEPLOy| HEAETNG Le
yopkh avéivon 10km cvotpa poviéAov Tov amoteAsitol amd T0 PHETEMPOAOYIKO povtého MMS kot
70 PoToyNKd poviého CAMx. To CAMx epapuoletar pe yprion tov Process Analysis Tool yua d0o
GEVOPLO. EKTOUTAOV, HE Kal Yoplg ekmounés and kavon Poudloc. Ot ekmounéc and kavon Popdlog
€xovv vynAn yopikn avaivon kot PaciCovtoar otnv Global Fire Emissions Database (GFED3). Ot
INMKES Oplokég cuvOnKeg Yo v epappoyn tov CAMX mpoépyovior amd T0 HOVIELO TOYKOGULOG
Khipakag TM4. TlocotikomoloOvtol o€ TeEPIPEPELOKT KAIHOKA Ol €MOPACE OTN GUGTACT TG
atudoeapag Kot 6toug neptparroviikons deikteg (my Common Air Quality Index). Meletdrton eniong
1 EMPOOT TOV OTUOCPUPIK®V SEPYACLOY TNV 0épla pOHTAVOT IOV oPeileTar oty kavon Propdlog
LEe HeYOADTEPT] ELLPOCT] GTO OPLOKO GTPDLLL.

AgEerg Krerdra xavon Propdlog, 0THOCQOIPIKE LOVTELD, OPLIKO OTPMLLO, TEPPAAAOVTIKOL OEIKTEG
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Temporal variability of surface ozone concentrations in
Volos, Greece

G. Proias (1)*, I. Larissi (2), K. Moustris (3), P.T. Nastos (4) & A. Paliatsos (5)

(1) *Department of Planning and Regional Development, University of Thessaly, 38334, Volos, Greece,
giproias@uth.gr

(2) Laboratory of Environmental Technology, Electronic Computer Systems Engineering Department,
Technological and Education Institute of Piraeus, Athens, Greece

(3) Department of Mechanical Engineering, Technological and Education Institute of Piraeus, Athens,
Greece

(4) Laboratory of Climatology and Atmospheric Environment, Department of Geology and
Geoenvironment, University of Athens, Athens, Greece

(5) General Department of Mathematics, Technological Education Institute of Piraeus, Athens, Greece

Abstract The surface ozone is a pollutant of major concern due to its impact on receptors at currently
occurring ambient levels in many regions of the world. The aim of this work is to present the results
derived from an analysis of hourly surface ozone concentrations, measured at the urban station of
Volos, a coastal medium-sized city at the eastern seaboard of Central Greece, during the ten-year
period 2001-2010. The regional climate, which is characterized by hot and dry summers with intense
sunshine, plays an important role in the observed exceedances of the air quality ozone limits. The
analysis showed that, ozone diurnal patterns depict daytime photochemical ozone built up, during the
sunlight hours of the day. It is remarkable that the maximum daily 8-h averages often exceeded the
standard value that is assigned by the EU Directive for human health protection, during almost the
warm period of the year, mainly at noon and afternoon hours.

Keywords surface ozone, temporal variability, trends, Volos, Greece

Xpoviki] PeETOPANTOTNTO TOV GUYKEVTPAOGEMYV TOV
em@avelokov 6Lovtog 6to Bolo, EALGOG

I'. Ipoiag (1)*, I. Aapioon (2), K. Movotpiig (3), I1.0. Ndotog (4) & A. [Tahatoog (5)

(1) *Tunua Myyovikev Xwporaliog Iolsodouios kar Iepipeperoxng Avimroéng, Tolvteyviky Zyold,
Hovemortquio Ocoooliag, 38334, Bolog, EAAdda, giproias@uth.gr

(2)Epyactipio  Teyvoloyios Iepifoiloviog, Tunuo Hlexmpovikwv Ymoloyioukdv Zvotnuatwv,
Teyvoloyiko ko Exmoudevtiko Topvua lepaia, AGnvo, EALdda

(3) Tunua Mnyyavoloyiag, Teyvoloyixo kou Exmoidevtixo Topouo Iepond, ABnva, EAAddo.
(4)Epyactipio  Klipazoloyiog kor  Atuoopaipikod  Iepiforloviog,  Tunjuo  Tewloyios xou
T'ewmepifalioviog, EOviko ko Korodiompioxo Hovemoriuio AByvav, AGnvo, EALddo.

(5) T'eviko Turjuo MoBnuatikov, Teyvoloyiko kor Exroidevtino Topvua lepora, Adnve, EALdda

Tepidnyn To Kpiclo ETIMESO TV OTHOGOUIPIK®Y POTOV Eival 01 OPLaKEG TIUEG GLYKEVTPOOTS TOVG,
embve amd T omoieg eupavifovrol ducpevn anoteléopata o evaicOntovg déktes. Ewdikdtepa, T0
emeavelakd 6Lov givat Evog pumog Tov Tapovctdlel TOAD HEYAAO EVIIAPEPOV EEALTIOG TOV EMTTMGEMY
OV TPOKOAOVV Ol VTEPPACEIS TOV OPIKOV TOV THMV € OEKTEG OMMG EUPto OvTa, QUTA Kot
OIKOGUGTNUOTO. ZT1 LEAETT QLT TEPLYPAPOVTOL TO ATOTEAECLLOTO TTOV TPOEPYOVTOL OO TV AVAALOT
TOV OPLU®V TIHOV CLYKEVIPOOTS ETLPAVELNKOD 0JOVTOG TOV KoTaypdpovTol 6to oTafud e moAng
tov Bolov, pog pecaiov peyéBovg moapoliokng mTOANG, KATA Tn SAPKEWN TNG OEKOETOVS YPOVIKNG
nep1odov 2001-2010. Amd v avaAvon SLOTIGTMVETAL IGYVPT| EXOYIKN UETAPOAT TOV GUYKEVIPOGEWY
Tov empavelokol 6lovtog. Emiong, dtapopég mapatnpodvtar otn péon nuepnoto mopeio tov pvrov,
peta&d g Oepung Kat e Wouxpng mePLOS0ov TOv £TOVG.

AgEerg Krewdra smpovetaod 6lov, ypovikn petapintomea, taoelg, Bodog, EALGSa
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Air pollution in the Eastern Mediterranean: nested-grid
GEOS-CHEM model results and airborne observations

A.P. Protonotariou (1)*, E. Bossioli (1), M. Tombrou (1), N. Michalopoulos (2), G. Biskos (3,4), J.
Kalogiros (5) G. Kouvarakis (2) & V. Amiridis (6)

(1)*National and Kapodistrian University of Athens, Department of Physics, Division of
Environmental Physics and Meteorology, Athens, 157 84, Greece, aprot@phys.uoa.gr, (2) Env.
Chemical Processes Laboratory, Dept. of Chemistry, University. of Crete, Heraklion, Greece, (3) Dept.
of Environmental Studies, University of the Aegean, Mytilini, Greece, (4) Faculty of Applied Sciences,
Delft University of Technology, Delft 2628BL, The Netherlands, (5) Inst. of Env. Research &
Sustainable Development, Nat. Obs. of Athens, Athens, Greece, (6) Inst. for Space Applications and
Remote Sensing, National Observatory of Athens, Athens, Greece

Abstract Trace gases and aerosols concentrations in the boundary layer (BL) and the free troposphere
are studied in the Eastern Mediterranean based on an updated nested-grid application of GEOS-CHEM
global model and airborne observations that took place between the end of August and beginning of
September 2011 over the Greek territory and the greater Eastern Mediterranean area. Modeled
concentrations and meteorological parameters are studied against measurements along the flight tracks
and at two rural stations in Greece during the study period. Moreover, modeled and observed vertical
profiles and spatial distributions of pollutants over the study domain are analyzed in relation to the
atmospheric conditions and the impact of the prevailing Etesian wind regime is particularly examined.
Furthermore, the role of regional and long-range transport is investigated, particularly through the
northeastern/eastern boundaries due to the prevailing NE circulation. The capability of the new version
of the nested-grid application of the global model GEOS-CHEM to represent the BL and the free
troposphere in the Eastern Mediterranean under the prevailing summer circulation patterns is assessed.

Keywords GEOS-CHEM, nested-grid, Eastern Mediterranean, air pollution, airborne observations
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povréhov GEOS-CHEM e eotiaon & £v TT1|GEL PETP|OELS

A.IL IIpwtovotapiov (1)*, E. Mmocidiy (1), M. Tépnpov (1), N. Myarémovrog (2), I'. Mrickog
(3.4), L. Karoynpog (5), I'. KovBapaxng (2) & B. Aporpiong (6)

(1) *E6viko rou Kamodiotpioxo [lavemotiuio AOnvav, Tuquo Dvoikng, Touéas Poaixng Iepifaliovios kai
Metewpoioyiag, AOnva, 15784, Elidda, aprot@phys.uoa.gr, (2) Epyactipio Ilepifolloviikav ynuikov
owepyaoiov, Tuquo Xnueiag, Iavemorquio Kpntng, Hpdriero, (3) Tunquo Iepifalioviog, Ilovemiotiuio
Aryaiov, Mvuiivny, EAdda, (4) Zyoln Epapuoouévov Emornuav, Holvteyveio Ntédpt, Nredpr, Oldavdio,
(5) Ivoritovro Epevvav Hepipailoviog kor Biwowung Avarrtoéng, EOviko Aotepookoreio AOnvav, AGnva, (6)
Iveutovro diaotuxov Epopuoydv kor Thlemoronnons, EOviko Aotepoororeio AOnvav, AGnva

Mepitnyn Ot cLYKEVIPOOEIS TV 0EPLOV POTMV Kol TOV OEPOAVUAT®V 6TO 0plokd otpmdpa (OX) Ko
v eAevbepn TpomdSQApa HEAETOVTOL OTNV AvoTolk] Mecdyelo PACEL TPOCOUOIDCEDY TOL
naykoouov poviédov GEOS-CHEM pe t Beitiopévn pébodo tng ectioons kot €V TTNOEL LETPTCEDY
7oV TpaypatonomOnkay and ta téAn Avyodotov g apyés Zemtepppiov 2011 otov EALadiko ympo Kot
™v gvupoutepn mepoyn g Av. Mecsoyeiov. Ot vToAoYILONEVEG GUYKEVIPDOELS KOl Ol LETEMPOAOYIKES
napapetpot e€etdlovtar Katd KOS TV S10dpoU®dY TOV 0EPOCKAPOVS, KaBms Kat o€ 6vo vraifpiovg
otafuovg omv EAAGSa katd 1 Swbpkee g meplddov perétng. Ov vmoroylldpeveg Ko
TOPATNPOVUEVEG KATOKOPVPES KOTOTOMEG KoL 1) XOPIKN OOKOHOVEN TOV pOT®V avaAdoviol o€
GUVAPTNON UE TIS OTHOCQALPIKEG GLVONKES Kot depeuvatal N enidpacn Tev emkpatovviov Emoiov
avépov. Emmdéov, digpeuvdtal To @ovOpEVO TG LETOPOPES O TEPLOYIKN KOL NTEPOTIKY KAIpoKa,
ewdwoTepa amd 10 BA/A dpro Moyw ¢ emidpacng g BA ponc. EAéyyetoan M wavotmTo TOL
naykoopov poviéhov GEOS-CHEM vo mpocopoudvel pe ) vedtepn ékdoon g pebddov tng
gotioomng T dopn Kot ™ ¥Nkn ovotacn tov OX Kot tng eAedBepng Tpomdspapag oty Av. Mecdyeto
VO TNV EMOPaoT TOV Kupilopy®V THT®V KVKAOPOPLG TO Kahokaipt.

AéEerg Krhewdra GEOS-CHEM, eotiaom, Av. MeGdyel0g, ATHOGPALPIKT pOTOVGT), EV TTHOEL HETPTOELG
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Performance assessment of an integrated sensor for
simultaneous measurements of global and diffuse radiation
components at Athens area

B. Psiloglou (1)*, S. Lykoudis (1) & D. Kouvas (2)

(1) *Institute for Environmental Research & Sustainable Development, National Observatory of Athens,
P. Penteli, GR-15236, Athens, Greece, E-mail: bill@meteo.noa.gr
(2) ScientAct S.A., 16 Kanari st., GR-54644, Thessaloniki, Greece

Abstract The demand of solar energy availability at different locations on the earth’s surface has been
increased recently, as a result of the technological improvement that rendered solar energy as one of the
most promising and easily exploitable renewable energy sources. The design of devices utilizing either
the photoelectric or the thermal potential of solar energy requires the knowledge of solar radiation
availability on horizontal as well as tilted surfaces and both its direct/total and diffuse components. The
measurement of diffuse radiation normally requires a sun tracking or shading device. However, a new
integrated instrument, model type SPN1 (Sunshine Pyranometer), has been presented by Delta-T
Devices, incorporating seven miniature thermopile sensors, an inner computer-design shading device
with no moving parts, a built-in microprocessor and an internal heater. SPN1 sensor is able to perform
simultaneously measurements of both global and diffuse solar radiation reaching a horizontal surface
and can also estimate sunshine duration. Such a sensor was installed at NOA’s actinometric station at
Penteli site, during summer 2011, in order its pefrormance to be tested against classical measurements
of global irradiance by thermopile pyranometers, diffuse with a shading ring, and direct with a
pyrheliometer mounted on a sun-tracking device, with very promising results.

Keywords Solar radiation, integrated sensor, inner shading device, performance assessment

AlgPELVI|61) |G UTOO0GTS AELTOVPYILOS GLVOVAGUEVOD
gt Tpa Yo TNV TEVTOYPOVI] KOTAYPUPN OAMKNS KoL
o1ayv TG aKkTIvoPoriag oty TEPLOYN TS ABNvag

B. Yvidyhrov (1)*, X. Avkovdng (1) & A. KovBag (2)

(1) *Iveuitotro Epevovaov Iepifaliovios & Biwowuns Avamroéng, EOviko Aotepookomeio Abnvav,
I1. Heviédn, T.K. 15236, AOyva, EAAdda, E-mail: bill@meteo.noa.gr
(2) ScientAct S.A., Kavapy 16, T.K. 54644, Ocoooloviky, ELAdda

Mepiiqyn H tepdotio avantuén tov pebddwv ekpetdAievong tng MAOKNAG eVEPYEWS KOTA To
tehevtaion €T, HE TN HOpON MAOOEPUIK®OV 1] QOTOPOATUIKOV E€POPUOYDOV 1 EPUPLOYDV GTOVG
EGMTEPIKOVG KO EEMTEPIKOVG YDPOVG TV KTIPI®V, OTALTEL TN YVAOT TNG €VINONG TPOOSTIMTOVCHS
nioxng axtvoPolriag (Gueomn, dudyvtn, olkn) TG0 o€ oplovTia 060 Kol 6E KEKAMPEVN emipdveia. o
TV KOTOYpaPr NG SdyvTng GLUVICTMOOOS OMOLTEITAL 1 YPNON CLGTNUATOG TOPOKOAOVONGNG TOV
nAaxov dickov ko okioong tov osOnmpoa. IIpdopata, n etarpia Delta-T Devices mopovciooce Evov
véo ocvvdvacpévo asbntipa, tov SPN1, o omolog Sabétel entd pikpd acOntipie Beppoctniov,
ECMTEPIKT] GLOKELN oKiAONG YWPIC KIVOOUEVH UEPT, EVOOUOTOUEVO MKPOETEEEPYAOTH Kol KOKAMLLOL
0éppavong. O awcntmpog SPN1 mapéyet nv duvatdnTo TOVTOXPOVNG KOTAYPAPNS TG EVTIACNS TNG
OAIKNG KOl ShyxvTng MAoKkNG aktivoBoAiog, evd mopdrinia vmoloyiler kor v Sidpkel g
nioeaveloc. ‘Evog tétotov idovg arsOntipag SPN1 gykotactddnke 6Tov aKTVOUETPIKO oTabuUd Tov
EAA omv ITevtédn, katd v dtdpketa tov kahokarptov 2011, tpokeévon va depeuvnBel 1 anddoon
Aertovpyiag tov. H chykpion He TIg avTioTol e KOTOypapés OMKNG akTvoPoAiag Le ¥pAoN KAUGOIKOV
TUPAVOUETP®YV, OLIXVTNG WE OGTEQAVY OKIOONG KOl GUEONG UE TUPNAMOUETPO EYKOTEGTNUEVO GE
GUGTNUO TOPUKOAOVON GG TOL NALAKOD JiGKOV ETEPEPE TOAD IKAVOTTOMTIKA OTOTEAEGLOTAL.

AéEerg Kherdra Hhwokn aktivoforio, cuvovacpévog ocsintipoc, EcmTEPIKN GLGKEDT] oKIGNG
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Influence of Extreme Weather Events on Insects in Hungary

J. Puskas (1)*, L. Nowinszky (1) & E. Nagy (2)

(1) *University of West Hungary, Institute of Geography and Environmental Sciences, Szombathely,
9700, Hungary, pjanos@gmail.com
(2) Geomed Ltd., Szombathely, Hungary

Abstract We investigated the influence of extreme weather events (thunderstorms and precipitation) on
light-trap catch of European corn borer (Ostrinia nubilalis Hbn.) in Hungary. There were 560
thunderstorms in the afternoon and 222 at night during the examined period (between 1974 and 1990).
The thunderstorms were determined according to the information of Daily Weather Report published
by Hungarian Meteorological Service. According to our results if the thunder-storm is in the afternoon,
the individuals of the European corn borer already fly in great number to the light-trap at previous night
and if the thunderstorm is at night, the catching result is better at the same night. We also examined the
influence of daily extreme precipitation (more than 50 mm). The seven investigated years were: 1980,
1982, 1986, 2004, 2005, 2006 and 2007. The light-trap catch of European corn borer was significantly
lower on those nights when the precipitation was 50 mm or more at the environment of light-trap
station. In both cases we used t-test to ascertain whether differences were significant in the
examinations. Our re-sults proved there are different influences on insects at the time of extreme
weather events.

Keywords thunderstorm, extreme precipitation, Hungary, insect
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Cloud radiative effect on solar radiation over the eastern
Mediterranean basin from 1984 to 2007

M. Pyrina (1), C.D. Papadimas (1), A. Fotiadi (1,2), C. Matsoukas (3), N.
Hatzianastassiou (1)* & I. Vardavas (4)

(1)*Laboratory of Meteorology, Department of Physics, University of loannina, 45110 loannina,
Greece, nhatzian@cc.uoi.gr

(2)Department of Environmental and Natural Resources Management, University of loannina, 30100
Agrinio, Greece

(3)Department of Environment, University of the Aegean, 81100 Mytilene, Greece

(4)Department of Physics, University of Crete, 71110 Heraklion, Crete, Greece

Abstract The cloud radiative effect (CRE) on solar shortwave (SW) radiation is investigated over the
broader Mediterranean basin, for the period from 1984 to 2007, using a deterministic spectral radiation
transfer model (RTM) and quality monthly cloud data taken from the ISCCP-D2 satellite database. The
model simulates the interaction of solar radiation with all relevant physical parameters, namely ozone,
carbon dioxide, methane, water vapour, aerosols and atmospheric molecules as well as surface
reflection. The model input ISCCP cloud data include cloud cover and optical depth for low-, mid-, and
high-level clouds, separately for ice and liquid water clouds. The model computes CRE at the top of
atmosphere (CRErp,), within the atmosphere (CREm,b), and at the surface (effect on downwelling and
absorbed solar radiation, CREq,r and CREgy,et). The perturbation of regional SW radiation budget by
clouds is determined, and emphasis is given on the intra-annual and inter-annual changes. The CRE
computations using 2.5°x2.5° latitude-longitude ISCCP cloud data are inter-compared with CREs
computed at higher spatial resolution (1°x1°) using cloud data from the MODIS database of NASA for
the 7-year period 2000 — 2007, in order to obtain further insight into finer geographical features of
CREs.

Keywords clouds, solar radiation, Greece, ISCCP, MODIS

H eniopaon TV ve@v oty nAloki) aktivofoiia Tave amxd
™V avotolk) Mecoyeo katd v tepiodoo 1984-2007

M. TIIvpipve (1), X.A. Haradoqpog (1), A. Potdon (1,2), X. Marcovkas (3), N.
Xatlnavaostaciov (1)* & 1. Bapoapag (4)

(1) *Epyactipio Metewpoloyiag, tunuo Dvoikng, Hovemaotiuio lwavvivov, lodvvive, 45110, EAdda,
nhatzian@cc.uoi.gr

(2) Tunua Awoyeipiong Hepipalloviog & Pvoikawv Iopwv, Tovemaoriuio Iwavwivav

(3) Tunua Iepifariovrog Hoavemoriuio Aryaiov, 81100 Motidvy, EALdda.

(4) Tunua Pvowg Havemaoriuio Kpnyg, 71100 Hpdxiero Kpnng, EALddo.

Tepidnyn Meletdron ) enidpooT TV VEP®V 6T0 evepyELoKO 16olhy1o g nhtoxng aktvoBoriag (CRE)
nhve and v avotodikn Mecdyelo, Yoo v mepiodo 1984-2007, pe tn xpnon &voc QAGHOTIKOD
povtédov d1ddoong g nAtakng aktivoforiog (RTM) ko punviaimv 0pueopikdv dedopéveov vepmv
am6d 1 Paon OSedopévev ISCCP. To poviého mpocopoldvel TNV OAANAERISpacT TNG MAOKNG
axtvopolriag pe o 6Lov, To d10&eidio Tov dvBpaxa, To peBdvVIo, TOVG VOPAUTHOVG, TO AEPOAVLLOTA KOL TO,
popLaL TG ATHOCPUPOG, KABMS Kot TNV avakAaot arnd v empaveln g I'ng. Yrnoloyilovtat ot Tipég
CRE ywo v meployn, oty kopuen g atpnooparpas (CRETos), péca oty atpocearpa (CRE umab) kot
otV emedveta ¢ I'mg (CRE,r and CRE ). [Ipocdiopiletar n tpomonoinon tov wwolvyiov nAtokng
axTvoPoriog TG TEPLOYNG OO TAL VEPT), EVA EKTILMVTOL Ol SIYPOVIKEG UETOPOAEG TOV TOPUUETPOV
CREs kotd v nepiodo 1984-2007. Téhog, ot vmoroyicpoi CRE tov povtéhov pe ) xpnon dedopévov
ISCCP avdlvong 2.5°x2.5°, ocvykpivovior HE OVTIGTOLXOVG VTOAOYIGHOVS  YPNOLLOTOIDOVTOG
vynAoTEPN G YWPIKNG avirvong (1°x1°) dedopéva vepmv and to dpyavo MODIS ¢ NASA pe oxond
™V e£aymyn TEPUTEP® YEDYPUPIKAOV YapakTnploTik®v TV CREs.

AgEerg Krerdra vépmn, nhokn aktivoforic, EAAGSa, ISCCP, MODIS
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Study of the August 2010 heat wave event in Cyprus

A. Retalis (1)*, D. Paronis (1), S. Michaelides (2), F. Tymvios (2), D. Charalambous (2),
D. Hadjimitsis (3), A. Agapiou (3) & K. Themistokleous (3)

(1) *National Observatory of Athens, Athens, 15236, Greece, adrianr@meteo.noa.gr
(2) Meteorological Service, Nicosia, Cyprus
(3) Cyprus University of Technology, Lemesos, Cyprus

Abstract Satellite remote sensing and the use of thermal infrared satellite images in particular, has
been extensively used for studying the urban heat island effect and its spatial distribution, during the
last few years. The use of remotely sensed imagery for the retrieval of land surface temperature has the
advantage of providing information for the existing situation over a greater area compared to traditional
in-situ measurements. On August 2010 an extensive heat wave occurred in Cyprus lasting several days
where air temperatures as high as 44-45 degrees were observed. This paper presents the results of the
synergy of remotely sensed and meteorological data for studying this heat event. The results presented
are part of an ongoing research project, entitled “Study of the phenomenon of Urban Heat Island in
Cyprus”, funded by the Research Promotion Foundation of Cyprus. Several available satellite data
(MODIS, AVHRR, ASTER) were used for retrieving land surface temperature (LST) in conjunction
with in-situ LST and meteorological data. The research focuses on the detection of the particular heat
wave episode, its intensity, validation of satellite data, cross-correlation between satellite and
meteorological data, inter-comparison of satellite data and the development of efficient procedures for
mapping heat island and its intensity.

Keywords heat wave, heat island, MODIS, AVHRR, ASTER

Melétn Tov €MELG0610V KaVG®VO TOV AVyovosTo 2010 oty
Kvmpo

A. Petding (1)*, A. Mapavng (1), . Myaniiong (2), ®@. Topprog (2), A. Xaporapmovg (2), A.
Xatinurong (3), A. Ayamiov (3) & K. Ogpiotokiréovg (3)

(1) *E6viko Aotepookoneio AOnvav, AGnva, 15236, EALdda, adrianr@meteo.noa.gr
(2) Metewpoloyixn Yanpeoio Kompov, Aevkwaoia, Kdmpog
(3) Teyvoloyixo Iavemotiuio Kompov, Asueaog, Kompog

Mepitqyn T ™ pekén g aotikig Oeppikng vnoidog Kor NG YOPWKNG TG KOUTOVOUNG,
ypnopomoteital o TelevTaio xpovia 1 SOPLEOPIKY TNAETIGKOTNON KOl EOIKOTEPOL EIKOVEG OO TNV
meployn tov Bepuikcov vepvdpov. To TheovEKTNUA TNG YPNONG SOPLPOPIKMV EKOVAV Yo TNV e&aymyn
™G Oepurokpaciog TG EMPAVEING TOL €0G(MOVS £VOVIL TMV EMIYEWOV UETPTCEWMV, E£YKELTOL OTN
dvuvarotnta Ayng g arapaitntng TAnpopopiog oe Leydin yopikn kKiipoka. Tov Avyovsto tov 2010
£€val EKTETOUEVO KOUO Kavomva EmAnée v Kompo pe Sidpkela apKeT@V NUEP®OV, OTOV KATEYPAON UV
vyniég Beppoxpaoies mg ko 44-45 Babuovg. H epyoacioc mapovoidlel ta amoteAécopoto omd ™
GUVEPYEWL OOPLPOPIKAOV KOl HETEMPOAOYIKOV dedopévev yioo TN HeAétn tov eneicodiov. Ta
OTOTEAECLOTO. OTOTEAOVV TUNHO TOV EPEVVNTIKOV TPOYPAUUOTOG «MEAETN TOL (QOVOUEVOL NG
Aot Oeppukng Nnoidag otnv Kbdmpor, mov ypnuatodoteitor omd 1o Tdpvpoa Ipoddnong Epgvvag
g Kompov. Zvykekpyéva, tapovctdlovior To anoteléopata g eneEepyaciog Tov Oeppikmv xaptov
amo6 ta Swbéoya dopvpopikd dedopéve (MODIS, AVHRR, ASTER), og cuvdvacud pe ta avtiotoryo
UETEDPOAOYLKG HESOUEVE KoL TIG EMITOMIESG PETPoElg Beppokpaciog eddpovs. H épevva emkevipmveran
OTNV OVIXVELOT] TOL GULYKEKPIUEVOD EMEIGOSIOV KOVGMVA, TNV £€VIONGT TOV  (POIVOUEVOD, TN
Bobuovopnon v dopuEOPIKOV Oed0UEVOVY, TN GUYKPLOT TOV O0PLOOPIKAOV HETPYGEMV KOl GTN
GUGYETLON SOPLPOPIKMV KOl UETEMPOAOYIKOV SESOUEVOV LE GKOTO TNV OVATTUEN OTOTEAECLATIKOY
TEYVIKAV Y10 TNV OTEIKOVION TNG OEpUIKNG VNGIdAG Kot TNG EVTUOTS TOV (OLVOLLEVOU.

AgEerg Krewdra kavcwvog, Oeppikn vnoida, MODIS, AVHRR, ASTER
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Large-scale variability over Mediterranean associated with
the Indian summer monsoon

D. Rizou (1)*, H. Flocas (1), P. Athanasiadis (1) & A. Bartzokas (2)

(1)* Division of Environmental Physics and Meteorology, Department of Physics, University of Athens,
Greece; e-mail: desrizou@phys.uoa.gr

(2) Laboratory of Meteorology, Department of Physics, University of loannina, 451 10 loannina,
Greece

Abstract The objective of this study is the investigation of the large scale variability of the atmospheric
circulation over the Mediterranean region in relation to the Indian summer monsoon. For this purpose
composite anomalies of selected fields at various isobaric levels were calculated and analyzed for
strong versus weak monsoon years. Gridded, monthly mean data, such as geopotential height,
horizontal wind components, vertical velocity and 300 hPa divergence were used, as obtained from the
ERA-40 Reanalysis Data Base, with 2.5°x2.5° resolution for the boreal summer (June — September) and
for a 44-year period (1958 — 2001). The standardized Dynamic Indian Monsoon Index by Wang and
Fan (1999) was employed to determine the strong and weak monsoon years in the 44-year period. It
was found that there are significant differences between “strong” and “weak” composites for all fields,
especially in the upper troposphere. The results suggest that these differences may be related to the
existence of Rossby wave-trains as well as to the intensity and the meridional shift of the upper-level
jet streams.

Keywords Indian summer monsoon, Mediterranean, climate variability

Metapintotnte peyding KMpoxkos tave amxo tn Meoodyero
o€ oyéon pe 1o 0gpvo povoava Tov Ivorwv

A. PiCov (1)*, E. ®rdka (1), 1. ABavacidong (1) & A. Mraptlokag (2)

(1)*Touéas Dvaikic Ilepifaliovios kar Metewpoloyiog, Tunuo Pvoixig, Tavemoriuio AOnvaov,
ElAdda-e-mail: desrizou@phys.uoa.gr
(2) Epyaotipio Metewpoloyiog, Tunuoa @voikng, [avemotiuio lwavvivwy, 451 10 lwodvviva, EJLddo.

Tepidnyn Tkomdg TG mapovong epyaciog sivar  pedétn g petafAntdmrog Heyding kAipakog tg
ATHOCQALPIKNG KuKAOpOpiag oty Tteptoyn s Mecoyeiov og oyéon pe 1o Ogpvd povemva Tov Ivaidv.
T 0 6Komd AVTO, VIOAOYIGTNKOV KoL LEAETHONKAV Ol GTOTIOTIKEG OVOUOAIEG EMAEYUEVOV TTEdIOV GE
Stpopa 16oPaptkd emimeda yio TN Le 1GXVPOVG LOVCAOVES EVOVTL ETOV e acbeveic Beptvoig povodvec.
XpnotporomOnkav dedopéva TAEYHOTOG HECOV pNVIKI®OV TIHOV, OTMOG TO YEMOLVOLIKO VYOG, Ol
0plLOVTIEG GUVICTAMGCES OVELOV, 1) KATAKOPLON TOVTNTO TOL avEUOL Kabmg kat 1 amdkAiion ota 300
hPa, 6nwg mapéyovron amd ™ Pdaon dedopévav ERA-40, pe Swkprrdmro 2.5°%2.5° yio tovg unveg
Iovvio — ZemtéuPpro kon yuo po mepiodo 44 gtdv (1958 — 2001). T vo Tpoodioptotodv o €N e
oLpovS Kol aobevelg povomveg and to deiypa Twv 44 €TV, XPNOLOTOONKE O KOVOVIKOTOUEVOS
Avvopkdc Agiktmg tov Ivdiwkod Movowva tov Wang and Fan (1999). Bpéfnke 611 vmdpyovv
ONUOVTIKEG SLaPOPES HETAED TV «IGXVPOVY Kol «OGHEVOVY GTUTICTIKOV OVOUIAIDV 68 Ol TO, TESiL
TOV PETAPANTOV, KoL 13104TEPO GTNV AVATEPT TPOTOGPALPA. ATO TO £WC TOPO ATOTEAEGLOTO QAIVETOL
OTL o1 dapopég avtég evdéyetal va oxetilovtol pe ™ diddoon Tv kuudtmv Rossby, kabog kot v
£VTOOT KOl T HESNUPPIV LETATOTION TOV 0EPOYELAPPDV.

AgEerg Krerdrd Oepivoc povomvag tov Ivoidv, Mecdyetog, kKMpatikn petafintotra
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ECHAMS/MPI General Circulation Model Simulations of
Teleconnection Indices over Europe

E. Rousi*, C. Anagnostopoulou, K. Tolika, P. Maheras & A. Bloutsos

Department of Meteorology and Climatology, Aristotle University of Thessaloniki, Thessaloniki,
54124, Greece, erousi@geo.auth.gr

Abstract In this paper, a study of potential future changes of the atmospheric circulation over Europe
is presented. Two teleconnection indices are studied: the North Atlantic Oscillation (NAO) Index —
which is mostly associated with the climate of western Europe— and the North Sea-Caspian Pattern
(NCP) Index —mainly associated with eastern Mediterranean and the Balkan Peninsula. Firstly, the
ECHAMS/MPI (of the Max Planck Institute) General Circulation Model’s (GCM’s) simulations for the
two teleconnection indices are evaluated against real or reanalysis data for the control run period 1971-
2000, both in a temporal and a spatial scale. Secondly, the GCM’s future simulations are studied. The
main goals of this study are to validate the ECHAMS GCM regarding the two teleconnection indices
under consideration, and consequently to examine whether the current dominant circulation patterns
change or not until the end of the 21% century.

Keywords Atmospheric Circulation, Teleconnection Indices, GCM

IIpoooporwwceig Asikt®@v Tnieocvoyétiong amd To Movtéro
I'evikng Kvkhogopiog ECHAMS/MPI ywo tqv Evponn

E. Povon*, X. Avayvootorovrov, K. Torika, I1. Mayaipac & A. MmrhovTe0g

Touéoag Metewpoloyios kou Klaroroyiag, Apiorotéleio Havemoriuio Ococoloviknyg, Ocoooloviky,
54124, EAldda, erousi@geo.auth.gr

Tepiknyn Xv mopovco epyacio yivetor 1 peAétn Ttov TOOVOV UEAAOVIIKGOV OAAOYOV TNG
OTHOCPAIPIKNG KukAopopiog mhveo amd v gupvtepn mepwoyn] g Evpdmne. H atpoceoapn
Kukhlopopia HEAETATAL HEGM dVO JEIKTOV TNAECVTYETIONG, TO Agiktn g Bopeloatiavtikng Kopavong
(NAO Index) —mov emnpedlel kvupiog 10 KAipa g dvtikng Evponng, kou to Agiktn g Bopetlog
®dracoac—Kaoniog (NCPI) —mov apopd meptocdtepo oty Tepoyn e avatolkng Mecoyeiov Kot
tov Baikaviov. To Movtého Tevikng Kuvkhopopicg ECHAMS/MPI (tov Max Planck Institute),
YPNOOTOLEITAL VIO TNV TPOCOUOIWOT TV OV0 SEKTOV TNAEGVGYETIONG, OPYIKA Yoo TNV TEPiodo
e éyyov 1971-2000, omdte Ko GLYKpIvOVTOL TO OMOTEAECHOTO HE TIG TPOUYUOTIKEG TIHEG TOV
ypovooelpdv (amd dedopuéva otabudv 1| reanalysis) Tov 600 vd perétn dewtmv. H odykpion avty
yiveton 1000 GE XPOVIKY OGO KOl GE YOPIKN KAILOKO. TN GUVEXELD LEAETOVTOL Ol TPOGOUOLDGELS TOV
povTéAov Yo, peAloviky mepiodo. Baoikol otoyor g perétng givar, n a&loddynon tov ECHAMS wg
TPOG TNV 1KOVOTNTE TOL GTNV TPOGOUOIWOT] TOV GLVYKEKPIUEVOV SEIKTOV TNAEGLOYETIONG Kot 1)
dlepedivnon ToL Oov T onuepwn  Kuplopyn OTUOGQAPIKY KukAogopio mapapével otofepr 1
petaBdiietar og To téhog Tov 21°%° ardva.

AéEaic Kherdrua Atpooparpucry Kukhogpopia, Asikteg Tniesvoyétiong, Movtédo INevikng Kukhopopiog
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Stable isotopic composition of atmospheric water vapor in
Greece

Salamalikis V. (1)*, Argiriou A.A. (1), Dotsika E. (2)

(1) *Laboratory of Atmospheric Physics, Department of Physics, University of Patras , Patras, GR -
26500, Greece, vsalamalikis@upatras.gr

(2) Institute of Material Science, National Center of Scientific Research “Demokritos”, Ag. Paraskevi
Attikis, Greece

Abstract Stable water isotopes are applicable as tracers since these are present in the various processes
of the hydrological cycle. Due to their mass differences the heavy isotope species of water are
preferentially distributed in the condensed phases, while the lighter isotope species preferentially
evaporate. The isotopic composition of atmospheric water vapor provides information for the moisture
transport processes and the phase changes in the atmosphere. The study of the isotopic composition of
water vapor is of great interest because water vapor is recognized as one of the most important
greenhouse gases with a positive feedback in global warming. In this paper, the results of a 3 - year
sampling of the isotopic composition (5'%0) of atmospheric water vapor in Greece are represented. The
temporal variation of 8'*0 and its link with various meteorological parameters is investigated. Finally,
a statistical model for the simulation of 8'*0 atmospheric water vapor is proposed in order to capture
the dependence of 3'°0 by the concurrent meteorological conditions. The results of the isotope model
are compared with actual measurements.

Keywords stable isotopes, water vapour, meteorological parameters, statistical model

Iootomki cvoTaon TOV VOPATROV 6TV EALGOG

Xaioparikng B. (1)*, Apyvpiov A.A. (1), NtéTtowka E. (2)

(1) *Epyactipio Dvoikng e Awudopaipag, Tunuo. Pvoikng Iavemoriuio Hotpav, Hotpa, 26500,
ElAdda, vsalamalikis@upatras.gr

(2) Ivetitobro Emotiung Yiikav, EQviko Kévipo Epevvog Pvaikawv Emotnuav «Anuoxpitocy, Ay.
Hopaokevn Atuxng, EAMdoa

Tepitnyn To ctabepd 166TOMO TOV VEPOD £ivor KATAAANAN G 1 vNBETEC AOY® TNG GLUUETOYNG TOVG
oT1g dupopeg diepyooiec Tov vVIporoywkoh KkvukAov. EEoutiag tov dapopdv oty palo tovg, Ta
Bopvtepa 160TOTO. TOV VEPOD GUYKEVIPMOVOVTAL GTIS GUUTVKVOUEVEG PAGELS, VA TA EAAPPY 1GOTOTOL
gupiokovtal Kuping 6tovg Vépatos. H 160Tomikr 606TaoN TOV VIPATUOV TOPEXEL TANPOPOPIES YiaL
TIG KIVIOELG TV oeplov paldv Kot yio TG LETATPOTES PACMV TOL AAUBAVOLV YDPO GTNV ATUOGPALPA.
H perémn g 1ootomikng o0oTaong Tmv VOpATU®OV OmoTeEAEl oNUAVTIKO ovTIKEILEVO Epevuvag Ylotl ot
vopatuoi eivat Eva omd To Pacikd Beppoknmucd agpia pe Oetikn enidpacn otnv OEpHaven Tov TAAVATY.
Xy epyacio vt TEPOLGLALOVTOL OTOTEAECUOTO TPLOV EIMV OEIYHOTOANWYIOG TNG 1GOTOMIKNG
ovotaong (8'°0) tev vépatudy omv EALGSa. Epsovitor 1 xpovikh petafoln tov 80 kabdg kot
GUGYETION TOV e UETEMPOLOYIKEG TopapéTpoue. TENog, yia Ty mpocopoinen tov §'%0, mpoteiveton
V0L OTOTIGTIKO TPOTUTO pe oKomd TNV diepedvion g eEaptnong Tov 8'°0 and Tig emkpaTodoES
pete@poroyikés cvvifkes. Ta OmOTEAEOHOTO TOV VTOAOYIOU®DV GUYKPIVOVTOL HE TPOYLOTIKEG
UETPNOELS.

AéEerg Khedrd otabepd 106tomo, vOpatuoi, HeETE®POLOYIKEG TAPAUETPOL, OTATIGTIKO TPOTLTO
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A review of large-scale weekly cycles of meteorological
quantities

A. Sanchez-Lorenzo (1)*, P. Laux (2), H.J. Hendricks-Franssen (3), A.K. Georgoulias
(4), J. Calbé (5), S. Vogl (2) & J. Quaas (6)

(1)* ETH Ziirich, Ziirich, 8092, Switzerland, arturo.sanchez@env.ethz.ch

(2) Karlsruhe Institute of Technology (KIT), Institute for Meteorology and Climate Research (IMK-
IFU), Garmisch-Partenkirche, Germany

(3) Forschungszentrum Jiilich GmbH, Agrosphere Institute (IBG-3), Jiilich, Germany

(4) Democritus University of Thrace, Department of Environmental Engineering, Xanthi, Greece

(5) University of Girona, Department of Physics, Girona, Spain

(6) University of Leipzig, Institute for Meteorology, Leipzig, Germany

Abstract Several studies have found weekly cycles of meteorological variables (temperature,
precipitation, cloudiness, etc.) appearing over large domains, which can hardly be related only to
urban/local effects, while other studies fail to reproduce these with statistical significance. In addition
to the lack of unequivocal evidence for these cycles, their possible physical - anthropogenic -
explanations have been controversially discussed during the last decade. In this work, we review the
main results about this topic published during the recent two decades, including a summary of the
existence or non-existence of significant weekly weather cycles across different regions of the world,
mainly over the U.S., Europe and Asia. Also, a brief summary of the suggested reasons, especially
focusing on the possible aerosol-cloud-radiation interaction as a result of the weekly cycles of
anthropogenic activities, is presented.

Keywords Weekly cycles, Meteorological variables, Statistical uncertainties, Aerosol effects

Emoxkonnon tov peyding kKAMpokog efoopnadtaimv KOKA®vV
OV TOPATI|POVVTUL GE LETEMPOLOYIKES TAPUANETPOVS

A. Sanchez-Lorenzo (1)*, P. Laux (2), H.J. Hendricks-Franssen (3), A.K. I'eopyoviiag
(4), J. Calbé (5), S. Vogl (2) & J. Quaas (6)

(1)* ETH Ziirich, Ziirich, 8092, Switzerland, arturo.sanchez@env.ethz.ch

(2) Karlsruhe Institute of Technology (KIT), Garmisch-Partenkirche, Germany

(3) Forschungszentrum Jiilich GmbH, Agrosphere Institute (IBG-3), Jiilich, Germany
(4) Anuoxpizeio Hovemariuio Opaxng, Tunuo Myyovikov Iepipoilovrog, Zavlny, EALG
(5) University of Girona, Department of Physics, Girona, Spain

(6) University of Leipzig, Institute for Meteorology, Leipzig, Germany

Mepiinyn ‘Evog onpoavtikdg apBudc epyacidv éyel avadeiter v vmopén efdopadiaiov kdkiov og
peTe®poAoyIKEg mapapéTpovs (Oeppoxpacio, Ppoydmtwon, veeokdAvym, KTA.) TAveo ond peydieg
YEOYPAPIKES TEPLOYES. O TEPLPEPEIKOS YOPOKTIPOS TOV PALVOUEVOL 0dMYEl GTO GUUTEPUCHUO OTL M)
omopén Tov efdopadiainv KoKAmv mhavotata dev opeiletor povo og Kobopd tomkd aitie. ApKeTég
gpyacieg anétuyav va amodei&ovv v Vmopén €vOC OTATIGTIKA oNpovTIKoD gfdopadiaiov KOKAov.
TTépa amd v Elhetyn EexkdbBapwv evdeibemv Y1’ anTtovg ToVg KOKAOLE, TOAD culATnon £xel yivel v
tehevtoia dekaetio yo To. mOava aitio ePEAvViong tovg (LKA kot avOpoToyevh). L& avTHYV TV
gpyacio mapovcstdlovpe pio EMOKONNON TOV KUPLOTEPOV ATOTEAECUATMV TOL SNUOGLELTNKAV YU AVTO
t0 Bépa TG TeEAevTaieg 600 dekaeTies, avadelkvoovTag TV VIopEN/un VIAPEN GTATICTIKE ONUAVIIKOY
efdopadioaimv KUKAOV 08 UETEMPOLOYIKES TOPAUETPOVG GE SLAPOPES TEPLOYEG TOL TAOVITY, KLPIMG
omv Apepwr, omv Evpann kot oty Aocia. Eniong, yivetat pio covtoun avogopd ota Kvplotepo
aitia mov €yovv mpotabei, didovtag Eupacn oTig MOAVEG AIAANAETIOPACELS ALOPOVUEVOV COUOTISIWV-
veQmV-akTvoBoAiag ¢ amotélecpa TG Vmapéng ePfdopadniov  KOKA®V  oTlg  avOpdmiveg
dpaoTnploTTES.

AéEerg Krewdra EBdopadiaior khkAol, Mete@poloyikég mopapeTpol, LTATIGTIKY OTUAVTIKOTNTO
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Meteorological influences within the context of air quality in
Beijing
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Tang (2), C. Miinkel (5), N. Schleicher (4), Y. Yu (4), J. Schnelle-Kreis (6), L. Shao (7),
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China
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Karlisruhe, Germany
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(7) China University of Mining and Technology (CUMTB), Department of Resources and Earth
Sciences, 100083 Beijing, P. R. China
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Abstract Daily PM, s samples were collected continuously with two high-volume samplers at the
ground of CUGB from 06/2010 until 06/2011 (KIT/IMK-IFU). The site is very near to the
instrumentation for long-term investigation of the inorganic composition of PM, s (DWD, KIT/IMG).
The daily filter samples are analyzed for carbon fractions, organic compound speciation (HMGU, UR),
isotopic (KIT/IMK-IFU) and inorganic composition (KIT/IMG) as well as toxicological assessment
(CUMTB). Gaseous pollutants like NO, NO, and O; and compounds which are of interest for
secondary aerosol formation like SO, were measured by a DOAS with three retroreflectors from
04/2009 until 03/2011 in Beijing at LAPC. By path-integrated measurements at different directions
information about emission sources (motorway, small street) can be provided. The emitter/receiver unit
is located in about 20 m distance to an air pollution monitoring station. The diurnal development and
variation of the mixing layer height (MLH) is determined by a ceilometer. It can be concluded that an
important part of the variation of the observed SO, and NO, as well as PM concentrations can be
explained by the MLH, apart from the meteorological (e.g. wind), emission (e.g. SO,) and
photochemistry dependences. High air pollution is coupled significantly with MLH if it is lower than
1000 m.

Keywords Aecrosol, boundary layer, meteorological parameters, air quality, particulate composition
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Atmospheric circulation characteristics associated with high
static instability conditions over the Athens region

E. Serbis, C.J. Lolis & P.A. Kassomenos

Laboratory of Meteorology, Department of Physics, University of loannina, 45110 loannina, Greece,
esermpis@cc.uoi.gr

Abstract The main atmospheric circulation characteristics associated with high static instability
conditions over the Athens region are examined for the period 1974-2004. The data used consists of
daily (12UTC) values of: i) 850hPa, 700hPa and 500hPa air temperature and dew point radiosonde
measurements at the Athens Hellinikon airport (BADC) and ii) 2.5x2.5 grid point 500hPa and 1000hPa
geopotential height over the Mediterranean region (NCEP/NCAR), for the period 1974-2004. The
stability index K (K-index) is calculated from the radiosonde measurements. Then, the days with the
highest K values (5%, 280 days) are selected for the cold (16/10 — 15/4) and the warm (16/4-15/10)
period of the year (highest instability days). For these days, the geopotential height spatial distributions
are classified into groups, by using Factor Analysis and k-means Cluster Analysis. The selected days
are classified into 9 clusters for the cold period and 5 clusters for the warm period. The mean 500hPa
and 1000hPa geopotential height patterns are constructed for the days classified into each one of the
clusters. According to the results, the clusters correspond to distinct circulation types associated with
high instability conditions over the Athens region.

Keywords Atmospheric Instability, Circulation Types, Mediterranean, Cluster Analysis

XopoKTNPLOTIKA TS O TLOGPULPIKNS KUKAOQPOPLOS TO 0Ol
oyetilovral pe ovvOnkeg VYNNG 6TUTIKIG 00TAOEL0GC 6TV
weproyn s Advog

E. Zéppmng, X.I. Aoing & I1.A. Kaoompévog

Epyoactipio Metewpoloyiog, Tunuoa Dvoiking, Hovemotjuio Iwovvivwv, 45110 Iwavvive, EAAdg,
esermpis@cc.uoi.gr

Mepitnyn Eetdlovion ta kOpua yOPAKINPIOTIKA TNG OTHOCOUPIKNG KLKAOPOPIOG, T omoio
oxetilovton pe cuVONKES VYNANG OTHLOGPUPIKNG aoTdbelag oty meployn g ABMvag, yuo v mepiodo
1974-2004. To dedopéva mov ypnoilomoovviotl amotelovvtar amd muepnotes (12UTC) twés: o)
Oeppokpaciog kot onueiov dpdoov ot otdBueg 850hPa, 700hPa ko 500hPa omd petproelg
padtopforicemv oto aepodpopo tov EAAnvikod (BADC) kot B) yewdvvapkod Hyovg 6Tig oTadpes
500hPa kot 1000hPa g mAéypa 2.5x2.5 ndve and v meployn s Mecsoyeiov (NCEP/NCAR), ywo tqv
nepiodo 1974-2004. And Tic petprioeis tov padoforicemv, vroloyiletar o deikg gvotdbelong K. T
cuvéyela, emdéyetar to 5% tov nuepdv (280 nuépeg) e Tic vynidtepes Tég Tov K (nuépeg péyotg
actddeiag) yuo v yoypn (16/10 — 15/4) ko ™ Bepun (16/4-15/10) mepiodo tov étove. o Tig nuépeg
OVTEG, O YWPIKES KOTAVOUES TOV YEMSVVOUIKOV VYOV TOEWVOUOVVTOL G€ OUASES, XPTNOYLOTOIDOVTAG TIG
pedodovg Iopayovrikn Avdivon ko Avdivon katd Xvotddec. Ot emAeyUEVES NUEPES KOTATAGGOVTOL
o€ 9 opddeg yia TV yoypn kat 5 opddeg ya T Bepun mepiodo. IMa Tig NUEPEG TOL KATATAGGOVTOL GE
KG0e o amd TG OpAdES, KATAoKELACOVTOL Ol LEGOL XAPTES TMV YEMOVVOUIKMDY VYOV OTIG OTAOES
500hPa kot 1000hPa. Zopemva pe to amoTteAéGHOTO, Ol OPASES AVTIGTOLYOVV GE SLKPLTovg TUTOVG
KukAo@opiag, ot omoiot oyetiovtar e cuvOnKeg VYNNG aoTdfelog Tave omd TV Teployn TS Adnvo.

AéEerg Kherdra Atpocpapikny Aotddeia, Tomor Kvkhopopiog, Mesdyeloc, Avaivomn katd Zuotadeg
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Investigation of the effects of the application of land use /
land cover changes in a city climate

A. Sfetsos*, D. Vlachogiannis & N. Gounaris
NCSR Demokritos, Aghia-Paraskevi, 15310, Greece, ts@ipta.demokritos.gr

Abstract This paper aims at studying the effects of applying different land use classes in a heavily
urbanised region such as that of the city of Athens (Greece) during a hot summer event. In recent years,
urban planning studies have suggested the implementation of “green” areas (street level, roofs, parks
etc) as part of a mitigation plan to combat detrimental effects particularly for human health in large
cities induced by high air temperatures. The growing need of installing photovoltaic (PV) panels on
roofs for energy production adds to the potential changes in the land use pattern of a city. Hence, an
integrated study has to be performed to investigate the overall effect of “greening” and PV installation
in the near surface temperatures and wind patterns during hot weather conditions. Meteorological data
available from the National Centres for Environmental Prediction (NCEP) Global Forecasting System
(GFS) have been used as input to the meteorological MMS5 model (Penn State University version 3.7.2).
The MMS5 model has been configured with four nested domains. The land use properties of selected
green and PV areas have been applied to MMS in an effort to assess the best mitigation scenario in
terms of improving spatially the comfort index.

Keywords land use, greening, photovoltaics, heat island, near surface temperature.

AlgpeivI|ON TOV CALAYAV GTO KA pog TOANG AOY® TNG
EQUPROYNG GAAAYDV OTNV PG/ KAV YIS

A. Zopétooc*, A. Bhayoyiavvn & N. T'odvapng
EKE®DE «Anuokpirocy, Ayia-Ilopackevy), Attixyg, 15310, EAdda, ts@ipta.demokritos.gr

Iepiinyn H epyocio avt éxel cov oKomd Vo UEAETNGEL TO OMOTEAEGUOTO TNG EPAPUOYNG
SLPOPETIKOV YPNOEMV YNG GE Eva EvIova SouUNUEVO aGTIKO TEPPAAAOV cav TO KEVTPO NG ABNvag
Katd Vv dldpketa wilaitepa Oeppumv Kahokapvadv nuepmv. Katd ) d1dpkelo TV TeEAeVTaimV ETOV, 01
peléteg aotikol mepPEALOVTOG TPOTEIVOLY TV EPAPUOYT ‘TPASIVOV’ TEPLOYDV (G€ dPOUOVC, GTEYEC,
mapKa KAT) cov pEPog evog oxediov PeATimong mov amOCKOTEL GTIV OMOTEAEGUATIKY OVTLUETMOTION
Tov enPAoP®OV GUVETEIDV T®V LYNA®V Oeppokpaciav 18imwg oty ovBpomivny vysio oTig peydleg
norels. EmmpocBétmg, n av&avopevn ovaykn eykotactdoemv @mTOPOATIIK®V TAVEL O GTEYES Yo
TOPOYWYT EVEPYELNG TPOKOAEL TEPAUTEP® OAANYES OTIS XPNOELS YNG TV TOAEwV. Enopévag, Tpokimtet
N ovaykn Mg OAOKANP®UEVIG HEAETNG OV OO EPELVA TO GLUVOMKO OTOTEAECUO TOV VO CVTOV
TopayovVIOv ot Beppokpacio Tov oépa empaveiog kol otn devduvorn Kol TNV €VTacT TOL OVELOV
katd v ddpkelo Bepudv  cuvnkdv. Metewporoyikd dedopéva amd to NCEP  GFS
ypnoporomOnkay cov dedopéva 166860V GToV HETE®POLOYIKOD Kddka MMS V3.7.2. O kddikag Exel
pvOuiotel vo epopudlete akiovboviag ™V SodiKooio EUEOAEVLONG TECCAP®OY VTOAOYIGTIKOV
neploymv. Ot mapdpeTpol Tov vEwv xpioewv yng ewlonydnoav otov kddiko MMS5 yio va pedetnfodv
Kot ekTiun0obv ta Tpotevopeva cevapia pe Pdon v petaforn tov deiktn Sucpopiog.

AgEerg Krerdrd aotikn meployn, xpNoeLs ynG, TPACIVES TEPLOYES, PwTORoATaKE, Beppokpacio, MMS
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Hailstorm characteristics over the area of Central
Macedonia during the period 1998-2008

E. Sfiri* & T. Karacostas

Department of Meteorology and Climatology, Faculty of Sciences, Aristotle University of Thessaloniki,
Thessaloniki, 54124, Greece, esfiri@physics.auth.gr

Abstract The objective on this study is the analysis of the mesoscale thermodynamic characteristics of
the hailstorms, which appeared over the region of Central Macedonia, where the National Hail
Suppression Program is applied, during the period 1998-2008 (except for the year 2003). The data used
are derived through the C-band weather radar at Filyro, from the representative soundings of the
synoptic station of Thessaloniki and the synoptic maps. The hailstorms under study must fulfill the
following specific criteria: i) the maximum reflectivity to be at least 45dBz and ii) at least one damaged
hailpad to be identified within the area of interest. The frequency of occurrence of the hailstorms, their
movement, intensity, the maximum development and additional thermodynamic and microphysical
characteristics, are studied. Emphasis is given to an in depth analysis of a characteristic hailstorm case
study. The synoptic and thermodynamic characteristics are examined, along with the driving and
development mechanisms. The radar data are analyzed and studied through the program TITAN,
together with the corresponding satellite information. The synthesis of the used data reveals the
integrated picture of the examined case study, which is then compared to the mean hailstorm
characteristics being derived for the 1998-2008 study period.

Keywords hailstorm, weather radar, reflectivity, Central Macedonia

XapoKTNPLoTIKA TOV YoALOKATALYIOMV GTNV TEPLOYN TNS
Kevtpuic Moakegdoviag katd tnv tepiodo 1998-2008

E. Zovp1* & O. Kapakdhotog

Touéas Merewpoloyias kor Kliotoloyiog, Zyol Octikddv Emotnuwmv, Apiototédeio Tovemoriuio
Ocaoolovikng, Ocoootovikn, 54124, EMdoa, esfiri@physics.auth.gr

Mepitnyn O avTiKeEWEVIKOG CKOTOG OTNV €PYOcio avTr &ivar 1 avOAVLon Kot PEAETN TV UECTG
KAoKoG BEpLOSVVOIK®VY YOPAKTNPIOTIKOV TV Yoralokataryidwv mov élafav yodpa otV TEPLoyn
g Kevtping Moxkedoviag, 6mov epapuoletar to EGviko Ipdypappa Xaralikng Ipocstaciog (EITXIT)
TOV KOAALEPYEL®V Katd TNV Tepiodo 1998-2008 (ektdg tov 2003). Ta dedopéva mpoépyovat, and to C-
band pavtdp kopod Tov DVPov, amd TS AvTioToryes PadlOPOAIGEIG KOl TOVG GUVOTTIKOVG YAPTEG.
E&etalovtan omorxAelotikd kot HOVO 01 KoTowyideg EKEIVEG TOV IKOVOTOLOUV TO KPLTIPLOL 0) VoL EXOVV
LEYIOTN ovaKkAAoTIKOTNTO peyaAdTepn 1| ion Tev 45dBz kot B) va vadpyel TovAdyIeTOV £va XTUTNUEVO
YOAACOUETPO TNV TEPLOYT EVOLOPEPOVTOC. MEAETOVTAL: 1) GUYVOTNTA ELPAVIONG OVTAOV, 1| KIVNOT TOVG,
N éviaon ovTtdv, T0 HEYIOTO VYOG avamtuéng, ddeopo GAlo Oeppodvvopikd Kot HIKpOQULOLKE
YOPOKTNPOTIKG TV  yolalokatoyidwv. 'Eugacn didetoar otnv  aviivon kot peAétn  puog
YOPAKTINPICTIKNG TepinT@ong éviovng yoralokataryidac, g omoiog e€erdlovior To. CLVOTTIKA KoL
OeppodVVOIKG YOPAKTNPIOTIKA, KOl Ol Unyavicpoi dnpovpyiog ko avartuéng me. Tivetor avéivon
TV ded0UEVOV TOV pavTdp kapov Votepa amd enelepyacia pécw tov mpoypappoatog TITAN, kabng
Kol TOV S0pLOOPIKAOV EKOVOV. ATO Tn oOVOES TV  JeJOUEVOV TNG YOPOKTNPIOTIKNG TEPITTMOTG
TPOKVITEL {10 GUYKPLTIKY EIKOVO AVTAV, OG TPOG TN HEST £IKOVA TV YaAalokatoryidmv g meptddov
perétng 1998-2008.

AgEerg kKhewdd yoralokotaryida, povtdp kapov, avokhaotikotnta, Kevipukrn Makedovia
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The impact of topography on the precipitation regime over
Epirus, NW Greece, during the cold period of the year

0.A. Sindosi (1)*, A. Bartzokas (1), V. Kotroni (2) & K. Lagouvardos (2)

(1) *Laboratory of Meteorology, Department of Physics, University of loannina, loannina, 451 10,
Greece, osintosi@cc.uoi.gr

(2) Institute of Environmental Research and Sustainable Department, National Observatory of Athens,
Athens, Greece

Abstract The aim of this study is to investigate the impact of orography on the distribution and the
height of precipitation in Epirus, NW Greece, during the cold period of the year. For this reason, a
precipitation event with typical wintertime characteristics is considered; i.e. a low pressure system
centered southwest of Epirus and moving slowly northeastwards, generating southerly winds and
causing extended and heavy precipitation over the area. The case is firstly simulated by applying the
numerical meteorological model MMS in a high resolution grid (2X2 Km) by incorporating the actual
topographical data of Epirus. Then, the model is applied again incorporating modified data of
topography, in order to study the differentiations in the fields of the most important meteorological
parameters, which are directly related with precipitation. The results show that the height and the lee-
and windward sides of the mountains have a considerable effect on the spatial distribution and the
values of most of the parameters.

Keywords wintertime orographic precipitation, modified topography, numerical model MM5

Eridopaocn Tov avayldi@ov 6TV KATEVOU] TOV VETOV GTI|V
"Hrewpo, Katd v yoypn nePiodo Tov £T00¢

0.A. Zwtoon (1)*, A. Mraptlokag (1), B. Kotpovy (2) & K. AayovBapdog (2)

(1) *Epyactiipio Metswpoloyiog, Tujuo. @voikng, Hovemotiuio lwavwivawy, lwavviva, 451 10, EAAdda,
osintosi@cc.uoi.gr

(2) Ivetitovto Epevvav Iepifiiloviog kar Biwowne Avemroéng, E6viké Aotepookomeio AOnvav,
Abnva, EAada

Mepitnyn H epyocio avt o160 €xetl va peretel n enidpaon Tov opevmdv OYK®V GTNV KOTOVOUY
Kol TO VYOG TOL LETOV oTnVv mepoyn g Hmelpov, kotd ™ wuypn mepiodo tov €rovg. I v
TPOYLOTOTOINGN TOV GTOXOV, EMAEYETOL KOU UEAETATOL OVOALTIKG Lot TUTIKN XEWEPV TMEPIMTMON
VETOV KaTd TNV ool PapopeTpikd YapUnAd pe kEvpo voTodvtikd ¢ Hreipov kiveitar apyd mpog ta
Bopeloavatolkd Kot TpoKoAel avEHOLS VOTiOV S1EvBIVoEMV KOBMG Kol EKTETAUEVES KOl EVIOVEG
Bpoyontdoelg oty mepoyn g Hrelpov. Apyikd, Tpoylotonoleitonl TpoGoUoimoT TOL GUVOLEVOD e
™ ¥PNoN ToL aplBuNTIKOL PETE®POLOYIKOD poviéAov MMS e mAéypa vyming oplldvTiog avarvong
(2X2 Km) pe giooyoyn de30UEVOV TPAYUATIKOD avayADOoV. XTN GLVEXELD, TO HoVTELD epapuoleTol
KOl TAAL YPNGILOTOIOVTOS SEGOUEVA EIKOVIKOV-TPOTOTOMNUEVOD OVOyADPOL, MGTE v peetnBovv ot
petaforég ota mEdiO HETEMPOAOYIKADV TOPAUETPOV O OToleg cuvdéovTan dueca pe T dnuovpyio Tov
VETOV. ALOTIGTOVETOL OTL TO VYOG TOV 0pEMV KaOMG Kol Ol VANVEUEG M| TPOCTUEVEG TAEVPEG TOVG
emnpealovv onNUavVTIKA TNV 0ptlovTio KOTAVOLY| CAAG KO TIG TILES TMV TEPICCOTEP®Y TAPAUETPMV.

AgEerg Krerdrd yeipueptvoc opoypapicodg vetodg, TpOmonotuévo avayAvgo, aptduntiko poviéio MMS
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Synergy of different techniques for the aerosol type
discrimination: Application over Hyderabad, India

P.R. Sinha (1), D.G. Kaskaoutis (2)*, R.K. Manchanda (1), P.G. Kosmopoulos # & S.
Sreenivasan (1)

(1) National Balloon Facility, Tata Institute of Fundamental Research, Hyderabad - 500 062, India
(2)*Research & Technology Development Centre, Sharda University, Greater Noida, 201 306, India,
dimitriskask@hotmail.com

*Formerly at University of Athens, Department of Geology and Geoenvironment, Athens, Greece

Abstract The present study focuses on analyzing the seasonal changes in the nature of aerosols using a
classification scheme proposed by Gobbi et al. (2007). This scheme is based on the correlation between
a-Angstrom in the 440-870 nm and the difference (do) in o values determined at 440-675 nm and 675-
870 nm, also including the radius of fine-mode particles (Ry) and the fine-mode fraction (). Spectral
aerosol data for the period April 2009 - March 2010 over Hyderabad, India were analyzed to study the
seasonal aerosol properties. The results reveal a seasonal dependence i.e. the presence of fine-mode
aerosols under turbid atmospheres in winter and post-monsoon, a mixture of fine and coarse aerosol
types in pre-monsoon and a significant influence of marine mixed with dust air masses during the
monsoon season. The identification of the aerosol source type and the modification processes are also
discussed against air-mass trajectories and CALIPSO observations. Furthermore, we have also checked
the consistency of this scheme with the conclusions arrived from the columnar size distributions and
the correlation between AOD and spectral a. The comparison demonstrates the usefulness of the
classification scheme for the monitoring of seasonal variation of the aerosol types and modification
processes in the atmosphere.

Keywords Acrosol optical properties, sun photometer, techniques, aerosol types, Hyderabad

2VVOVAGHOG OLAPOPMOV TEYVIKDV Y10 T1] OLIKPLGT] TOV TUTOV
TOV agporvpatov: EQappoyn oto Hyderabad, Ivoia

P.R. Sinha (1), A.I'. Kaokaovtng (2)*, R.K. Manchanda (1), IL.I'. Koopémoviog # & S.
Sreenivasan (1)

(1) Ivetitobro Epapuocuévis Epevvog, Hyderabad, Ivdio.

(2)*Tunua  Epevvag wou  Teyvoloyiag, Sharda University, Greater Noida, 201 306, Ivdia,
dimitriskask@hotmail.com

*aaiérepa oro Havemotiuo AOqvav, Tuiua Fewloyioc ko ewnepiféiiovioc, ABiva, EAAéda

Mepiinqyn H mapovca epyacio avordel Tig emoyikés HeTaPOAEG 0T PVON KOL TIG OTTIKES 1O10TNTEG TOV
OEPOALVULATOV YPTCLLOTOLDVTOG £VOL GYNLLOL Sl ®PIGHOD TTov Tpotddnke and tovg Gobbi et al. (2007).
To oynua ovtd Paciletoar otn cueyétion Tov a-Angstrom ot poopatikn tepoyn 440-870 nm kot ot
Swpopd (da) Tov TdV 0V o oTIc TEPLoYEC 440-675 nm kot 675-870 nm, Aoufdvovrag, emiong,
VIOYIV TNV 0KTIVO TV AenTOKOKK®V cmpatidiov (Ry) kot o 1060610 avtdv (1). Pacpatikd dedopuévo.
agpolvpdtwv oto Hyderabad, Ivdie wotd v mepiodo Ampidog 2009 — Méptiog 2010
XPMNOWOTOMONKAY Yyio TN HEAETN TOV EMOYIKAOV WO0TNTOV TOV 0EPOALUAT®V. Tao amotelécpota
avéder&av v vapén AETTOKOKK®V OEPOAVUATMV GE PUTAGUEVES ATHOCPUPES KOTA TN YELLEPIVI] KoL
LETO-LOVOMVIKY TEPi0do, éva piypo AETTOKOKK®V KOl YOVOPOKOKK®V COUATISIOV KOTO TNV TPo-
povowviky mepiodo Kor avauelln Ooioociov aepiov paldv pe aegpoivpote okoOvng Kot
povo®viky tepiodo. H didkpion tov TOTOV 0gpOAVUAT®V Kol TMV S0SIKACIOV LETATPOTNG TV TNV
atudoeapa GLYKPIVETAL, ETIONG, LE TIG TapatnPNoEls Tov dopupopikod déktn CALIPSO. H chykpion
TOV OTOTEAEGUATOV LE OVTIGTOLO GAADV TEXVIK®OV, T.Y. Katovoun pHeyé0oug Tmv agpoALUATOV Kot
GLGYETION TOV OTTIKOV PAOoug e To a-Angstrom, ovadEIKVOEL T1 YPNOLUOTNTO TOV GYNLOTOS VTOV
Yo TV TapakolovOnen g HeTOPOANG TOV TOHTOV AEPOAVUATOV KOl TOV J0SIKOGIOV TPOTOTOiNoNg
OTNV OTUOCPALPA.

AgEerg Krerdrd 1510t teg 0eporlupdtov, NA0-QOTOUETPA, TEYVIKES, TOTOL aeporvpdteov, Hyderabad
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Meteorological conditions associated with strong tornadoes
in Greece

M. Sioutas (1)*, P.T. Nastos (2) & H.A. Flocas (2)

(1)*ELGA — Meteorological Applications Centre, Thessaloniki, 55103, Greece, sioutas@elga.gr
(2) National & Kapodistrian University of Athens, Athens, Greece

Abstract Tornadoes are associated with deep convection and severe thunderstorm activity,
representing extremely dangerous phenomena. Strong tornadoes, considered those of an intensity of F2
(Fujita scale) or T4 (TORRO scale) or greater, although rarely occur in Greece, however can pose a
significant hazard to the community, including property, infrastructure, agricultural damage, injuries
even and fatalities. In this study, an analysis is performed of meteorological conditions associated with
strong tornado occurrences during the last twelve years, a period with systematic tornado recording in
Greece. Selected cases include a sample of strongest and most damaged tornadoes as have been
evaluated in the 12-year Greek tornado database (2000-2011). Synoptic and mesoscale features
favourable for the development of such severe incidents, including upper-air patterns, thermodynamic,
wind parameters and convective instability indices, are examined. Thus, a contribution is offered to
increase the ability to identify and anticipate such extreme weather events, critical to the mission of
operational meteorologists.

Keywords thunderstorm, tornado, strong tornado.

MeTemporoyikég cvVONKES GYETILONEVES UE LGYVPOVS
olpoves otnv EALGOO

M. Xwvrog (1)*, I1.O. Naotog (2) & E.A. ®rdka (2)

(1)*EAT'A - Kévipo Metewpoloyikav Epapuoywv, Ocaooloviky, 55103, EAAdda, sioutas@elga.gr
(2) EOvixo kou Komodiotpioxo [avemaoriuio Adnvav, ABnva, ELAddo

Mepilqyn Ouv cipoveg oxetiovtal pe €vtovi ovodikn HLETOPOPE KOl SpacTNPLOTNTO GPOSPOV
Katoylidwv, avtimpocmrevovtag eEapetikd emkivouva @awvopevo. Ioyvpoi oipaoves, Bempovpevol
avtoi pe évraon F2 (khpaxag Fujita) 1 (T4 khipoxag TORRO) 1 peyoAdtepn, ov kor omdvia
gppaviCovtar oty EALGda, ©61060 amotehodv £vo onHovTikd Kivouvo yio v Kowvovia, pe {nuég
GTNV TEPLOVGIQ, GTIG VITOSOUES, OTNV OYPOTIKN TOPAY®YT], LE TPOVUATIGHOVE, OKOUO Kol avOpdTiveg
OmOAEIEC. XTN HEAETN auTY], YIVETOL OVAADON TOV PETEMPOAOYIKOV GLUVONK®OV oL GuoyeTifovial pe
NV EUPAVIOT IOXVPAV GLPOVEOV NG TeEAeLTainG dmdEKNETIOG, TEPIOG0 CLOTNUOTIKNG KATAYPOPNS TOV
opdvov otnv EALGSa. Ot emheypéves Tepmmtdoels mov avorvbnkov mepilapfdavovy va detypo amo
TOVG 1oYLPOTEPOVG Kol o {nuioydvoug clpwves omwg aforoynnkav ot 12-et EAAnvikr Bdon
dedopévav cpavev (2000-2011). E&etdlovior cvvomtikd kot HEOTG KAILOKOG YOPOKTNPIOTIKA,
€VVOIKA Y100 TNV OVATTUEN OVTOV TOV GEOSPOV QULVOUEVOVY, TEPIAAUPAVOVTOG KOTAGTAGES TNG
AvAOTEPNG ATHOCPULPAG, TAPAUETPOVS BEPUOSVVOIKES Kot avELOV, KaBMG, kot delkTeg aotdbelac. ‘Etot,
pio cupPoAr TPOGEEPETAL GTNV VENCT TNG KOVOTNTOG Y10 OVOYVAOPLOT KOl AVOLOVH TETOLOV OKPOimV
KOLPIKADV YEYOVOT®YV, OVCLOGTIKN GTIV GIIOGTOAN TMV EMYEIPTCLOKDY LETEDPOALOYDV.

AéEerg Kherdra kataryida, cipovog, 16yvpog clpovac.
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Hail spatial and temporal distribution in Greece

M. Sioutas
ELGA — Meteorological Applications Centre, Thessaloniki, 55103, Greece, sioutas@elga.gr

Abstract Hail is precipitation in the form of spheroid or irregular particles of ice, usually produced by
convective clouds. It is classified among the major weather threats, resulting in significant damage to
agriculture and property. Hail data can offer to estimation of risk and level of damage and also to
natural catastrophe modelling, in quantifying financial loss for the insurance and reinsurance industry.
Analysis of spatial and temporal distribution of hail in Greece is presented, based on three data sources,
namely, the meteorological stations data of Hellenic National Meteorological Service (HNMS), the
economic insurance data and the hailpad network data of the hail suppression program of Hellenic
National Agricultural Insurance Organization (ELGA). A considerable spatial and temporal variability
was indicated by the weather station data with a yearly average ranged from 4 to 5 hail days over west
Greece and a generally decrease of hail from the west to east and from interior to coastal areas. Small
scale analysis based on hailpad data revealed local hail maxima at higher altitude and close to mountain
areas and a decreasing frequency closer to the sea. Insurance data indicated a yearly average of about
50 million Euro, concerning economic damage to agricultural crop.

Keywords Hail, Hailfall, Hailstorm, Thunderstorm

XmpiKi Kot Ypovikn Katavour Tov yorallov otnv EALGOQ

M. XwovTog
EATA - Kévipo Metewpoloyikawv Epapuoyav, Ocooalovikny, 55103, EJLada, sioutas@elga.gr

Mepiinyn To yordl eival VETOS 6T HOPPT CORAPOEWDV 1) AKAVOVIGTOV TEULOYISIOV TAYOVL, GLVHOMG
TPoEPYOUEVOG 0O cwpertopoppa véeN. Kototdooston petald tov peylA®v KOPIKOV OTE®V,
apo&evavtag onpavtikn {nuid ot yempyia kot avOpodmivn neploveia. Ta dedopéva yoraliov propodv
VO TPOGREPOVY GTOV VIOAOYIGUO TOL KIvOOVOL kot Tov emumédov {nuids, xabmg emiong ot
HOVIEAOTOINGT QUOIKAOV KOTOGTPOP®OV, YOl TOCOTIKOTOINGT TNG OIKOVOMIKNAG OTOAEWS OTNV
OGQOAGTIKY] KOl OVTOOQUAIGTIKY Sadikacic. AVOALGT TG YOPIKNG KOl YPOVIKNG KATOVOUNG TOV
yoraliov otmv EAAGSe, Tapovcidletar pe ypnomn Tpudv TNYOV S0HEVOV KOl GUYKEKPLUEVA, TO.
dedopéva, TV petewporoyikmv otobucdv g EOBvikg Metemporoyikns Yanpesiog (EMY), ta
OLKOVOUIKA aoQOMOTIKG dedopéva kot To dedopéva Tov SIKTVOL YOAALOUETPOV TOV TPOYPEUIATOS
yoraling mpootaciag, Tov Opyavicpod EAinvikav T'ewpyikdv Acparicewv (EATA). A&oonpeint
YOPIKY Kol xpovikn perafintotnta tov yoAallov mpoodiopiletor pe Pdon to dedopéva TV
LETEOPOAOYIKOV GTAOU®V, 1e HEGO €TNO10 aplBpd petaéd 4 kot S nuépeg xahaltov ot Avtikr EALGSa
kot peimon tov yohallod amd SVTIKA TPOG OVATOMKA Kot OO To £VOOTEPEG TPOG TIG TOPOALOKES
meployxéc. Avaivon pkpng kiipakog pe Baon ta dedopéva tov yoralopétpov £de1&e Tomkd péyloTo.
tov Yoholol oe TEPLOYEG HEYOADTEPOV VYOUETPOL KoL KOVTA GE OPEVOVG OYKOVG, KOl LEWWUEVN
ovyvomTo kovid ot Odhooca. Ta aceoiotikd dedopéva €deiav €tolo péco Opo mepimov S50
ekatoppvpiov Evpd anolnuidcewmv, yio otkovopkn Cnuid 6Ty aypoTiKy Topoy®yn.

AéEerg Kherdora Xordll, Xaralomtoon, Xoaialokatoryida, Kotaryido
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Construction of winter temperature scenarios over Greece,
using an alternative statistical downscaling model based on
CCA

An. Skourkeas (1)*, F. Kolyva-Machera (1) & P. Maheras (2)

(1)*Section of Statistics and Operation Research, Mathematics Department, Aristotle University of
Thessaloniki, Thessaloniki, 54124, Greece, askourke@gmail.com

(2) Department of Meteorology and Climatology, School of Geology, Aristotle University of
Thessaloniki, Thessaloniki, 54124, Greece.

Abstract In this study, an attempt is made to construct mean — minimum winter temperature scenarios
over Greece, using an alternative statistical downscaling (Sd) model based on canonical correlation
analysis. The proposed model is derived, considering the long-term trends of the predictor variables
(1000hPa-500hPa thickness field geopotential heights - NCEP) and the predictand variables (observed
mean minimum winter temperatures over Greece). Both the trends of the above sets of variables were
eliminated by using linear regression models based on generalized least square estimators. The Sd
model is firstly calibrated for the period 1959-1978+1994-2000 and then it is validated for the
intermediate years 1979-1993. Afterwards, the same model is applied in order to generate a present day
scenario using the data from the HadAM3P, for the period 1961-1990 which is the control run period of
the GCM. In conclusion, two large scale outputs of IPCC - SRES are fed into these statistical models,
in order to estimate the above temperatures in 2071-2100. The advantages of the proposed method to
classical approach of CCA have been quantified in terms of a number of distinct performance criteria.

Keywords CCA, trend estimation, statistical downscaling, future scenarios

Koataokevm] oevapiov yio Tig yeipepvéc Oeppokpaciss oty
EALGoa pe 1 ypNon €VOALOKTIKOV HovTéAov vrofifacpov
KApOKOG faciopévo 6TV KOVOVIKI] avaivon

Av. Zxovpkéag (1)*, ®. Kohvpa-Mayaipa (1) & II. Mayaipag (2)

(1) *Touéag Lranionikig kot Eniyeipnoiaxis Epesvvag, Tunpo MaOnuatikav, Apiototéleto Hovemotiuio
Ocaoolovikng, Ocooaloviky, 54124, EMdoa, askourke@gmail.com

(2) Touéas Merewpoloyios kor Klporoloyiog, Tunuo Iewloyiog, Apiorotédsio Iovemoriuio
Ocaoalovikng, Osooolovikny, 54124, EALddo.

Mepiinyn O cKomAG TNG GUYKEKPIUEVTG EPYACLOG EVOL 1] KOTACKEVT GEVAPIOV Y10l TIG LEGES EAAYIOTES
yewepwég Oeppokpacieg oty EAAGda, ypnoyomoidvtog évo PEATIOUEVO GTOTIOTIKO HOVTEAO
vrofiacpod Khipakag mov Poaciletor oty avaAvoT KOVOVIKOV cLoYETIcE®mV HETOED 600 cuvolwv
UETOPANTOV, TV TPOYVOGTOV (Tdyog otpdpatoc, 1000hPa-500hPa, NCEP) kot tov pécmv erdyiotmv
yewepwav Beppokpacidv g yopoac. H Pektimon ouvviotator oty oeoaipeon Tov Ttdoenv TV
EUTAEKOLEVOV YPOVOGELPDOV, XPTCILOTOLOVTAS KATAAANAO HovTého maAvdpounong. Ta mpotevopeva
povtéda ekmoidevovrol v mepiodo 1959-1978+1994-2000, a&oloyodvrar v mepiodo 1961-1990,
ypnoporodvtag omevbeiog €€0dovg poviéhmv yevikng kuvkioeopiog (HadAM3P), evd téhog,
epappolovrat dVo pelovtikd oevapla. Ta amoteléopota Thg TpoTeEVOUEVNS HeBddoV GuykpivovTal e
TOL OMOTEAEGULATO TNG KAUGGIKNG pebodov vrofifacpod kKilpoakog Paciopévn oty Kavovikn ovaivon,
LECH SLOPOPETIKDV CTATIGTIKDV EAEYYWOV, ATOKAADTTOVTAG TV VIEPOYN| TNG TPOTEWVOUEVNS LeBASOV.

AgEerg Kredra kavovikn avalvon, extipnon tdoewv, vroBipacpds kAipokog, HEALOVTIKE oevApLa
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Climate variability and water mass formation in the Eastern
Mediterranean Sea

S. Sofianos (1)*, V. Vervatis (1), N. Skliris (1,2), S. Somot (3), A. Lascaratos (1) & A.
Mantziafou (1)

(1)*University of Athens, Ocean Physics and Modeling Group, Athens, 15784, GREECE,
sofianos@oc.phys.uoa.gr

(2) National Oceanography Center Southampton, University of Southampton, UK

(3)Groupe d’Etude de l’Atmosphére Météorologique, Centre National de Recherches Météorologiques,
Meétéo-France, CNRS, Toulouse, France

Abstract Recent changes of the thermohaline circulation in the Eastern Mediterranean (such as the
Eastern Mediterranean Transient) and older observations of the thermohaline structure of the Aegean-
Levantine region (with events of dramatic changes of deep water characteristics) reveal the very
sensitive character of the regional thermohaline circulation pattern. This and the long term variability
of seawater characteristics in various Mediterranean basins show that the deep water mass formation
processes in the region can be greatly affected by climate variability and the characteristics of the
extreme atmospheric forcing events. Theoretical work and modeling experiments point out the
effectiveness of extreme events and/or periods of abnormal atmospheric conditions to produce deep
waters of different characteristics and different equilibrium depth. Studying the mechanisms involved
in the air-sea interaction under extreme event conditions, with available observations and modeling
techniques, and monitoring important sites of water mass formation becomes very important for
understanding the regional dynamics of the water cycle and their effect on the climate of the whole
Mediterranean Sea region.

Keywords Water mass formation processes, Climate Variability, Extreme Events

KhMpoatikég orokvpavoeelg ko i onuovpyia faduov vepav
o1 avotoMkl Meooyewo 0dracca

2. Xogwvog (1)*, B. BepPatng (1), N. Xxipng (1,2), S. Someot (3), A. Aaokapdtog (1) &
A. Mavtliagov (1)

(1)*EOviko kour Kamodiorpioxd Iov/uio Abnvav, Ouddo Dvoikic Qreovoypopios kor ApiQuntirdv
Movtédov, AOnva, 15784, EALdda, sofianos@oc.phys.uoa.gr

(2) National Oceanography Center Southampton, University of Southampton, UK

(3)Groupe d’Etude de l’Atmosphére Météorologique, Centre National de Recherches Météorologiques,
Meétéo-France, CNRS, Toulouse, France

Mepitnyn IIpoéceateg daxkvudvoels e Beppooiatikng kukioeopiag otnv AvotoAikn Mecsoyelo
(6nwg to Eastern Mediterranean Transient) Kot ToAOTEPES TAPATNPNOELS TNG OepLoOrATIKNG SOUNG
omv mepwoyn tov Aryoiov kot AgPavtivng (6mov  epgpavifovtar dpopatikés petaforég TV
YOPAUKTNPIOTIKOV TV Bobidv vepav) delyvouv ) peydin gvoictncio g doung g Oeppooiatikng
KukKAOQopiag otnv  mepoyn. AVTE T YOPOKTNPLOTIKA, KOODG Kol Ot SlOKLUAVOES TV
YOPUKTNPICTIKOY TOV VEPOV GTIS S1bpopeg LITolekdveg g Mecoyeiov pmopei vo emnpedletor Eviovo
amd TG KMUOTIKEG SIUKLUAVOELS KOl TO YOPOKTNPIOTIKG TOV OKPOi®V KOUPIKOV (QOLVOUEVOV.
OePNTIKEG TPOCEYYIGELG KOl YPNOT OPOUNTIKOV HOVIEA®V KATASEIKVDOLVY T1 SuvaTOTNTO HETABOANG
TOV YOPOKTNPIOTIKOV Kol Tov Pdbovc 16oppomticg TV vepdV TOv ONUovpyohvol KAT® omd
SLPOPETIKA akpaion KOPIKG PavOpeEVa /Kol TEPLOOOVE UE 18aiTEPEG ATUOOPAPIKEG emdpaoelc. H
HEAETN TV pnyovicpumv  oAAniemidpacnsg OGAacCOG-aTHOGPAPOS, XPNOUOTOLOVTAS HEBOS0VG
TOPATPNOTG KOl ApOUNTIKNG TPOCOUOIMONG KOL 1) CLVEXNG TOPAKOAOVONGT TEploydV dnpovpyiog
Boabidv vepmv, kabioToTor TOAD GNUOVTIKY Y10 TNV KOTOVONGCT] TOV SUVOLKAOV XOPOUKTNPIOTIKOV TOL
KOKAOL vepov Meooyeiov kat TG EXidpAoNG TOV GTIS SKVUAVOELS TOV KAIHOTOG TNG TEPLOYXNG.

AgEerg Krerdra Anpovpyia fabidv vepdv, Avvapkn tov kAipotog, Akpaio koipikd eovopevo.
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An attempt for teaching meteorological instruments to the
students of agriculture by using self-constructions

S. Spanos (1)* & X. Vatsios (2)

(1) *School of Agriculture University of Thessaly, Volos, 38446, Greece, Serafi@sch.gr
(2) EKFE Magnesias, Volos, Greece

Abstract The paper is a concise description of an attempt to teach laboratory meteorology in the school
of agriculture at the University of Thessaly by using self made meteorological instruments. After a
thorough description of the operational principles and the exhibition of model constructions, students
were asked to repeat the construction using ordinary materials and simple tools. A calibration
procedure and sample measurements were also required in order to complete their project. Increased
enthusiasm and interest from the students was especially encouraging for the future repetition of the
attempt.

Keywords Laboratory Meteorology, Meteorological instruments, self-constructions, calibration.

Mo amtomtelpo. H1000KAALAS TOV EPYAOTNPIOV
MeTtemporoyiog 6€ QOITNTES YEOTOVIOG UE TN YP1IoN
LOL0KUTUOKEVDV

Y. Xravog (1)* & E. Barouog (2)

(1) *Tunuo l'ewmoviog 11.6., Bodog, 38446 ,EAAdda, Serafl@sch.gr
(2) EK®E Mayvnoiog, Bolog, ELAddo

Mepiknyn Ztv epyacio avT) TEPLYPAPETOL Lo ATOTEPU SOOCKAAING EPYAUCTNPLOKDY OOKNGEDV
petewporoyiog pe ) Pondela Wiokatackevdv. Ot ackovpevol eortntés yeomoviag ato 1O katd to
TapehBOV akadnUaikd £T0¢ KANONKAV VoL KATOGKELAGOUV 10 LETPTIKT) GUGKELT TNG EMAOYNG TOVG
Kot vo. T Pobpovopncovv @ote va givor Asttovpykn kot afdmot. H polikn aviomodkpion otig
amolthoelg outég £6g1&e o evBappuvTIKY adENCT TOL eVOPEPOVTOG Yot TO paOnpa kKo Edmwoe
evoeilelc Yoo KaADTEPT KOATAVONOT| UETEMPOAOYIKMDV gvvoldv. H emavdinyn Tov €yyeipnuoTog He
peyaAvtepn tumomoinon Oswpeitan 6t Oo efadeiyel opiopéveg atéheleg kol Ba dMOEL mEPIGGOTEPQL
SedopéVaL Yo OVTIKEWEVIKT 0EL0AOYNGN TG S180KTIKAG aTHG HeBdSOoV.

AéEerg Khewdra Epyaoctipio Metewmpoloyiag, Metewporoyikd dpyava., 1810KaTtacKeVEG, fadpovounon.
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Contribution to the study of regional actual evapotranspiration
with the use of surface energy balance and remote sensing for
central Greece

M. Spiliotopouloes (1)*, A. Loukas (1) & H. Michalopoulou (2)

(1)*Laboratory of Hydrology and Aquatic Systems Analysis, Department of Civil Engineering,
University of Thessaly, Volos, Greece, spilioto@civ.uth.gr

(2) Department of Environmental Physics and Meteorology, Faculty of Physics, University of Athens,
Greece

Abstract Actual Evapotranspiration (ET,) is one of the main components of the hydrologic cycle and a
continuous effort arises in order to improve its estimation. In this study in-situ data from selected
meteorological stations over central Greece are used to calculate daily ET, values during the warm
season. These values then are combined with ET, values computed with SEBAL (Surface Energy
Balance Algorithm for Land) method. SEBAL is an image-processing model comprised of twenty-five
computational submodels that computes ET, and other energy exchanges as a component of energy
balance. A series of Landsat-7 Enhanced Thematic Mapper Plus (ETM+) satellite images were
acquired and used for the estimation of ET, on a pixel-by-pixel basis. Landsat images consist of eight
spectral bands with a spatial resolution of 30 meters for Bands 1 to 7. ET, values generated from two
different sources are then analyzed and annotated. Finally ET, values are mapping provided a useful
and efficient tool for the estimation of regional actual evapotranspiration used for water resources and
irrigation scheduling and management.

Key words SEBAL, actual evapotranspiration, Landsat 7, ETM+, Penman-Monteith.

YopPoin oty ekTipnon TG TPAYRATIKIG EEOTNIGO0OTVONS 1
EQPOPUOYT] TOV ETLPAVELOKOD EVEPYELOKOV 160LVYi0ov KL TN (piion
Aopv@opikng Tniemokonnong Yo TNV TEPLOYN TS KEVTPIKNG
EMAGdog

M. Xmmheténoviog (1)*, A. Aovkdg (1) & X. Myaromovrov (2)

(1) *Epyactipio Yopoloyias kar Aviivong Yoorikwv Zvotnudrowv, Tuquo Iolitikov Mnyavikov,
Hovemortiuio Occooliag, Borog, 38 334, e-mail: spilioto@uth.gr
(2) Touéag Pvoikng Iepifidliovios - Metewpoloyiog, Tunuo Dvoikng, Iovemotiuio Adnvaoy

Mepiinqyn v mapovca epyooio e€etdletar 1 cvuPforn g Aopveopikng Tniemokodanong otnv
ektipnon g mpaypatikng eEatpcodiamvong v v meployn g Kevrpunc EAAGdac. H mpaypatikn
eatpioodanmvon (ET,) anotedel Evav amd ToUG KUPLOTEPOLS TOPAYOVTES TOV VIPOAOYIKOD KUKAOL KOl
v, T0 AOY0 auTO givol EMTAKTIKN 1 avaykn g akpiéotepng extipnong tov peyébovg g 1060 o€
YPOVIKO 000 Kot 6€ YmPKod enimedo. Tvykekpiévo emtyepeitan o vmoroyopog g ET, katd ) Bepun
neplodo Yoo CLYKEKPILEVEG MUEPEG TNG Tehevtaiag dekaetiog ypnopomomvtag tn pébodo SEBAL
(Surface Energy Balance Algorithm for Land). H pefodoroyia SEBAL avrkel otnv katnyopia tov
éupecov pebodoroyiwv extipnong e ET, kot ovvictator and éva poviého emelepyaciog ekoOvov
amotehoVUEVO amd 25 VTOAOYIGTIKA LITOUOVTELD TO 0Toio VoAoyilovv v e€aticodiomvon Kabmg
Kot GAAEG QUOIKEG MAPAUETPOVS OV oyetifovion He To gvepyelakd oolvylo g yng (Aevkavyela,
aenm pon Oeppotnrag kAm.). o t0 AdYyo avTO YPNGIUOTOOVVTOL KOVAALL TOL OpaTOV, TOV
vEépLOpov, Kkt Tov Beppikod veépvOpov Tov acbntpo ETM+/Landsat-7 pe yopwn avéivon 30 m.
O twég g ET, mov mpoxvmrovv ocvykpivovion pe i tég g ET, mov vmoloyilovtor omd
TOPOTNPNOES  HETEMPOAOYIK®DV TOPOUETPOV 0omd  ovuPatikodg otabpodc g TEPoyng Kot
0aELOAOYOVVTOL TOL GYETIKA OMOTEAEGLOTO. ZaV TEAIKO TPOIOV NG €Pyaciag yoptoypagpeitor m
apoypoTikn  €E0TUIGOS0MVOT] GOV GUVAPTIGT TOV EVEPYEWNKOD EMPAVELOKOD 16olvyiov avd
gikovoototyeio.

AéEerg Krhewora SEBAL, mpaypotikn eéatpnicodianvon, Landsat 7, ETM+, Penman-Monteith.
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The effects of naturally produced particles on radiative
transfer

C. Spyrou*, G. Kallos, C. Mitsakou, P. Athanasiadis & C. Kalogeri
University of Athens, 15784 Athens, Greece, cspir@mg.uoa.gr

Abstract Mineral dust aerosols have a profound effect on the radiative transfer and energy distribution
into the atmosphere. By absorbing and scattering the solar radiation aerosols reduce the amount of
energy reaching the surface. In addition aerosols enhance the greenhouse effect by absorbing and
emitting outgoing longwave radiation. Desert dust forcing exhibits large regional and temporal
variability due to its short lifetime and diverse optical properties further complicate the quantification
of the Direct Radiative Effect (DRE). The complexity of the above processes, indicate the need of an
integrated approach in order to examine these impacts. To this end the radiative transfer module
RRTMG has been incorporated into the framework of the SKIRON model. The updated system was
used to perform a 6-year long simulation over the Mediterranean region in order to evaluate the
magnitude of the DRE over a large period of time. As it was found, the most profound effect dust
clouds have in areas away from the sources is the surface cooling through the “shading” effect. The
long wave radiation forcing below and above the dust cloud is considerable and drives changes in the
tropospheric temperature. In general dust particles cause warming near the ground and at mid-
tropospheric layers and at the same time cooling of the lower troposhere.

Keywords desert dust, dust feedback, radiative transfer

Eridopoon TovV copatidiov QUoIKNg TPoEAEVGTS 6T
owdooon TG axTIvoforiag

X. Zxopov*, I'. Kardrog, X. Mntedkov, I1. ABavaciadng & X. Karoyepn
Hovemoriuio ABnyvav, 15784 AOnva, EXAdda, cspir@mg.uoa.gr

Tepidqyn H mapovcio copotidiov okovng £xel oNUovTKh enidpacn 610 160L0Y10 0KTIVOBOAM®Y Kot
TNV €VEPYELOKN KoTovopn oty atpdoeaipa. To aiwpodueva copotidle okeddalovv Kol amoppopody
UEPOG TNG NAOKNG OKTVOPBOAIOG HEIDOVOVTAG TO TOGOGTO TNG EVEPYEWNG OV QTAVEL GTO £30.(OC.
Emunpocbeta evioybovv 10 @ovopevo Tov BepUoKNTiOL OTOPPOPOVTIOG Kol EKTEUTOVIOG LEYOAOL
pfiKovg kopatog aktwvofolia. H emidpacn g okdvng epeovifel €viovn yopPIKn Kol YPOVIKN
petafAntomnta e€ottiog Tov Hikpov xpovou Long TV cOUATIOIMV KOl TIG SIPOPETIKEG OMTIKEG TOVG
W010TNTES, TEPIMAEKOVTOG TNV mocotikonoinon g Apeong Emidpaong omnv AxktivoBoiio (AEA). H
TOAVTAOKOTNTO TMOV TOPUTAVE GOIVOLEV®V AVESEIEE TNV AVAYKT VIO 0l OLOKANPOUEVT] TPOGEYYION
Kot odnynoe oty €160y®YN Tov VIocvotnuatog aktivoforicg RRTMG ot doun tov poviélov
SKIRON. To avaveopévo cOoTNUe €QOPUOCTNKE Yo o mepiodo 6 ypoOvVeV otV TEPLOYXN NG
Mecoyeiov pe okomd va a&loloyndei 1 AEA og pio peyddn ypovikr nepiodo. Onmg mpoékvye 1 mo
ONUOVTIKY ETOPACT] TOV COUATIOIOV GKOVNG G€ mePLoYEs Hakpld and Tic mnyés givon 1 Wwoln g
EMEAVEWNG PEG® TOL QaVOpEVOL TNG “okioons”. to vaépvBpo M Vmapén copatdiov mpokoiel
petaforég oty Kotokopuen Beppokpactokn katavoun. ITo cuykekpipéva 1 epnuiky okovn mpokaet
0éppavon Kovid o100 £3apo¢ Kol oTn pEoT TPOomOoPUIpa, VM TAPAAANAC Tpokoiel yoén otnv
KOTOTEPT TPOTOGPALPO.

AgEerg Krerdra epnpukn okovn, enidpacn okovng, d1adoon aktivoBoriog
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Day to day Variability of Air Temperature over Greece for
the period 1957-2002

B. Stathopoulos (1), A. Fotiadi (2,3)*, I. Houssos (2), N. Hatzianastassiou (2), & I.
Vardavas (1)

(1) Department of Physics, University of Crete, Heraklion, Crete, Greece

(2)*Laboratory of Meteorology, Department of Physics, University of loannina, 45110 loannina,
Greece, afotiadi@uoi.gr

(3) Department of Environmental and Natural Resources Management, University of loannina,
Agrinio, Greece

Abstract In the ongoing discussion of global warming and current climatic changes, an open issue is
the increased variability of climatic parameters and the changing frequency and intensity of their
extreme values. In this framework, the present work deals with the day-to-day variability of maximum
(AT ax) and minimum (AT,,;,) air temperature and diurnal temperature range (A(DTR)) over the Greek
area for the period 1/9/1957 - 31/8/2002. The data used are daily values from 10 stations of the
National Hellenic Meteorological Service (N.H.M.S.) which are uniformly distributed over the study
area. The absolute values of the considered parameters, for each station, are analyzed in terms of intra-
annual and inter-annual variation, whereas the existence of statistically significant trends on a seasonal
and annual basis are also examined. The analysis reveals stations with common behaviour regarding
temperature variability mainly determined by their geographical location and other geophysical
characteristics. In many cases, especially for day-to-day variability of extreme temperatures (AT, and
ATin,) there appear statistically significant trends, mainly increasing, either on a seasonal basis or
annual. Finally, the analysis of frequency distribution of the temperature variability values has shown
that these can be approximated by distributions that approach in many cases the normal one.

Keywords climate change, maximum temperature, minimum temperature, normal distribution

Merétn G 0o pépa o€ péPa peTafAnToTnTog TNG
Ocppoxkpaciog Tov 0EPU KoL TOV TAGEMYV TNG 6TOV EALGOKO
YOPO Yo TNV EPiodo 1957-2002

B. Xta@6moviog (1), A. PoTaon (2,3)*, H. Xovoog (2), N. Xarlnavastaciov (2), H.
Bapoapag (1)

(1) Tunua Pvoixng, Hovemorjuio Kpnng, Hpdxlero
(2) *Epyactipio Metewpoloyiag, Tunuo @voikng, Havemotiuio loavvivov, lodavwiva, afotiadi@uoi.gr
(3) Tunua Awoyeipiong Heprfolloviog & Pvaikwv Iopwv, [avemotiuio lwavvivay, Aypivio

Tepidnyn Xy mopovca epyocio LEAETOVTOL Ol amd péPQ o€ péPa. petaforéc g UEYIoS (AT max)
Kot eAdomg (ATmin) Nuepnotog Beppokpacios, kabmg kot tov Huepiolov Ogppokpaciakod Evpoug
(A(HOE)) otov &\ladicd yopo. Ta dedopéva eivar mueproleg Tipéc kot mpoépyovior omd 10
pete@poroyucovg Xtabuovc g EBvikng Metewporoyikng Ymmpeoiog (E.M.Y.) mov eival oyetikd
OLOLOLOPPO KOTOVEUNUEVOL KOl KOADTTOLV TN Ypovikh mepiodo amd 1/9/1957 éwg 31/8/2002.
MehetdvTon GTATIOTIKE 1) HECT EVOOETNOLO TOPELNG, 1 YPOVOCELPA TOVG Kol O TAGELS, Yo kéfe Ztaduo,
o€ €TNOl0 Ko €MOYIKT PAcn. MEc®m TV TPAYLOTOTOOVUEVOV GLYKPICEMV OVASEIKVOOVTOL KOW(
YOPOUKTNPIOTIKA oTn PeTOPANTOTNTA TNG Oeppokpacioc, To omoic SWHOPEOVOVTUL KLPImG amd T
Ye@YPAPIKN 00T TV ZTafudv 0ALd KOl To KOTA TOTOVS YEDHOPPOAOYIKA YAUPAKTNPIOTIKA. Xg TOALEG
TEPTMOGCELS, WOwiTEPA Ol AT 0y Kot AT in, ELPAVICOVV GTOTIOTIKA GNUOVTIKES TACELG PETAPOANG OF
EMOYOKO EMIMEDO, KLPIMG AVENTIKES, O 0TOlEG GLYVE OTOTVIAMOVOVTAL KOl GE EMIMEIO UECOV ETNOLOV
TIpH®V. AvoAbOnkov emiong ol KATaVOUEG GLYVOTHTOV EUPAVIONG TOV UETOPOADY, Ol OTOiEG OTIg
TEPLOGOTEPES TEPUMTAOCELS TPOGOLOLALOVV TNV KavovikY| katavour. [apatnpovvial ©ot660 Kot Aoy
TOTTOL KATAVOUES OTMG AoYaplOpkd Kavovikoh Tomov i) Pearson.

AéEerg Khewdrad petapoin khipartoc, péylot kot eldytot eppokpoocio, KavOVIKT KOTOVOUN
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Investigating with the Ceres-Wheat Model the impacts of
soil and climate factors on durum wheat performance and
earliness in Northern Greece

K. Symeonidis, T. Mavromatis* & S. Kotzamanidis

Department of Meteorology and Climatology-School of Geology, A.U.Th., Thessaloniki, 54124,
Greece, thmavrom@geo.auth.gr

Abstract Understanding crop-climate relationships is an important step to the development of reliable
management systems that could allow yield prediction and quality improvement. In the present study,
the impacts of soil and climatic factors on phenological development and productivity of three varieties
of durum wheat (Triricum turgidum) have been examined. For this purpose, phenological observations
and the final harvest from experiments conducted in the farm of the Cereal Institute in Thermi,
Thessaloniki, during 2003-2010 were taken. Furthermore, the extent to which the CERES-Wheat
model may predict the observed relations between soil-climatic factors and durum wheat has also been
investigated. The root mean squared error (RMSE) for end OF ear growth ranged between 1.13 d and
1.88 d and from 0.52 to 1.27 d for model calibration and validation, respectively. The RMSE of final
grain yield was, on average, 0.21 t ha™ for model calibration and validation. This study showed that
CERES-Wheat has the capacity for simulating satisfactorily the impacts of soil and climate factors on
durum wheat performance and earliness in Northern Greece.

Keywords Ceres-wheat, Durum Wheat, Crop model calibration and validation

Xpnowponoinon tov Movréhov CERES-WHEAT pe oxom6 v
g0peo TG EMIOPAONG E0UPOKAUATIKAOV TAPAYOVTIMV GTI|V
07T00001 KUl TPOIUOTNTA TOV GKANPOV Gitov 6T Bopero
EALGda

K. Xvpeaviong, . Mavpoppatns* & X. Kotlapaviong

Touéas Metewpoloyioc kot Kiyazoloyiog-Tunuo. F'ewloyiog, A.I1.O. Osooaloviky, 54124, ElAdda,
thmavrom@geo.auth.gr

Mepitnyn H katavonon g enidpacng tov KALATog oty KOAMEPYELD TOV SNUNTPLOKOV PTOpPEl va.
Bonbnoet oV avartuén aEOTIGTOV SWYEPIOTIKOV GLOTNUATOY Tov Ba emtpédyouy TV TPOPAeyn
™G OTPEUUATIKNG amdOS0oNG Kot TN PEATI®OON TG TOWOTNTAG TNG TOPUY®OYNG. TNV TopoVoa pyaciol
peketnnke M emidopacn €S0POKAMUATIKOV TOPOUETPOV GTI| GUUTEPLPOPC KOL TNV TOPAY@YIKOTNTO
POV TOKIM®V GkANpov oitov (Triricum turgidum). Ot mapatnpioels mov eMedncav apopovcay
nepapato mov Edafav xopa v mepiodo 2003-2010 oto aypdktnpe tov Ivetitodtov Zitnpdv ot
Oépun BOeccalovikng. AlepevviOnke o Babudc otov omoio 10 poviého CERES-Wheat pmopei va
npoPréyel Tic oyéoelg KaAMEpyELg Kot edapokALaTIKOV cuvinkdv. H pila tov péoov tetpaywvikon
o@dipatog (RMSE) ya v nuepounvia Eeotayvdopatog kopdvinke peta&d 1.13 d kol 1.88 d  xon
0.52 d xon 1.27 d yio v Pabpovounon ko a&orldynon tov povtédov, avtictorye. To RMSE yo v
TEMKT TOPAYOYT 6TOpOL fTav, Katd péco 6po, 0.21 t ha™ yio tv Padpovopunot kat aEAdYNON TOL
povtédov. H perétn avt édeiée 61t to CERES-Wheat €yer tig Suvortdtnteg vo TpocOUOIdoEL
KOVOTIOUNTIKG, TNV €MOPao €S0QOKAUATIKOV TopayOVI®MV OTV amdd00n Kol TPOILOTNTO TOV
oKANpo citov otn Bopelo EALGSa.

AéEerg Krewdra Ceres-wheat, oxkAnpog citog, fadpovounon/a&loAdynomn aypopetemporoytkod
LOVTEAOL
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Monitoring cloud coverage in Cyprus for solar irradiance
prediction

R. Tapakis & A.G. Charalambides*

Cyprus University of Technology, Department of Environmental Science and Technology, Lemesos,
3603, Cyprus, a.charalambides@cut.ac.cy

Abstract The penetration and acceptance of Renewable Energy Sources has already taken place in our
lives. Solar Energy is the feedstock for various applications of RES, thus, the knowledge of the
intensity of the incident solar irradiance is essential for monitoring the performance of such systems.
The only unpredictable factor in defining the solar irradiance and the performance of the systems is
clouds. So far, various researchers proposed several models for estimation of solar irradiance in
correlation to the cloud coverage and the cloud type. The present work describes the development of a
simple method of field estimating the sky cloud coverage percentage using a digital all sky camera. The
method of distinguishing the clouds from the sky is the R/B threshold and the algorithm used for the
classification is a direct unsupervised classifier. Additionally, the results of the classification are
correlated to the direct and diffuse solar irradiance measured on site, comparing the results to the
existing irradiation models for cloudy skies.

Keywords cloud classification, solar irradiance, cloudy sky, all sky camera

HopaxkorovOnon g vépowong otnv Komrpo vy v
npofreyn ™ nAMoxig akTivofoiiog

P. Tamwaxng & A.I'. Xaporapwiong*®

Teyvoloyko Hovemoriuio Kompoo, Tunua Emotiuns ko1 Teyvoloyiag [epifallovrog, Agueaos, 3603,
Kvmpog, a.charalambides@cut.ac.cy

Tepidqyn H dicicdvon kou anodoyn tov Avavedoipmv Inyodv Evépyesiag ivan f1om pépog g (ong
poc. H Huoxn Evépyeto amotedel tnv mpdTn VAN yo Sidpopeg epapuoyés AITE kot og ek tovtov, 1
YVAOOT TNG €VIOONG TNG TPOCTIMTOVGAS aKTVOBOoAlDG ot YN eivol amapaitntn yio Tov EAEYX0 TNG
am6doong TV v AOY® cvotnpdtov. O povog anpoBAENTOG TOPAYOVIOG GTOV VITOAOYIGUO TNG NALOKNG
axTvoPforiog, Gpo Kot TG 0mOS00TG TMV GUOTNUATOV, £ivol Ta cOvvepa. Méypt onpepa, ddpopot
EPEVVNTEG TIPOTELVOY SLAPOPO VITOALOYIGTIKG LLOVTELD Y10 TOV TPOGOOPIGHO TNG NALOKNG 0KTIVOBOAlG
€ GLOYETION WUE TO TOCOGTO VEP®OTG GTOV OLPAVO KOl TOVG SLPOPETIKOVS TOTOVG cLVvEQmvV. H
TAPOVGO EPYUCia TEPLYPAPEL TNV avVATTVLEN Hiog amAng HeBddov, Yot TOV TPOGOIOPIGUS TOL TOGOGTOD
VEQMOTG, PNOWOTOIDVTOG Lo YNPLOKT OTOYPaPIKn punyavn tomov all sky camera. H pébodog mov
¥pPNOopomTotEiTal Yo TN S1IKPIoN TOV ovpavoDd amd Ta cvvvepa givar To mnhiko Kokkivo/MmAe g
évtaong tov focikdv ypopdtov (Kokkivo, [pdoivo, Mrmhe) 6tic potoypopies. Q¢ odydpiOpog yio tnv
ta&wounon Tov TOTOV TV VEE®MV ypnolpomombnke tagvountng xopic emifAeyrn. EmmAéov, Oa
TOPOVGLOGTEL 1] GLGYETION TOV OTOTEAECUAT®V TNG TAEIVOUNONG e LETPTOELG TNG GUECTG Kot S1hXVTNG
nAokng oktvoPfoAlog oto 1010 onueio kol GUYKPION TOV OTOTEAECUATOV UE TO VOLOTALEVO.
VTOAOYIGTIKG LOVTELD, VTTOAOYIGHOD aKTVOBOAING 6€ GLUVONKES VEQWOT|G.

AgEerg Krerdra ta&vopnon cuvvépov, nitokn aktivofolrio, vepedmong ovpavag, all sky camera
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Software for creating, managing and processing data base
from remote sensing

A. Theodorou, K. Nicolaides* & F. Tymvios
Meteorological Service, Nicosia 1418, Cyprus, kleanthi@spidernet.com.cy

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.

Keywords Climatology, data base processing, remote sensing

Aoylopko onuovpyiag, owaysipiong Ko eneepyaoiog paonc
0£00NEVOIV OTIC TEPUTTMOOELS EQUPUOYADV TIAERETPLOG

A. Og0d0pov, K. Nikoraionc* & ®@. Topprog
Metewpoloyikn Yrnpeoio, Aevkwoia 1418, Kompog, kleanthi@spidernet.com.cy

Mepidinqyn H 6o kor cuyvotepn €QapUoy QVTOHATOV LETEMPOAOYIKMOV GTOOUDV Y10l TIG OVAYKEG TNG
Yvvortikng Metewporoyiag kot Khpatoloyiog, dnpovpyel v avaykn oxeSGHOD AOYICUIKOV
Swyeiprong kou emefepyooiog tov petpnoeov mov AopPdvovtar. H mapodoa epyacio apopd tov
oxedlGHO €VOC TETOOL AOYIGIKOD, oL givol og Béon va dayelpiletar ko vo eme€epydleton Tig
UETPACEL TOL GULAAEYOVTOL b TOVUG OGULTOHOTOVG HETE®POAOYIKOVC oTabpodg mov  givar
gyKaTaoTNUEVOL oTa 0gpodpipia g Kompov, evd n xpron tov givar duvatdv va enektadei kol 6Tovg
OVTOUOTOVS LETEMPOAOYLKOVG 6Taf0VG oV Bpickovtal eykataoTnuévn og dAla onpeia Tng Kompov.
To Aoywopwd Pacileton oty Sopdpewon egedikevpévov poAlov epyaciog EXCEL pe m Borfeia
npoypoppaticpov Visual Basic for applications. Ta mapoydpeva Tpoidovio givol vad Hopen TIVAK®V,
StypapdTov 1 Kot LETE®POLOYIKMV KMITKMV.

AgEerg khewwa Khpatoloyia, Eneéepyacio fdoemv dedopévav, tmiepetpia
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Carbonaceous aerosols over the Mediterranean and Black
Sea

C. Theodosi (1)*, D. Smouliotis (1), P. Zarmpas (1) ,M. Kocak (2) & N. Mihalopoulos (1)

(1)*Department of Chemistry, University of Crete, Heraklion, P.O. Box 2208, 71003, Greece,
mihalo@chemistry.uoc.gr
(2) Institute of Marine Science, Middle East Technical University, Erdemli, Mersin, Turkey

Abstract Carbonaceous material (organic and elemental carbon) constitutes an important fraction of
aerosol mass. However its role in the Mediterranean and Black sea atmosphere is not well studied. To
fill this gap aerosol samples were simultaneously collected at a rural site in Greece (Finokalia, Crete), a
highly populated urban (Istanbul), a suburban (Imbros) and two rural sites in Turkey (Sinop, Erdemli),
from April 2009 to February 2010. Filters were analyzed for Organic and elemental carbon (OC and
EC), with the Thermal-Optical Transmission technique and water-soluble organic carbon (WSOC)
using an organic carbon analyser. Organic matter constitutes a significant part of the total mass of PM;,
(21-33% OC and 2-11% EC). The percentage of WSOC ranges from 37-40% of the OC for the four
remote regions, while in Istanbul constitutes 27% of OC and 10% of the total PM;, mass. Correlations
with other elements showed that the sources of organic matter in Istanbul are mainly due to the
anthropogenic emissions, while in rural and suburban areas due to long range transport and biomass
burning. The role of primary versus secondary sources of organic aerosols was also investigated.

Keywords organic and elemental carbon, water-soluble organic carbon

AvOpaxkovyo copatiole otnv Atpdcearpa s Meosoyeiov
kol Mavpnc Odraccag

X. Og0d060m (1)*, A. Zpoviwatg (1), I1. Zapprag (1), M. Kocak (2) & N. Myaiomovrog (1)

(1) *Tunua Xnueiog, Hpdxlero, TK 71003, EAAdda, mihalo@chemistry.uoc.gr
(2) Institute of Marine Science, Middle East Technical University, Erdemli, Mersin, Turkey

Mepitnyn H avBpaxovyo OAn (opyovikds Kor otolyelokdc GvOpakag) amotelel éva onUOVTIKO
TO0G0GTO TG HALag TV awpodpevav copatidiov. Qot660, 0 poOLog TOvg 6T Mecdyeio kot Mavpn
®dracoa dev €xel pelemnOel mMpwg. To kevd avtd €pyetol vor KOADWEL 1 TawTdYpOVN GLAAOYN
agpolvpdtev  amd o omopokpuouévn  meploy] ™G  EAMGdag (Dwokahd, Kphim), o
nmokvokatoknuévn actikr] (Kovetavivoimoin), éva apoactiokd (Tpuppog) kot d0o aypotikés meptoyés
omv Tovpkia (Zwvonan, Epvtepr), Anpiliog 2009 - defpovdpiog 2010. T Tov Tpocdiopiopd tov
opyovikod kot otoyglokod avBpako (OC xar EC) ypnoipomombnke Oepukdc-omtikdg avolvTig
avBpaxa, Vo yio Tov 13atodaAvTo opyavikd dvBpaxa (WSOC) avaivtig vdéatodiaivtov dvOpaka. H
opyavikn VAN amotelel éva onuavTikd T0606TO TG GVVOMKNG nalag tov PM;, copatidiov (2-33%
OC kot 2-11% EC). To mocooté tov WSOC kvpaiveror amd 37 €og 40% tov OC yo Tig T€00€p1g
OTTOLLOKPUCHEVES TTEPLOYEG, ev@d otnv Kwvotavtivovmodn, amotedel 27% tov OC wor 10% g
ouvoMkng nalag twv PM . Zvoyeticelg pe dAla otoyeia £de1&av OTL 01 TNYEG TG avOpakovyag VANG
omv Kovotavtivodmodn eivor kupiog A0Yy®m avOpOTOYEVOV EKTOUTDV, VM OTIG OYPOTIKEG KOl
NUIOCTIKEG TEPLOYXES, AOY® HETAPOPAS OTO HOKPWES omootdoelg Kot kovong Piopdaloc. Térog
peletOnke 0 POAOG TOV TPMOTOYEVMV KOl SEVTEPOYEVMV OPYUVIKADV EPOAVUATOV GT GUVOAIKN UAlo
TOVL OPYOVIKOD AvOpoKa.

AgEerg Kredrd opyavikdg ko 6Toyelakog avOpakas, véotodolvutdg opyovikog avOpaas.
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Applications of semi-analytical models for estimating soil
temperature

E. Thoma (1), S. Lykoudis (2), I.X. Tsiros (1)* & B.E. Psiloglou (2)

(1)*Laboratory of General and Agricultural Meteorology, Division of Geological Sciences and
Atmospheric  Environment, Agricultural University of Athens, GR-11855, Athens, Greece,
itsiros@aua.gr

(2) Institute for Environmental Research & Sustainable Development, National Observatory of Athens,
P. Penteli, Athens, Greece

Abstract The various agrometeorological and bioclimatological applications require the knowledge of
the soil temperature profiles, annual and daily variations. The purpose of the present study is the
application of various semi-analytical models to estimate ground temperature profiles. The models are
based on the general formula of an analytical model which, considering a quasi steady state system,
implements the superposition of annual and daily sinusoidal fluctuations. The models are then
developed from the analytical model by replacing the steady state soil temperature with easily obtained
daily average temperatures such as the average surface temperature, the average temperature of
selected soil depths, the average soil temperature of the considered soil profile and, in the context of
minimal data requirements, the average air temperature. Field measurements of soil temperatures at the
surface and at various soil depths of the National Observatory of Athens station are used to evaluate the
performance of the various models whereas the applicability is also discussed.

Keywords Ground temperature, Soil temperature profile, Heat transfer, Analytical models

E@oappoyég ui-avorlvTiK@V HOvTEAMY Y10 TV EKTIUNON TG
Ocppoxpaciog €04.¢ovg

E. Oopa (1), X. Avkovdng (2), L.E. Teipog (1)* & B.E. WYoioyrov (2)

(1)*Epyaoctipio Tevikic kor Tewpyikic Metewpoloyias, Touéog [ewloyikdv Emotnuov kol
Aruoopoupikod Iepifclloviog, ['ewmoviké Iovemotjuio AOnvaov, T.K. 11855, AbOpvae, ElAdda,
itsiros@aua.gr

(2) Ivetitovto Epevvav Iepifallovioc & Biooyng Avimroéng, EOviké Aotspookomeio AOnvav, I1.
Heviédn, AOnva, EAAdda

Mepitnyn Ot Sudpopeg aypopeTE®POLOYIKEG KOl PLOKAUOTIKEG EQOPUOYEG OTAUTOVV TN YVAOGN TNG
Oeppokpaciog eddpovg ce ddpopa Padn. Tkomdg ™G MAPOLGOG EPYUCIOG €ivor M ekTiunon g
KaTatoung g Oeppokpaciog edapovg pe yprion Np-avorlutik®@v Abcemv Tov Baciloviol o€ £va yevikod
TOTO AVOAVTIKOD TPOTUTOV TO OTOI0 TPOGOUOLDVEL TNV ETNOLO SOKVUAVOT| TOV Py TIUOV TOV
Oeppokpacidv Tov £6apovg og dtpopa Badn. EEetalovrar ta poviéda mov Aappavouy g £i60d0 Tovg
(0) ™ Beppokpacio edapovg o apketd peydio Pabog (tépa and to omoio dev mapatnpeitor a&OA0Y™
petoforn ), (B) ™ unéon muepfowa Bepuokpacio empavelag eddpovg, (y) ™ péon Bepuokpacio o
ocvykekpévo Pabog kot (8) t péon Oeppoxpocio oépa. Ta poviéha epapuoloviar ce dedopéva
Oeppokpaciog €ddpovg ta omoio Tpoépyoviar amd TO UETEWPOAOYIKO oTofud Tov EOvikov
Actepookoneiov AOnvov. EAéyyetor n a&romotio tmv LovTEA@Y vo Tpoceyyilovv Tig HETPIUEVES TIHEG
Oeppokpaciog ota dtépopa Padn eddpovs Kot culnteital 1 EQAPLOGILOTNTA TOVG.

Aggerg Krerdra Karatopn Oeppokpaciog edapovg, Hut-avaivtikég AMoeig, Metadoon Beppuomrog
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Extreme heat wave events in the Thessaloniki region: Past —
Present and Future Projections

K. Tolika*& C. Anagnostopoulou

Department of Meteorology and Climatology, School of Geology, Aristotle University of Thessaloniki,
Thessaloniki, 54124, Greece, diatol(@geo.auth.gr

Abstract During the past decade several regions over Europe have experienced severe heat wave
events. There is a growing scientific interest in the study of this kind of extremely high temperature
conditions due to their intense consequences both to the environment and to society. During the
summer of 2003, “record breaking” high temperatures were observed in several Central European
countries Moreover, in 2007, the eastern Mediterranean, and especially the Balkan Peninsula and
Greece, experienced a remarkably warm year. However, it is not only the summer months that are
characterized by extreme high temperatures. During November 2010, Greece experienced a new “heat
wave” event and anomalous high maximum and minimum temperatures were observed across the
entire country and remained at high levels during the whole month with values which far exceeded the
long term mean. Consequently the main scope of the present study is to conduct an analysis for the
detection of extreme high temperature events for the Thessaloniki region, to compare the results with
simulated RCM data and finally to estimate their future changes under and enhanced atmosphere with
greenhouse gases until the end of the 21 century.

Keywords extreme minimum — maximum temperatures, Thessaloniki, future projections

Enei60010 Axpaiov Oeppodv XovOnkav oty mepoyn] g
Ocoocorovikng: Moper@ov — Tlapov — MeAhoVTIKES
Extipnoeg

K. Toriko* & X. Avayvemetomovrov

Topéas Merewpoloyiog kor  Klporoloyiog, Tuiquo T'swloyiag, Apiototédeio  Iovemiotiuio
Ocooolovikng, Osooatoviky, 54124, EAdda, diatol@geo.auth.gr

Hepitnyn Kotd v tekevtaio dekaetio oe moAlég mepoyés tov Evpomaikod ydpov €xovv
Katoypogel apketd Bepud emelcodio axpaiov Beppokpacidv. Ot akpaieg Bepprokpactaokésg cuvinKeg
xpNnovv Wuaitepov EMGTNUOVIKOD EVOLOPEPOVTOG AOY®D TV GORUPOV EMMTOCEWY TOL UTOPEL Vo
£€Youv 1060 010 TEPPAALOV KOl OTO OIKOGULOTHUATO OGO KOl YEVIKOTEPO GTNV KOW®OVIOL KOl GTOV
avOpomo. Xapaktnplotikd mopaderypo anotelel o kodokaipt Tov 2003 6mov akpoieg pEYIOTES KoL
eMdyoteg Beplokpacieg mapatnpnOnKay oty Kevipikn Kot to kohokaipt tov 2007, 1 ovOTOAKN
Meodyetog kat Wiaitepa 1 Bokkaviky yepodvnoog ko 1 EALGSa yapaktnpiotnie omd wwitepa Evova
emeleodo kavowva. A&ilel emiong va onuelwdel 4t Kot 1 yeepvi TEPIodog EYEL YOPUKTNPLOTEL T
tehevtaia xpovia and axpoieg vynAéc Beppoxpacicc. To Noéuppro tov mponyovpevov €tovg (2010)
omv EAAGSO kataypapnke pio véa Evtova akpaio akolovBia Bepudv nuepdv, 0Tov T060 o1 UEYIGTES
000 Kot ot gdyloteg Beppokpacies Tov GLYKEKPLUEVOL Uiva NTov Wiontépog vyniés. Koplog otdyog
™G moPOLGOG EPYOCIOG OmOTEAEL O EVTOMIGUOG Kol M UEAETN TV akpaiov Oepudv akolovBidv
(emewcdd Kowowvae) yo TV TEPoYN NG OecooAovikNG Kot 1 GUYKPION TOV OKPOi®V oUTOV
EMELGOOIMV [LE TO. TPOCOUOIWUEVE SESOUEVA GVYYXPOVAOV SUVOIKOY KAMUATIKGOV poviélwv. Télog Ba
Yivel pio TpooTAfelol EKTIUNONG TOV OALAY®DV OTA YOPAKTNPIOTIKA TOVG KATA TN UEALOVTIKTY TePiodo
®G T0 T6A0g Tov 21 cdva Adym TG Evaong TOL POLVOLEVOL TOL Beppoknmiov.

AgEerg Khewdra Akpaieg péyioteg — eMdyroteg Oeppokpacies, @ecoarovikn, , peAlovtikég mpoPfoiég
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Physical and chemical processes of polluted air masses during
Etesians: AEGEAN-GAME airborne campaign - An outline

M. Tombrou (1)*, E. Bossioli (1), J. Kalogiros (2), J. Allan (3), A. Bacak (3), G. Biskos (4,5), H.
Coe (3), A. Dandou (1), G. Kouvarakis (6), N. Mihalopoulos (6), A.P. Protonotariou (1), B. Szabé-
Takacs (7) & E. Triantafyllou (4)

(1) *University of Athens, Department of Physics, Athens, 157 84, Greece, mtombrou@phys.uoa.gr, (2) Inst. of
Env. Research & Sustainable Development, National Observatory of Athens, Greece, (3) The School of Earth,
Atmospheric and Environmental Sciences, University of Manchester, UK., (4) Dept. of Environmental Studies,
University of the Aegean, Mytilini, Greece, (5) Faculty of Applied Sciences, Delft University of Technology, Delft
2628BL, The Netherlands, (6) Env. Chemical Processes Laboratory, Dept. of Chemistry, University. of Crete,
Heraklion, (7) Departmet of Soil Sciences and Climatology, Faculty of Sciences, University of Pécs, Hungary

Abstract Gaseous species and aerosol size distribution and chemical composition within the boundary
layer during the Etesians is investigated, based upon airborne measurements (29/8— 8/9 2011, Aircraft
BAel46-FAAM), over the Aegean Sea, from Crete to Limnos islands. The three flights have a similar
route, covering the eastern and western parts of the Aegean Sea. Two flights were performed on the
same day to study the impact of the diurnal cycle. The sorties involved horizontal tracks mainly at
150m asl and above the aerosol layer, at 2.5km asl, and profiles up to 4km near the ground stations at
Crete and Limnos and in the Central Aegean Sea. Marked variations detected in the vertical structure of
aerosols and thermodynamic variables between the eastern and western segments flown around the
Aegean. Several discrete aerosol layers, separated by a clean slot, containing particles of different
chemical composition were observed with sulfates and organics being the dominant components. CO
concentrations ranged from 80ppb above the mixing layer, up to 140ppb near the surface. O; ranged
between 50ppb and 75ppb, with higher values observed at surface upwind of Finokalia and in the
mixing layer in Central and Northern Aegean Sea.

Keywords Etesians, Aegean Sea, Greece, airborne, air pollution

DuoiKoyNUIKES dEPYUTieS TOV aEPI®MV paldOV KOTA TN OLdpKELD
T0v Emoiov: AEGEAN GAME gv ntijoel weipapa — Xovoyn

M. Topmpov (1)*, E. Mrocwoin (1), I. Kaidéynpog (2), J. Allan (3), A. Bacak (3), I'. Mriokog (4,5),
H. Coe (3), A. Ntavtov (1), I'. KovBapdakng (6), N. Myyariémovrog (6), A.IL. IIpetoverapiov (1), B.
Szabé-Takacs (7) & E. Tpravtagoirov (4)

(1)*ovemortiuo AOnvav, Tujue Pvoikig, Anve, EAldda, mtombrou@phys.uoa.gr, (2) Ivotitotto Epevvav
Iepifalroviog ko Bichoyuns Avamrvéng, EOviko Aotepookoneio AOnvav, (3) The School of Earth, Atmospheric
and Environmental Sciences, University of Manchester, UK., (4) Tunjuo Hepiférlovrog, Havemorijuio Aryaiov,
Mouidpvy, EAaGdae, (5) Faculty of Applied Sciences, Delft University of Technology, Delft 2628BL, The
Netherlands, (6) Epyaotipio Ilepifalioviikev ynuikov oiepyooiov, Tunque Xnueiog, Iavemotiuio Kpnyg,
Hpdxlero,(7) Departmet of Soil Sciences and Climatology, Faculty of Sciences, University of Pécs, Hungary

Mepitnyn H yopikn Katavopn kot n ynuiky cOGTACT] 0éPLOV PUTMOV KoL GEPOAVUATMOV Kot 1 doun
tov AOX kotd v emkpdarnon tov Emnciov digpsuvdvior pe petpioelg oagpookapovs (29/8— 8/9
2011), xatd pArkog tov Aryaiov and v Kpim émg m Afuvo. Ot tpelg atnoels, mopopotog Stdpopng,
KOADTTOUV aVOTOALKO Kot duTIkd Atyaio. Avo mioelg exteléctnkoy v it nuépa yio va dtepevvn el
0 nuepnotog kvkioc. Ipaypatoromdnkav opilovrieg dwadpopés o vyog 150m asl kot mhve ond T0
oTpOUA TOV agpoAvpdToV (~2.5km) kot kaf’ vyog wg ta 4km, kovtd og otabuode (Kprm, Afquvo)
KOl 6TO KEVIPIKO Atyaio. Alpopég EVIOMIGTNKAV GTIG KOTUTOUEG OEPOAVUAT®MV Kot BEpUOSUVOIKDY
PeTOPANTOV HETaED avaToAlKoD kot dutikov topéa. Evtomiotnkav Stokpitd oTpdpato agpoAvudtmy,
SLPOPETIKNG YNUIKNG GVGTAGTG, TOL dloypilovtatl HeTa&d Tovg amd pn emPapvpévn TEPLOYN, LE T
Ogtlicd dhata Kot Ta 0pyaviKd agpoAdpata va amotehodv ta Kupiapya cvotatikd. Ot cuykevipmocelg CO
Kopaivovtor peta&d 80ppb-140ppb méve amd 0 oTpdOUE OVAMENG Kol KOVIQ OTNV EMPAVELd,
avtictorya. To O; kopaivetor amd S0ppbv g 75ppb, [e TIG VYNAOTEPES TILES VO TOPATNPOVVTIOL OTNV
emeavele, BA g Owvokolidg kot HEGa 6T0 GTPOU avAENG GTO KEVTIPIKO Kat Bopelo Atyaio.

AéEerg Krewdra Emnoiec, Aryaio [Iéhayog, EALGSa, ev mTnoel, atpocaiptkn pomavon
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Anticyclonic blocking effects over Europe from an ensemble
of regional climate models in recent past winter

K. Tourpali (1)* & P. Zanis (2)

(1)*Laboratory of Atmospheric Physics, Physics Department, Aristotle University of Thessaloniki,
Thessaloniki, 54124, Greece, tourpali@auth.gr

(2) Department of Meteorology and Climatology, School of Geology, Aristotle University of
Thessaloniki, Thessaloniki, Greece, zanis@geo.auth.gr

Abstract Anticyclonic blocking is an important factor for mid-latitude climate variability and is
considered to play a key role on anomalous and extreme events. In this study we present an analysis of
atmospheric blocking events on the output of a multi-model ensemble of Regional Climate Models
(RCMs) simulations. The ensemble consists of a set of eight RCMs, nested on the European domain
with a resolution of 50km x 50km. All RCM simulations were driven by similar lateral boundary
conditions, namely the ERA-40 reanalysis for the period 1961-2000, as part of the European project
ENSEMBLES. The atmospheric blocking events are examined in terms of their frequency in the RCM
outputs and compared to events detected in the ERA-40 data set. The aim is to investigate the ability of
the different RCMs to reproduce the anticyclonic blocking events of the forcing reanalysis fields.
Related effects on daily average temperature and precipitation are studied in the model results by
means of composite maps and correlation analysis. The results are then compared to observations, with
the aid of similar analysis performed on the daily mean temperature and precipitation data derived from
the E-OBS gridded dataset.

Keywords anticyclonic blocking, regional climate models, evaluation, Europe

Emopaceig Tov ovIIKUKAOVOV gumodicpov otnv Evponn
amté éva ovvoro Kipatikov Movtérov Ileproyg oto
nPOGPATO TAPELOOV

K. Tovprain (1)* & II. Zavng (2)

(1) *Epyactiipio @voikic e Arudopaipog, Tunuo Pvoikig, Apiorotéleio Iavemotiuio Ocooolovikg,
Ocaoolovikn, 54124, EAdda, tourpali@auth.gr

(2) Touéas Metewpoloyios kor Klpotoloyiog, Tunuo Iewloyiog, Apiorotédsio Iovemoriuio
Ocaoolovikng, Ocaooloviky, EAdda

Mepinqyn Ot avTikukA®VEG EUTOSIGHOD ATOTELOVY GNUAVTIKOG TOPAYOVTIO TG HETAPANTOTNTAS TOV
KApotog tov pécwv TANTOV kKot dadpapatiCovv omovdaio pOAO GTO GYNUOTICUO OVOUOA®Y
GUVONKOV Kol aKPainV KOPIKOV QUIVOREVOY. ZE ATV TNV HEAETN TApoVSIAfOVUE Ho OVAADGT TOV
aTHOOQALPIKOD gumodiopod og éva ovvoro Kipoatikov Movtéhwv ITleproyng (RCMs) ta omoia
TPOGOUOIDOVOVV TIG OTUOCPUIPIKEG HETOPOAEC mave amd v Evpomn, pe opldvtio avdivorn 50
yopetpa. To cOvoro amoteleitoar omd oktdd RCMs. Tav mAevpikéc oplokég cLVONKEG Yo Tig
TPOGOUOLDGELG TOV HOVTEA®DV Yprotponomdnkav ta dedopéva g enava-avaivons ERA-40, kot ot
TPOGOUOIDGELG &yvay  ywo. TNV xpovikny mepiodo 1961-2000 oto mhaicie tov Evpomoikod
npoypaupatog ENSEMBLES. Xtv napovca epyacio mpocdiopilovtal Kot ovoidovTol o yeyovoTo,
OTLOCQOLPIKOD EUTOSIGUOD GTO OMOTEAEGLOTO TOV TPOCcOHOIMoe®mV Twv RCMs kot yivetan coykpion
pe avtiotoyn avaivon amd to otoryeio g aviivong ERA-40 dote va a&oroynbel n wavotnta tmv
RCMs va avomopdyovv Tov  oviikukAmveg gumodiopov. Emiong peletdtor mn  emidpoon Tov
OTUOGPALPIKOD EUTOSIGHOD TNV HEST) NLEPNGLO. BEPUOKPAGI KO TOV VETO OO TOL OTOTEAEGLATO TOV
povtédov, pe tn Pondeto g cHVOETNG avVAALOTG XOPTOV KOL GUGYETIGUOD, KOl TO OTOTEAEGLATO
GLYKpivovTal [ ovTIoTOLYN OVAALOT TOPATNPNCEDV TPOEPYOUEV@Y amd TO. TAEYHOTIKA dedopéva E-
OBS.

AéEerg KAedrd avtikukhmveg EUmodic o, KAMUATIKG Hovtéda meployfc, a&toddynon, Evponn
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Lignite power plants’ contribution to the particulate
pollution in the greater Western Macedonia area, Greece

A.G. Triantafyllou*, A. Krestou & V. Matthaios

Laboratory of Atmospheric Pollution and Environmental Physics (LAP-EP), Technological Education
Institute of Western Macedonia, 50100 Kozani,, Greece, atria@kozani.teikoz.gr

Abstract Quantifying the contribution of individual sources to air pollution in one area is the first
essential step in managing air quality in this region. The area of Western Macedonia is a very complex
in terms of air quality management problem because of large and complex pollution sources operating
in the region. The emissions from five lignite power plants (LPP) operating in this region, the
corresponding opencast lignite mining, as well as the urban activities in the industrial axis, is a complex
problem to quantify the contribution of these sources in a spatial and temporal scale in the region. This
paper attempts to quantify the contribution of LPP to the particulate pollution of this region, using
PM10 concentrations measurements and simulations. Specifically used: a) measurement of
concentrations of suspended particulate PM10 for three years’ period (2008 - 2010) at various locations
in the region and b) simulations of atmospheric dispersion illustrating the spatial distribution of
concentrations due to emissions of LPP. The results can be used to implement environmental
management strategies to improve air quality in the region

Keywords Source attribution, source apportionment, dispersion models, PM10, Lignite Power Plants

Yopupoi) tov AHE o1t copotidlokn pomaven e
gupiTEPNS TEPLOYNS TNS AvTiK)g Maukegdoviag

A. Tpuavtagoirov*, A. Kpéotov & B. MatOaiog

Epyacrtipio Atuoopoipixig Pomovone ko Iepifaliovurng, TEI Avtikic Moxedoviag, 50100, Kozani,
Greece, atria@kozani.teikoz.gr

Tepiinyn H mocotikomoinon ¢ cupPoing emi pépovg TNydv 6TV ATUOCPAIPIKY POTAVOT| HI0G
TEPLOYNG OmOTEAEL TO TPOTO PacKO Prpa Yol T S10EIPLOT TG TOLOTNTOG TOL ALEPCL GTIV TEPLOYN CVTH.
H mepoyn ™c Avtikrig Makedoviog amotelel éva 1dwaitepa ovvbeto amd mAsvpdg OSwoyeipiong
TOOTNTOG TOL 0épa TPOPANUA, AOY® TOV HEYOAMV Kol GUVOETOV TNYOV PUTAVOTG TOV AELTOVPYOHY
omv meployn. Ot ekmounég amd mévie AHZ mov Agttovpyodv otV TEPLoy avT, and To avTicToryo
vraifpro opuyeia e£6pLENG Atyvitn, 0o TV AOTIKY dPAcTNPOTNTA 6TO Propunyavikd daEova, amoteAovv
éva obvBeto TPOPANUO TOGOTIKOTOINGNG TG GUUPOANG TV TNYDV OUTOV GE XMPIKN KOl YPOVIKN
KALOKO 6TV TEPLOYN. TNV TOPOVGO EPYAGIN EMYELPEITAL 1] TOGOTIKOTOINGT TNG GLVEICPOPAS TOV
AHZ omv emPdpovon g oTHOCEAPUG TNG TEPLOYXNG CLTNG, LE TN CLVIVOGUEVN YPNON UETPICEQV
Kol Tpocopoldcemy. Eidikotepa ypnolpomolodval: o) HETPNGELS CUYKEVIPMOOEMV OMPOVUEVOV
copatdiov mepodov Tpuwwv etdv (2008 — 2010) ot Sdepopeg Béoelg otnv meployn Kor P)
TPOGOUOIDGELS TNG OTUOCPUPIKNAG OlOGTOPAG TOV  OMOTLURLMVOLY TI YOPIKN KOTOVOUY TV
GUYKEVIPMOGEMY AOY® ToV ekmopndv tov AHZ. Ta amotelécpoto pmopodv vo a&lomomfovv yio thv
€PApUOYN GTPATNYIKGOV TEPPAAAOVTIKNG Stoxeiptong pe otodxo TN PeAtioon g moldTTag TOV aépa
GTNV TEPLOYN].

AéEerg Khedra Kabopiopdg mnydv, poviéha dtacmopdc, AX10, AMyvitikoi otadpoi nAektpomapaymyng
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Thermal comfort conditions and evaluation of
biometeorological index PET in open urban spaces in
Europe

A. Tseliou (1)*, L. Tsiros (1), S. Lykoudis (2) & M. Nikolopoulou (3)

(1)*Department of Geological Sciences and Atmospheric Environment, Faculty of Sciences,
Agricultural University of Athens, lera Odos, 11855 Athens, Greece, rea_geo@hotmail.com

(2) Institute of Environmental Research and Sustainable Development, National Observatory of Athens,
L. Metaxa & V. Pavlou, 152 36 P. Pendeli, Greece

(3) University of Kent, Kent School of Architecture, Bath CT2 7NR, UK

Abstract This study examines the thermal comfort conditions in open urban areas of four European
cities. The aim of this research is to investigate the microclimatic conditions, in which the majority of
people feel thermal comfort and to be realized whether the actual thermal sensation, as it is experienced
by humans in areas with different climatological characteristics, corresponds to the thermal comfort
scales, as defined by using Physiological Equivalent Temperature (PET) or if it should be modified on
each climatic type of the region in which the biometeorological index is applied. The data were
collected by surveys that covered summer measurements and were conducted in Athens, Kassel,
Sheffield and Fribourg, while Actual thermal Sensation Votes (ASV) data were expressed on a 5-point
scale.

Keywords thermal comfort, open urban areas, biometeorological indices, microclimate

YovOnkeg Oeppikng aveong kat agloroynon tTov
Bropetemporoykov dociktn PET o€ aotikovg vaaifprovg
1®Opovg TS Evponng

A. Toéhov (1)*, 1. Toipog (1), Z. Avkovong (2) & M. Nikororovrov (3)

(1) *Tunjua I'ewloyikav Emiotquav ko Atuoopaipixod Ilepifdliov, ewmoviky Zyolsy AOnvav Iepd
0dog, 11855 AOnva, ElAdda, rea_geo@hotmail.com

(2) Ebviké Aotepookomeio AOnvav, Ivetitovro Epsovav Tepifallovioc & Biwowns Avamrolng, I
Metaéa & B. Iadlovl52 36 I1. Ilevtédn, EALdda.

(3) University of Kent, Kent School of Architecture, Bath CT2 7NR, UK

Mepilnyn H moapovca epyocio efetdlel Tic cuvOnkeg Beprukig Gveong o€ aoTIKOLG VIaifplovg
Y®povs Tecctpwv Evponaikdv moiewv. Xkomdg g épevvag givarl va diepeuvnBel moto givor to €0pog
TOV HUKPOKAUOTIKOV GLVONKOV péca 6To omoio 1 mAsoyneic Tov avOpdrmv voumbovv Beppikn
aveon kol va damotmdel v n Tpoypotikny Oepukn aictnomn, 6nmg exepaleTal amd Tovg avlpmOTOLG
OTIC TEPLOYEG HE SLUPOPETIKA KALLOTIKA YOPAKTIPLOTIKG avTioTolyel oty KAipaka Oepukng aicbnong,
omwg ovt opiletor amd tov Propetemporoykd deiktn PET N edv Oo mpémel va tpomonoteitor 6Tov
€KGoTOTE KAMPOTIKO TOTO NG TEPLoyng mov epappoletar o deiktmc. Ta dedopéve GLAAEYTNKAY OO
épevveg mediov ot omoieg kGAvyav T Oepvn mepiodo tov étovg ko SieEnydnoov oty ABva, oto
Kassel, to Sheffield kot to Fribourg, evd n mpaypotikny Ogppuky aicbnon tov avbporwv (ASV)
exppaotnKe oe pio S-fado kKhipako.

AgEerg Krerdra Oeppukn dveon, acticol vraibpiotl ympot, Propetemporoyikol deikTeg, HKpOKALLOL
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Numerical study of an intense episode of Vardaris wind

L. Tsopouridis*, I. Pytharoulis, T. Karacostas & P. Zanis

Department of Meteorology and Climatology, School of Geology, Aristotle University of Thessaloniki,
Thessaloniki 54124, Greece, ltsopour@geo.auth.gr

Abstract The local wind “Vardaris” that blows in the area of Axios valley in northern Greece is
studied here. This wind may exert a significant influence to the meteorological conditions of this region
(and downstream) as well as to the local community, providing a strong motivation to study its
characteristics. This work presents a synoptic and mesoscale analysis of an intense episode of Vardaris,
which caused widespread problems, on 10-11 November 2007. The study is based on surface
observations, including four (4) meteorological stations at selected locations along Axios (Evzonoi,
Axioupoli, Akropotamos, and Kymina), radiosondes, ECMWF gridded analyses and mainly the non-
hydrostatic numerical Weather Research and Forecasting (WRF-ARW) model. It is the first time that a
very high resolution numerical model, along with suitable observations along the valley of Axios, are
combined to investigate the characteristics of this phenomenon. Sensitivity experiments are conducted
to determine the optimum spatial resolution of the model. Preliminary analysis indicates that the model
results are in good agreement with observations, using a horizontal resolution of 1 km. Finally, the
importance of the physiographic characteristics of the greater area of interest (topography, land use) for
the development and evolution of the episode is investigated through numerical experiments.

Keywords Vardaris wind, WRF-ARW, ECMWE, verification, physiographic characteristics

AprOpnTu) perétn €vog £vrovov emercodiov Bapoapn

A. Toomovpiong*, I. IIvBapoving, O. Kapaxkdotag & I1. Zavng

Touéos Metewpoloyios wor  Klyororoyiog, Tunquo Tewloyios, Apiorotéleio  Iavemotiuio
Ocaoolovikng, Ocooalovikny 54124, ltsopour@geo.auth.gr

Tepiknyn Ty epyoacio avt HEAETATOL O TOMIKOG Gvepog Bapddpng, mov mvéel otnv guphtepn
mePLOYN TG KOWAd0G Tov A&0V. AvTOg 0 GveENOg UTOpel Vo EMNPEAGEL CULOVTIKA TIG KOLPKES
oLVONKEG NG v AOY® mePLoyNg (Ko Katdvn), KOBMS Kot TNV TOTIKN KOW®Vic, TopEXovtag €Tt Eva.
ONUOVTIKO KIVNTPO Yo TN UEAETN TOV YOPOKTNPLOTIKOV TOV. XLTNV €PYOCio OVT TOPOoLolaleTal 1
GUVOTTIKNG KOl HEoNG KApoKaG avalvon evog Evtovov engicodiov Bapddpn mov mapatnpnidnke otig
10-11 Nogpfpiov 2007 ko mpokdAece ektetapéva mpoPfAnpata. Xpnolpwomomdnkay dedopéva
EMEAVEiNS, cVUTEPIAAUPAVOVTOG TEGOEPLS (4) HETEMPOLOYIKOVS GTaOOVG oE eMAEYHEVES BEGELS KATA
pkog g kotkadag tov A&l (Evlmvor, A&ovmoAn, Akpomdtopoc kot Kopwva), padiopfolricels,
mieypatikd dedopéva oo ECMWF ko kupiog 10 pun-vdpoctatikd apduntikd poviého WRF-ARW.
Eivor n mpdtn @opd mov évar moAd vymAng ovdAivong apuntikd poviéro, poli pe kotdAAnieg
peTpnoels katd pikog tov A&ov, cuvévualovtar yio T SlEpELVION TV XOPAKTNPLGTIKOV ToV Bapddapn.
TIpaypotomolodvronl mepdpoto evaisOnoiog yi v €dpeon ¢ PEATIOTNG YOPIKNG AVAALOTS TOV
povtédov. H mpokatapkTik TOUG OVAALGN VTOOEIKVOEL OTL TO OTOTEAECUOTO Elvol OPKETA
Kovomomtikd, Aappdvovtac g xopikn avéivon avtiv tov 1km. Télog, diepevvdaton 1 onuacio Tov
(PLCLOYPOPIKAOV YOPOKTNPIOTIKGOV (TOTOYpaQic, XPNom YNng) TG €LPVUTEPNS TEPLOYNG HEAETNG oTNV
avantuén Kot eEEMEN TOV GLUYKEKPLUEVOL EMELGOOIOV HEGM OPIOUNTIKOV TEWPAUATOV.

Aégerg Krerdra Bapdapne, WRF-ARW, ECMWF, a&0A6ynomn, pucloypogikd xopoKTnpioTiKd
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A comparison of storm characteristic between mountainous
and plain areas within Central Macedonia

K. Tymbanidis*, D. Bampzelis & T. Karacostas

Department of Meteorology and Climatology, School of Geology, A.U.Th., Thessaloniki, 541 24,
Greece, ktymp@geo.auth.gr

Abstract A comparison of storm characteristics between two selected areas (one mountainous and one
plain) of Imathia-Pella region is performed, using the C-band weather radar situated at Fyliro area,
close to Thessaloniki and the cell tracker TITAN (Thunderstorm Identification, Tracking, Analysis, and
Nowcasting - NCAR). The objective on this study is: firstly, to analyze, describe and compare storm
characteristics between the two examined areas, and secondly, to identify and compare the mechanisms
that affect their creation, movement and severity.

The TITAN algorithm is used to obtain storm measurements during the months April to September for
the three-year period of 2008 to 2010. The radar-based storm information is compiled using certain
storm-tracking thresholds. Following this approach, the total storm days and the isolated storms that
affected distinctively both areas, were identified. Isolated storm characteristics include: storm initial
location and time, life-time duration, storm motion (direction and speed), cloud base and cloud top,
reflectivity, storm volume and storm area. Frequency analyses of the aforementioned storm
characteristics provide an integrated view of storm developments over both areas and reveal their
extends and limitations. Results related to mechanisms that affect storm characteristics are further
analyzed and discussed.

Keywords: radar meteorology, storm characteristics

YOYKPLTIKI] OVAADVGT] TOV YUPUKTPIGTIKAOV TMOV KATALYId®V
RETAED OPEVIG KOl TEOIVIG TEPLOYNS OTNV  KEVIPLKI)
Moakeodovia

K. Topmavionc*, A. Mropnléing & 0. Kapokdotog

Topéas Merewpoloyiog kor  Klporoloyiog, Tuiquo Tswloyiag, Apiorotédeio  Iovemotiuio
Ocaoolovikng, Ocaoolovikn, 541 24 EAMada, ktymp@geo.auth.gr

Mepiknyn Xy Tapodoa epyacio extysipeitor pic GOYKPION TOV YOPUKTNPLOTIKAOV IOV ERPAviiovv ot
Katoryideg petagy 6vo mepoymv g Hpobioc-TTEAAag (nio opevn) kon pio wedviy), Xp1OLOTOIOVTOG
dedopéva omd To PETEMPOAOYIKO pavdp Tomov C-band to omoio Ppicketar eykateotnuévo ato @idvpo,
Kovid otn ®eccarovikn, kKobdc kot to Aoyioukd TITAN (Thunderstorm Identification, Tracking,
Analysis, and Nowcasting - NCAR). O otoy0g ¢ peAémg eivar dumhdg, apevog vo. EVIOTIGEL, Vo
avoADGEL KoL VO GUYKPIVEL TAL YOPUKTNPLIGTIKA TV KoTolyidmv peto&d Tmv 300 meploy®v, Kol 0pETEPO
v avayvopicgt mlavodg UNyavicHovg ot omoiol ennpedlovv Tov Tpomo dnuovpyiog, Kivnong Kot
évtaong Tov kataryidwv. Ta dedopéva mepthapavouy otoyeio Yo Tig Kotatyideg mov dnuovpyndnkay
oV meployn katd v mepiodo Ampidiov-ZentepPpiov ya tpia xpovia (2008-2010).

To YapaKTNPIOTIKA TOV KOTOYidmV €EAYOVTOL XPNOULOTOIOVTAG GUYKEKPIUEVEG TILEC KATOOAIOD KoL
nepAapfdvouy Tov TOmo Kot To YpoOvo €vapéng, T ocvvolikn Sudpkeln, v kivnon (tayvtnta,
d1evBuvon), To VYog BAong Kot KOPLONG VEQOLG, TN UEYIOTY] OVOKAAGTIKOTNTA, TOV GUVOALKO GYKO Kol
mv  katodopPoavopevn éktacn. H katavoprn T@V GLUYVOTNTOV TOV OVOTEP®  OVOPEPOUEVOV
YOPUKTNPICTIKOV TOPEYEL U0 GUVOAIKT €IKOVA TOV OVOTTUGOOUEVOV KATOLYId®V ave TEPLOYN KoL
OOKOADTTEL TO €0POG KoL TO EVIOON TOVG. ATOTEAEGUATO GYETIKG HE TOLG UNYOVICHOVG 7OV
eMNPeAlovy Ta YOUPAKTNPIOTIKA TOV KATAYIO®mV 0voADOVTOL Kot EKTILOVTOL TEPULTEPM.

AéEerg KAedra: petewpoloyikd pavidp, yopoKTNPLOTIKG KOTUYidmv
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ANN-based modelling of daily global UV, PAR and broad-
band solar radiant fluxes in Cyprus

F.S. Tymvios (1), A. Georgiou (2), M. Pelecanou (2) & C.P. Jacovides (2)*

(1) Meteorological Service of Cyprus, Nicosia, Cyprus
(2)*Department of Environmental Physics-Meteorology, Athens University Campus, Athens, 15784,
Greece, kiakovid@phys.uoa.gr

Abstract In this study, Artificial Neural Network (ANN) techniques for estimating daily global UV,
PAR and broadband solar radiant fluxes have been developed. The data used in this study are global
ultraviolet UV (Gyy), global photosynthetic photon flux density (PAR- Gpar) broadband global
radiation (Gy), air temperature (T), relative humidity (Rh) and sunshine duration. By using different
combinations of the above variables as inputs six ANN-models were developed. For each model, the
output is the daily global UV, PAR and broadband radiant fluxes. Firstly, a set of 3x365 points (3years)
has been used for training each network, whereas a set of 365 points (1 year) has been engaged for
testing and validating the ANN-models. It has been found that the models used sunshine duration, air
temperature and relative humidity as inputs predict accurately the measured solar radiant fluxes. From
the overall analysis it can be concluded that the ANN-models are more accurate as compared to other
conventional regression models.

Keywords ANN technique, UV, PAR, Broadband fluxes; sunshine, temperature, relative humidity

Eg@appoynq tov TNA ot povreAomoinoen nUEPOLOV TINAOV
TOV oopatik®v UV kot PAR cuvietooov 6 MoK
akTwvoforiog otnv Kvmpo

®.X. Topprog (1), A. T'ewpyiov (2), M. Ilerekavov (2) & K.II. Takopiong (2)*

(1) Metewpoloyn Yanpeoio Konpoo, Aevkwoia, Kdmpog
(2)*Touéas Pvownc Iepifalioviog-Metewpolroyiog, Hovemotjuio  AOnvav, Abnve 15784,
kiakovid@phys.uoa.gr

Mepitnyn Xy gpyocia avtn, ypnoiponoteital n Texyvikh tov Nevpovikedv Aktoov (TNA) ya tov
vroloyiopd tov eacpotik®v UV kot PAR cuvictowodv g niokng axtvoPfolriog. Ta dedopéva mov
ypnoporotodvral givar, Yrepiwdng UV (Gyy), PwtocuvBetikd Evepyodg (PAR- Gpar), 0K mAtoxn
axtwvoporia (Gy), Beppokpocio oépa (T), oxetkn vypacio (Rh) ko nAoedvela. Avortoydnkav €€
TNA-pHoVTELD ¥PNOLULOTOUDVTOG SIAPOPOVS GLVIVOCHOVS T®V T TV petaPfintdv. Ta TNA-povtéla
ekmoudevtnkay pe ™ Pondeia 3*365 Tudv (3 xpovia), eved epapuootnray yo 365 tpég (1 xpdvog).
Bpébnke o 0TL Ta povtéda oV gUTAEKOVY TYEG OXETIKNG NALOQAVELNG Kat Beppokpacio agpo divovv
TOAD KOADTEPQ AMOTEAEGHLOTO GE GUYKPLON LE T GAAQL.

AéEerg Khewdra TNA-povtéda, UV & PAR cuvietdoeg, nAoedvela, Beprokpacia, oYeTikn vypacio
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Connection of heat events in Cyprus with synoptic upper air
patterns

F.Tymvios (1)*, S. Michaelides (1), D. Charalambous (1), A. Retalis (2), D. Paronis (2),
D. Hadjimitsis (3), A. Agapiou (3), K. Themistokleous (3) & C. Skouteli (4)

(1) *The Cyprus Meteorological Service, Nicosia 1418, Cyprus, fiymvios@ms.moa.gov.cy
(2) National Observatory, Athens, Greece

(3) University of Technology, Limasol, Cyprus

(4) Open University, Nicosia, Cyprus

Abstract There is no official definition of a heat wave. The definition recommended by the World
Meteorological Organization and adopted in this research is “when the daily maximum temperature of
more than five consecutive days exceeds the maximum temperature normal by 5° C”. These periods of
abnormally and uncomfortably hot and (usually) humid weather are very common in the Eastern
Mediterranean during summer and early autumn. Examining the upper air pattern one can initially
identify the potential for a heat wave. The most common tool available is the height pattern at the
500hPa isobaric surface. In particular, forecasters can determine if the pattern exhibits a significant
anomaly and compare it to past events in a historical database. This research is focused on identifying
height patterns favorable for heat events by using a neural network classification method, namely the
Kohonen Self Organizing Maps (SOM). The results presented are part of an ongoing research project
entitled “Study of the Phenomenon of Urban Heat Island in Cyprus”, funded by the Research
Promotion Foundation of Cyprus.

Keywords heat events, neural networks, classification

20voEGT EMEIG00IMV avEnuévic Bepukiyc empapovong otnv
Kvmpo pe ovvontikéc cuvhKeg avOTEPNS ATROCPULPOS

®. Topprog (1)*, X. Myanriong (1), A. Xaparapmovg (1), A. Peraing (2), A. lapavng
2), A. Xattnmuronc (3), A. Ayamiov (3), K. Ogpmiotokiéovg (3) & X. Xkovtérn (4)

(1) *Metewpoloyikn Yrnpeaio Kompov, Asvkwaio 1418, Korpog . ftymvios@ms.moa.gov.cy
(2) EOviko Aotepookoneio, AOnva, EAddo.

(3) Teyovoloyo Hovemoriuio, Agueaog, Korpog

(4) Avoyto Iovemotiuio, Aevkwaia, Kompog

Tepiknyn Aev vrdpyel emionpog opopods g Bepuikng empPapovvong (heat wave). O opiopdg mov
ewonyeitor o Taykdopog Metewporoykdg Opyaviopuds (WMO) kot éxel ypnowonombei otnv
napovoa epyacia etvor o e€ng: Emelc6610 avénuévng Beppkng empdapuvong opiletar «otav n péytom
nuepfoa Ogppokpocio vrepPaivel tov péco 0po kot 5° C yia ypovikod SidoTnua 5 nuepdv». Avtég ol
nepiodot acvvibiota Oeppav kot (Guvnbmg) avénuévng vypaciog nuepdV givar moAd cuvibelg otV
Avatohikry Mecodyelo katd ™ Oepwvny mepiodo. Me v €€tacTn GUVOTTIKOV YOPT®V 1600W@OV
KOUTTOA®V otV 16ofopikn empdaveld tov 500hPa, o mpoyvdotng pmopel vo eVIomiGeEl YEOUETPIKE
TPOTLTTOL TOV ELVOOVV TN dNOLPYia TEPLETATIKMY avénuévng Bepkng emPapouveng oty empavela.
H épevuva ovt eotidletal 6TOV EVIOMGUO GUVOTTIKOV TPOTOT®V TOL EVVOOVV TN Onuiovpyio
cuvOnkav oavénuévng Beppikng  emPdapuvong oty emdveln, pe T yxpnon s pebddov
KOTNYOPLOTOINGOTG GUVOTTIKOV TPOTUTMV UE VELPMVIKA SiKTLO, Kol GUYKEKPEVA, HE TN péBodo
Kohonen SOM (Self Organizing Maps). Ta oanotedéopato mov mopovoidlovtal givar PEPOG TOL
gpevvnTikov mpoypappatogc HEAT (Mehétn tov @awvopévov g AcTikng ®epukig vnoidag) mov
ypnuatodoteiton and to Topvpa [pomOnong Epevvag Kvnpov (ITIE).

AéEerg kKhewdwd Emelcodio Oeppuknic emPapuveng, veupmvikd diktoa, Katyoplonoinomn

174



The summer circulation in the Eastern Mediterranean and
the Middle East: Influence of the South Asian Monsoon and
mid-latitude dynamics

E. Tyrlis (1)*, J. Lelieveld (1,2) & B. Steil (2)

(1)*The Cyprus Institute, EEWRC, 20 Constantinou Kavafi Street, 2121, Nicosia, Cyprus,
e.tyrlis@cyi.ac.cy
(2) Max Planck Institute for Chemistry, Mainz, German

Abstract The summer circulation in the Eastern Mediterranean and the Middle East (EMME) is
dominated by persistent northerly winds (Etesians) whose ventilating effect counteracts the adiabatic
warming induced by subsidence prevailing over the eastern Mediterranean. The ERA40 dataset is used
to investigate the South Asian Monsoon and mid-latitude influences on the EMME circulation.
Consistent with past modeling studies, in late spring an upper level warm structure and subsidence area
expanding towards the EMME are identified, attributed to Rossby waves excited by monsoon
convection. Steep sloping isentropes develop over the EMME with subsidence mainly over the eastern
Mediterranean and Iran, where orographically induced circulation patterns enhance the mid-latitude
northwesterly flow and the air mass subsidence along isentropes. These phenomena have a maximum
in July and are strikingly synchronous to the convection over northern India where the background
state favors a stronger Rossby wave response. The monsoon induced large-scale background state over
the EMME is modified by synoptic activity originating in the Atlantic that introduces high frequency
variability over the EMME. During ‘etesian outbreaks’ a ridge develops over the Balkans and sharp
tropopause folds appear over the Aegean.

Keywords Etesians, monsoon, Mediterranean, subsidence, summer, Rossby waves, mid-latitudes

H 0gpivi] kuokho@opia otnv Avatoiikl) Meosoyero kot Méon
Avartoi): H eniopaon Tov Acrotikov Movo®va Kot TV
HECOV YEOYPUPLKAOV TAUTOV

E. Tvpiic (1)%, J. Lelieveld (1,2) & B. Steil (2)

(1) *lveuitovro  Kdompov, EEWRC, Kwvotaviivoo Kofdgy 20, 2121, Asvkwoio, Kodmpo,

e.tyrlis@cyi.ac.cy
(2) Max Planck Institute for Chemistry, Mainz, I'spuovio.

Mepilqyn H OBepivi kvhogopio otnv  AvatoAdkrp Mecoyeio kot Méon Avatodn (AMMA)
yopaxmmpiletor oand v emkpdrnon avépwv Popeiov topéa (Etnoieg), tov omoiwv M gvuepyetikn
emidpoon petpualel v adwfotikny OEppavon Aoym kaBodKdV Kvce®mV 1010iTEPA 0TV AVOTOAKN
Meoodyeo. Ta dedopéva ERA-40 ypnoipomolodviol yioo v HEAETN NG EMOPACNG TOL AGCLOTIKOD
LOVGMVA KoL SUVOUIKOY SEPYOOIOV TOV HEGMV YEDOYPUPIKOV TAATOV GTIV TEPLOYT]. & GUUE®VIO e
TOAOTEPEG LEAETEG TPOGOLOIMGNG, TTEPT Ta TEAN TG voléng o meployn Béppaveng kot kabodikdv
KIVGEWV aVIYVEVETOL, 1] 0moia Uropel vo cLoyeTIobel pe v yéveon kupdtmv Rossby Adym chykiiong
otV votia Acia, kivodpevn mpog v AMMA. H epgdvion €viovng KoTo@EPELNS TOV 1IGEVIPOTIKGOV
EMEAVEIV oT0. duTKG Kol Bopelo kphomedo TG mMePOYNG OEPUAVOTG EVVOEL TNV TEPULTEP®
Soiicbnom aepiov polov, Wwitepa oty Avatolkn Mecsoyelo kot Ipdv 6mov to Bopeto pevpa
evioybeTal AOY® TOTOYPOPIK®V eMdpdcemv. Ta mapandve eowvopeva epeavilovv péytoto tov lovAto,
GE OTOAVTO GLYYPOVIGUO HE TNV EVIOGCT TOV HOvc®Ve dlaitepa otn Popewa Ivdia, dmov n yevikn
KukAoopia gvvoel T dnpovpyia wyvpdtepwv Kupdtev Rossby. Avti n dopun peyding khipoog
kabng eEamidvetonr mpog ™V AMMA, Swtopdooetol amd GULVONTIKNG KAILOKOG EMOPACEIS WE
TPOELELOT TOV ATAOVTIKO KOTOAYOVTOG OTNV €VioYLon TOL avTKukA®va ota Boikdvia, otmv
ekdNAoN enelc0dimV evioyvpévav ETnoidv Kot 68 £VIOVEG TTLYMGELS TG TPOTOTOVGTG 6T0 Atyaio.

AéEaig Kherdrua Emoieg, povodvag, Meodyetlog, kopata Rossby, kalokaipivi kKukAopopio
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Cloud detection and properties with whole sky images

P. Tzoumanikas (1,2)*, A. Kazantzidis (1), E. Nikitidou (1), S. Fotopoulos (2), G.
Economou (2) & A.F. Bais (3)

(1)* Laboratory of Atmospheric Physics, Physics Department, University of Patras, Patras, GR-26500,
Greece, tzumanik@ceid.upatras.gr

(2) Electronics Laboratory, Physics Department, University of Patras, Patras, Greece

(3) Laboratory of Atmospheric Physics, Physics Department, Aristotle University of Thessaloniki,
Thessaloniki, Greece

Abstract In recent years, the use of digital whole sky images has been used for the determination of the
spatial and temporal distribution of clouds. In most cases, systems for the cloud detection and the
estimation of percentage cloud cover have been developed. However, the determination of cloud types
and the visible percentage of sun behind the clouds is still an open issue. These parameters are crucial
for the estimation of solar radiation reaching the ground. In this study, a fully automated image
processing algorithm is presented, based on a simple and inexpensive commercial digital camera and a
fish-eye lens. The objective of the system is to estimate the percentage cloud cover, the part of sun that
is visible, seven cloud types and the presence of rain. The method results are quantitatively validated
with human observations of clouds and radiation measurements. According to results, the accuracy in
the determination of percentage cloud cover is around 90%, with some inconsistencies in cases of
cirrus cloudiness. The accuracy in the determination of cloud type ranges between 79 and 91%
depending on the cloud type. The part of the sun that is obscured by clouds is also validated with solar
radiation measurements.

Keywords cloud detection, cloud properties, cloud cover, sky camera

Merétn TOV VEQOV pE TEYVIKES YNQUOKNG emeCepyaciog
EIKOVOYV TOV ovpaviov B0A0v

. Tlovpavikag (1,2), A. Kalavtiiong (1), E. Nwntidov (1), X. ®dotoémovrog (2), I
Owovépov (2) & A.®. Mnéang (3)

(1)* Epyootipio @vowknc e Atuoopapogs, Tunuoa Dvoikig, [avemoriuio Hotpav, Hdzpa, 26500,
ElAdda, tzumanik@ceid.upatras.gr

(2) Epyaoctipio Hiextpovikng, Tunua @voixig, Hovemaoriuio Hoatpav, [dzpa, ElLddo.

(3) Epyaoctipio Dvoikic e Aruoopaipog, Tunua Dvoikig, Aprototélero Iavemotiuio Ocooalovikng,
Ocaoolovikn, EMdda

Tepitqyn Ta tedevtaio ypovia, yivetor ¥pHon YNOKOV €KOVOV Tov ovpdviov BOkov yu tov
TPOGOIOPIGHUO TNG YMPIKNG KOl YPOVIKNG KUTAVOUNG TOV VEQPMV. XTIG TEPLGCOTEPES MEPUTTMGELS EXOVV
avantuyfel CLGTAROTO AVIYVELGONG VEQMOV KOl VTOAOYIGHOD TOV TOGOGTOV KAAvyng tovg. [ap’ola
0VTA, 0 TPOGOOPIGUAG TOV THTOV TV VEQMV KOl TOV TOGOGTOV TOL NAaKOV dickov Tov givor opatdg
amotehobv axopo avoyytd aviikeipeva épevvoc. Ot TopAUETpol OVTOl €vol OMUOVTIKOL Yo TOV
VIOAOYIGHO TNG NAOKNG OKTIVOBOAING TOL QTAVEL GTO £3ALPOC. TNV EPYAGIO OVTH, TOPOLCLALETL EVag
TANPOG OVTOUATOTONUEVOG OAyOpIBpog enelepyaciog KOV, POCICUEVOS GE WO OTAT] YNOLOK)
QOTOYPAPIKT YOV e EVPVYDVIO PoKO 180 popdv . O 6KOTOHS TOL GLGTAOTOG Eival 0 VTOAOYIGHOG
TOV TOGOGTOV KAALYNG TOV VEP®V, TOV TOGOGTOD TOL NAOKOD 6icKov mov givol opatdc, entd TOHTOV
vepmv kol G mapovciog Ppoxns. Ta amotelécpota g pebddov emoinBedoviol TOCOTIKA pe
TOPATNPNOES VEPAOV Kot peTproelg aktivoBoAiac. H akpifelo otov mpocdiopiopd tov 10606700
KAALYNG TV vepmv etvar Ttepimov 90%, [e KATOEG ACVUPOVIEG GTIC TEPITTMGELS TV VYNADY VEQDV.
H axpifelo 6T0v Tp0ocdiopiopd Tov THTOL TV VEQOV Kupaivetal, avaloyo pe to gidoc, petald 79 o
91%. To m0c00T6 ToL NAKOV dioKOV TOL KOAVTTETOL OO VEQT EMAANOEVETAL e LETPNGELS NALOKNG
axtvopolriog.

AéEerg KAedra vEpn, aviyvevon, Ynolokes, EIKOVES
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Assessment of the impacts of Climate Change on ozone air-
quality in Europe

K.V. Varotsos (1,2)*, C. Giannakopoulos (2) & M. Tombrou (1)

(1)*Division of Environmental Physics and Meteorology, National and Kapodistrian University of
Athens, Greece kvarotso@phys.uoa.gr

(2) Institute for Environmental Research and Sustainable Development, National Observatory of
Athens, Greece

Abstract Although consensus exists among the scientific community that climate change could affect
future air-quality, through its linkages to weather meteorology, the evolution of the atmospheric
composition in a changing climate needs to be further investigated. A possible deterioration of future
air-quality could lead to negative impacts on human health and ecosystems. The objective of this study
is to investigate the potential impact of future climate change on ozone air-quality in Europe. Decadal
simulations with the global chemical transport model GEOS-CHEM driven from the GISS — 3 general
circulation model are conducted for the present (1996-2005) and the future (2046-2055). To isolate the
effects from changes in climate and anthropogenic emissions four types of simulations are performed:
(1) present day climate and emissions (2) future climate following the IPCC SRES A1B scenario and
present day anthropogenic emissions of ozone precursors (3) present day climate and future emissions
and (4) future climate and emissions. Moreover, the ozone formation chemical regime - relative
photochemical sensitivity of ozone formation to its two main precursors, volatile organic compounds
(VOCs) and nitrogen oxides (NOX) - and its variability to different conditions is also examined.

Keywords climate change, ozone, chemical transport model, nitrogen oxides, volatile organic
compounds

AZL0AOYNG TOV EMATOCEOV TG KMUOTIKNG OALIYNG OTIS
OVYKEVTPMOGELS TOV 0LovTog oty Evponn

K.B. Bap®toog (1,2)*, X. Navvakorovrog (2) & M. Tépnpov (1)

(1)*Touéas Pvowxnc Ilepifdrlovioc kar Metewpoloyiog, EOviko kar Koamodiotpraxo Iovemoriuio
AOnvarv, kvarotso@phys.uoa.gr
(2) Ivetitobro Epevovav Hepifalloviog kor Bicoyung Avarroéng, EOviko Aotepookoneio, AOnvav

IMepiinyn MoAovott vmapyel CLVALIVESTN OVAUESOH GTNV EMIGTNHOVIKY KOWOTNTO OTL 1 KAUOTIKA
oAlayn Bo pmopovoe va EmNPEACEL TN HEALOVTIKY TTOOTNTA GEPO, UECH TNG OLOUGVVOEST TNG UE TIG
UETEDMPOAOYIKES GUVONKES, N €EEMEN TG YMUKIG GVGTUONG TNG ATUOCOALPAS GE £VOl LETOPOAAOUEVO
KAipa yperdletar va depeuvnBel mepartépm. LT0Y0G TG Topovoag HeAEng eivar 1 depevvnon TV
mOOVOV EMATOCE®V NG KAMUATIKNG OAAOYAG OTIS HEAAOVTIKEG GUYKEVIPMGELS TOL OLOVTOg otV
Evponn. T to oxomd avtd, mpocopoudoels duapkeag 10 etdv yuo to mopov (1996-2005) ko 1o
pelhovtikd khipa (2046-2055) mpoypotomomOnkay pe to ynukd poviédo petapopds GEOS-CHEM
YPNOLLOTOLDVTOC UETEDMPOAOYIKE Tedia amd o kMpatikd povtédo GISS-3. Ta va amopovdcovpE Tig
eMIpAocel; amd TG aAlayéG 6To KMo Kot TIG avOPOTOYEVEIS EKTOUTEG YPNOLULOTOWCAUE TEGGEPLS
Tomovg mpocopowwcewv: (1) mapdv khipo Ko ekmopmég (2) peddovikd khipo epoppoloviag 1o
pelhovtikd cevaplo ekmopnmv A1B g Awxvfepyntikig Emttponnic yia tv Kotk AAhoyr| ko
TOPOVTIKEG ovBpmmOoyevels ekmopnéc tov TPOSPOU®Y ovGdv Tov 0fovtog (3) mopodv KAipa Kot
pelhovtikég ekmopumés Ko (4) pelhovrikd kiipo kou ekmounés. EmmAéov, efetdleton m gvaicOnoio
oYNUATIGHOD Tov 0LoVTog 0TI 800 PUCIKES TPOSPOUES YNUKES EVAGELG TOV, TIG TINTIKEG OPYOVIKES
evaoelg (VOCs) ko ta o&gidia Tov almtov (NOX) kot 1 pHetafAnNTodTTd TG 08 S10(pOopETIKES GUVONKEG.

Aggerg Kredra khpatikn aAlayn, 6Cov, ynpkd LOVTELO LETOPOPES, TPOSPOLES YNUIKEG EVDCELS
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Study of frost days in the Greek region: Future projections
from the ENSEMBLES models

K. Velikou*& K. Tolika

Department of Meteorology and Climatology, School of Geology, Aristotle University of Thessaloniki,
Thessaloniki, 54124, Greece, kvelikou@geo.auth.gr

Abstract According to the latest IPCC report (IPCC 2007) during the last decades an extensive
reduction in the number of frost days has been observed mainly in the mid-latitude regions.
Furthermore, the dynamical projections from several models estimate an additional decrease of the
frost days all over Europe and especially in the Mediterranean region until the end of the 21* century.
Thus, the main score of the present study is the statistical analysis of the frost characteristics in the
Greek region. Maximum and minimum temperature daily data will be utilized for 22 meteorological
stations uniformly distributed over the domain of study and the analysis of the number of frost days and
the length of the frost-free period will take place. Finally, using the future projections of updated
regional climate models, developed under the frame of the ENSEMBLES project, we will estimate the
future changes of the aforementioned parameters due to the enhancement of the greenhouse effect.

Keywords frost days, frost-free period, dynamical models, Greece

Yopupoi otn perétn tov mayeTov otnv EAlnvikn Ileproyn:
MEeALOVTIKEG EKTIUNGELS HE TN YPNO1] TOV TEPLOYLKAOV
povréiov oo ENSEMBLES

K. Behikov* & K. Torika

Touéos Metewpoloyios wor  Klyororoyiog, Tunquo Tewloyiog, Apiorotéleio  Iavemotiuio
Ocacolovikng, Ocooaloviky, 54124, EAdda, kvelikou@geo.auth.gr

Tepitqyn Topewva pe v tekevtaio ékBeon tov IPCC (IPCC 2007) on ta televtaio ypovia o€
TOyKOoUI0, KAIpHOKO opoatnpeitol pio £vTovn UHelmon Tmv NUEPOY TOyeTod KLPImG G MEPLOYES TV
LECOV YEMYPOUPIKMOV TAATAV. Avtiotoryo Kol ot HEALOVTIKEG TPOPOAEG TMV TEPLOYIKMOV HOVIEAMV
cupe®VoLy 61l 1060 otV Evpdnn 6co ko oty meployn g Mecoyeiov avopévetor mepoLTEP®
HEAAOVTIKY pelwon Tov NUepOV Tayetod wg To TéAog Tov 21%° odva. Xty moapodoo pedétn koplo
OTOYO0 OMOTEAEL 1] OTATIOTIKY AVAAVGT TOV YOPOKTNPIOTIKOV TOL TAYETOV GTNV EAANVIKNY epLoyxn. Oa
yxpnoporombodv dedopéva péylotng kKo eAdylotng Oeppokpaciog yoo 22 oTaBUOVG OUOLOHOPPE
KOTOVEUNUEVOVG 6TO EAAASIKO Y¥dpo Kot Bo pedetnBodv ot pépeg peptkod Kot oAKoD mayetov Kabmg
Kot 1 mePiodog eAebBepng MAYETOV Yo TOLG EMAEYUEVOVG OTAOUOVG. XTN GLVEXEW WE TN YXPNON
TPOGOUOIDGEDV GUYYPOVOV SUVOUIKOV LOVTEL®YV, TTOL ONUIOVPYNONKAY GTo TACIGLO TOV EPEVVITIKOD
gvponaikod mpoypappatoc ENSEMBLES, Oa yivel pio mpodt ektipnon tov HEAOVIIKGOV 0AAOydV
TOV TOPAUETP®V AVTMOV TOL Yopoaktnpifovv tov moyetd Ady® TG EVIOONG TOV (POVOUEVOL TOV
Oeppoxknmiov.

AgEerg Kredra pepikdg — olkog moryetog, mepiodog ehevbepng maryeto, duvopikd poviéda, EALGSa
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Factors determined snow accumulation over the Greater
Athens Area during the latest snowfall events

A. Voudouri* & D. Kotta
Hellenic National Meteorological Service, Elliniko 16777, Greece, a.voudouri@yahoo.gr

Abstract Snowfall events accompanied with snow accumulation over the Greater Athens Area (GAA)
are not common. The last event in GAA took place between 7th and 9th of March 2011 (case 1). The
prevailing synoptic conditions that forced this snowfall, namely the entrainment of arctic air masses,
accompanied with moister and warmer air masses from the Aegean following the north-northeasterly
flow, were quite similar to those of the previous intense snowfall in GAA between the 16th and 18th of
February 2008 (case 2). However the effects as well as the intensity of case 1 were less than expected
compared to those recorded in case 2. This study is focused not only to further investigate the
mechanisms that may generate snowfall events over GAA, but mainly the key-factors that restrained
the snowfall in GAA in case 1 from being intense, effecting also operational forecast. This is made
through the intercomparison of both cases using available observations and numerical weather
prediction products such as ensemble prediction and deterministic forecasts.

Keywords intense snowfall, snow accumulation, factors, operational forecast, intercomparison

Iapdayovteg mov ennpéacayv T LOVOGTPMOGT GTO
AEKOVOTEOLO TNG AONVOG OTIC TPOGPUTES YLOVOTTAOGELS

A. Bovoovpn* & A. Kétra
Ebvikn Metewpoloyikn Yanpeaio, EAAnviko, 16777, EAAdda, a.voudouri@yahoo.gr

Tepiknyn Xto Agkavomédio g ABNMvag ol (lovoTTdGElS e yrovootpwon dev givar cuvnOicuévo
@owopevo. H tedevtaio ylovomtwon mpaypatorombnie oto didomua 7-9 Maptiov 2011 (nepintwon
1). Ot emkpatoVGEG GUVOTTIKEG GUVONKEG TOL TPOKAAEGAV TN YLOVOTTMOT QT NTOV TOPOUOLES LE
eketveg NG TponyodevNg oL TpaypoToromOnke oto ddotnua 16-18 Pefpovapiov 2008 (nepintwon
2) kot ovvodevotav omd aftoonueiown yovootpmon. Ta KVplL YOPAKINPIOTIKE Kol OTIG VO
TEPITMOGCELS NTAV 1 Yuxpn ELGPOAN TOMK®V oepiv HaldV 6To OvVATEPH CTPOUATO, GE GUVOVAGHO UE
™V EMKPATNOT 16YXVPOV PBOPELOV-POPELOOVATOAKOD PEVATOS. QGTOGO 1 SPUDTNTO TNG YLOVOTTMGNG,
KaBdG Kat 1 YLovOsTP®ST 6TNV TePInT®mon 1 fTav onuavTikd KpOTEPES. XTr LEAETN OUTH OVOADOVTOL
oL uMyoviopol Tov TPOKAAESHV TN YOVOTT®OGoN otV Tepimtworn 1 kot kupimg depeuvdviar ot
TOPEYOVTEG OV EXNPENCAV TIV EVIOCT TNG KAOMS KOL TNV TOPUTNPOVUEVT (LOVOGTPMOGT GE GYEOT LE
myv nepintoon 2.

AéEaig Kred1d y1ovontmon, (1ovooTpmoT, ToPAYOVTES, EXLYELPTOLOKT TPOYVAOOT)
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A dynamic-statistical downscaling approach for simulating
air temperature time series

I. Yiannikopoulou, D. Deligiorgi*, H.A. Flocas & K. Philippopoulos

National and Kapodistrian University of Athens, Department of Physics, Division of Environmental
Physics — Meteorology, Athens, 15784, Greece, despo@phys.uoa.gr

Abstract This work presents a hybrid dynamic-statistical downscaling approach for gridded
atmospheric data, focusing on the regional variability of air temperature. In detail, NCEP/NCAR
Reanalysis II data are initially dynamically downscaled for the greater area of Eastern Mediterranean
using the regional climate model RegCM-4.0 and subsequently the results are statistically downscaled
at a single site via artificial neural networks (ANN). The methodology is applied for the three month
summer period, focusing on the ability of the proposed methodology to detect and effectively represent
ambient temperature at local scales. The RegCM-4.0 model with a 20km spatial resolution is employed
to improve and enhance the regional representativity of the dataset, while the ANNs are used as
function approximators to model the relationship between a number of atmospheric predictor variables
and the observed air temperature time series at a representative urban coastal site in Greece
(Hellinikon). An insight of the ANN input-output transfer function is obtained by examining the
relative contribution of each ANN input variable. The performance of the methodology is evaluated
from June to August 2007, using a set of difference and correlation measures. Furthermore, the
statistical significance of the difference between the estimated and the observed values is examined.

Keywords Climate models, downscaling, neural networks, RegCM-4.0

Meg0odoroyia dVVOUIKOV-6TATIGTIKOV VTOBifacpnov Yo tTnv
npocopoimon s Oeppokpacios Tov aépa

E. INavvikomovrov, A. Aeinyiopyn*, E.A. ®iéka & K. duanrémoviog

E6viko kou Kamodiorproxd [averiotiuio Adnvaov, Tujua Pvowiig, Tousas Pvownc Iepifdailoviog —
Metewpoloyiog, AOnva, 15784, EMdoa, despo@phys.uoa.gr

Mepiinyn H mapovca epyacio mpoteivel po pebBodoroyia mov cuvdvalel Tov SUVAUIKO KOl GTOTICTIKO
VIOPPacUO SESOUEVOV TAEYATOG KOL ETKEVIPMOVETOL GTN XMPIKN LETAPANTOTNTA TNG OEpLoKpOCioc.
Yuykekpluéva, tpaypatonomdnke duvapkoc vroPipaciog tov dedopévov NCEP/NCAR Reanalysis 11
pe To mePLoyIkd KApaTikd poviého RegCM-4.0 yio v gupitepn meployn g Avatoiikng Mecoyeiov
Kot 6T oLVEKELD TEXVNTA vevpavikd diktva (TNA) ypnoipomomOnikay yio. Tov 6tatiotikod vrofiBacud
TOV ATOTELEGUATOV TOL HOVTELOV GE €va cuykekpiévo onueio. H peBodoroyia epapudotnie yo mv
KaAoKopwvr mepiodo pe 6toxo TV e€€taom ™G KAvOTNTAG TNG VO VOTOPAYEL KOVOTOUTIKG TN
Oeppokpacio og tomiky Khipaka. H yopikn avdivon tov cuvorlov Tov dedopévav avéndnke oto 20
yAopetpo pe tn Pondeta tov KApotikod poviédov RegCM-4.0, evd ta TNA ypnoonomnkav yio
TNV TPOCOUOI®oT ™G o)XEoNGg METUED PAUCIKOV OTHOGPOIPIK®OV HETAPANTOV Kol TNG TOPATPOVUEVNG
YPOVOCEPAC TNG OePLOKPUCIOG GE £VOV OVTITPOCHOTEVTIKO 0OTIKO TOPOBOAAGGLO UETEMPOLOYIKO
otafud otnv EAMada (EAAnvikd). H oyetikn ovvelopopd tov petapintdv eoddov ota TNA
€€ETAOTNKE PE GTOYO TNV UEAETN TNG TPOKVTITOVCAS GLVAPTNONG UETAPOPAS E16050V-£EOS0V, EVED Eval
GUVOAO OTOTIOTIKOV UETPOV GLOYETIONG KOl OlpopdV ypnolponomnke ywoo v e&étoon g
amodoong g pebodoroylag yio v ypovikn mepiodo lovviog-Avyovotog 2007. EmmAéov, e€etdotnke
1 GTOTIOTIKY] CTLOVTIKOTNTO TOV S0POPDV UETUED TOV EKTILOUEVMV KOL TOPATPOVUEVOV TILOV.

Aggerg Krerdra Khpartucd povtéra, vroPifacpog kiipoakas, vevpovikd diktva, RegCM-4.0
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The impact of Climate Change in Water Resources. An
example of hard rocks aquifers in Mantoudi Area (Central
Euboea Island, Hellas)

G. Yoxas (1)* & P.T. Nastos (2)

(1)*Faculty of Geology and Geoenvironment, University of Athens, Panepistimiopolis GR-15784
Athens, Greece, yoxas@geol.uoa.gr

(2) Laboratory of Climatology and Atmospheric Environment, Faculty of Geology and
Geoenvironment, University of Athens, Panepistimiopolis GR-15784 Athens, Greece

Abstract There is a general consensus that climate change is an ongoing phenomenon. This will
inevitably bring about numerous environmental problems, including alterations to the hydrological
cycle, which is already heavily influenced by anthropogenic activity. The available climate scenarios
indicate areas where rainfall may increase or diminish, but the final outcome with respect to man and
environment will, generally, be detrimental. Groundwater resources and their long-term renewal are
controlled by long-term climate conditions. Climate change will therefore have a great impact on

groundwater resources. The main object of this research is to analyze the current situation in order to
estimate the influence of climate change in the hard rocks aquifer of Mantoudi area (Central Euboea
Island), either from the quality or quantity point of view. Furthermore, the research is focused on those
geoenvironmental parameters that play the most important role to groundwater replenishment. The
conclusions of this analysis are based on future projections (SRES) A1B (3.5°C), A2 (4.5°C) and B2
(3.1°C) using regional climate models (RCMs) from the ENSEMBLES project, during the period 2021-
2100, compared to the reference period 1961-2000.

Keywords water resources, climate change, numerical modelling, Greece

O emATOOES TG KMUOTIKNG 0AAOYS GE VOATLVOVS TOPOVC.
"Evo. Tapaoerypo Tmv vopoeopmv oplloviov TOV CKAN POV
RETPONATOV 6TV TEPLOY] Mavtovol (Kevrpun Evpowa)

I. M6tag (1)* & I1.O. Naotog (2)

(1) *Tunua Tewloyias kor 'swmepiforlovios, EOviko kor Kamodiompioxo Iavemotiuio Abnvaov,
Hovemortnuiodmoin, 15784, AOnva, yoxas@geol.uoa.gr

(2)  Epyootipio Kluoroloyios wou  Atuoopoupixod Iepifarloviog, Tunuo Tewloyios o
T'ewmepifalioviog, EOviko ko Komodiompiaxo Hovemoriuio ABnvav, Havemaornuionoin, 15784 Adnvo.

Mepilnqyn Y7mdapyel pio yevikn opo@ovio. 0Tt 1 KAWOTIKY oAy ival éva powvopevo og eEEMEN.
Avtd, avomopevkto, Oa empépel ToAld mepBorlovtikd mpofAnuata, mepthapfdvoviog petaforég
67OV VOPOLOYIKO KOKAO, 1 ool emnpedletan MO og peydho Pabpd and avpdmives dpacTNPLOTNTES.
Ta Stofécio KAPOTIKA GEVAPLA OVAOEIKVDOVV TEPLOYEG OOV 01 PPOoYOTTMOGELS EVIEYETAL VO, 0vENBODY
N va. pelwbovv, oArd o TEMKO amotédlecpa o oyéon pe Tov avOpwmo Kot To TEPPAAAOY, YEVIKOTEPQ,
0o etvor emlnpo. Ot vaTkol TOPOL KL 1 AVAVENDGT TOVG LOKPOXPOVIL EAEYXOVTAL OO LAKPOYXPOVIES
Khpatikég ovvlnkes. H aAlayn tov khipatog Bo éyel emopévaog peydin enidpacn oTovg LIATIKOVG
nopovc. To KVPLO avTiKeipevo avTig TG épevvag givar va avaAvBel n Tpéyovca KatdoToon Yo vo.
eKTIUNOOVV 01 EMBPACES NG KAMUOTIKAG OAAUYAG OTOVG VIPOPOpovs opilovies TV GKANPOV
TeETpOUATOV NG TEployng Mavtovdiov (Kevipwkr Evfowa), 1060 amd v moloTikny 660 Kol and v
TOCOTIKY onTikn Yovia. EmmAéov, n épeuva eotidlel o ekeiveg TIG YeOTEPPOALOVTIKEG TAPAUETPOVG
7oV TailovV TO O GMUOVTIKO POAO GTNV OvavEDGT TV LITOYEiV VOAT®V. Ta GuUTEPACUATH AVTHG
g avéivong Pocilovar o pedloviikég TpoPrdyeic (SRES) A1B (3.5°C), A2 (4.5°C) xou B2 (3.1°C)
YPNOLLOTOLDVTOG TEPLOYIKA KAOTIKA povtédo, (RCMs) and to mpdypoappo ENSEMBLES, xatd ™
Suapkela g meptddov 2021-2100, oe ohykpion pe v mepiodo avapopdg 1961-2000.

AéEerg KAedrd vodrivol mdpot, Khpatiky oAhoyn, aptduntikd poveého, EALGSa
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Efficient ANN training for the reconstruction of isotopic
time series

A. Zagouras (1)*, Salamalikis V. (1), Argiriou A.A. (1) & Lykoudis S.P. (2)

(1)*Laboratory of Atmospheric Physics, Department of Physics, University of Patras, Patras, GR-
26500, Greece, thzagour@upatras.gr

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

Abstract Atmospheric circulation plays a major role in the stable isotopic composition of
precipitation. In this study, the relationship between the synoptic patterns and the stable isotopic
composition of rainfall (3'*0 and §°H) is investigated using daily event-based rainfall data. The aim of
this paper is the generation of isotopic time series using a combined synoptic classification technique.
Using the classification software cost733class developed within the COST733 action, we generated
synoptic catalogues utilizing various classification methods for two meteorological parameters: the
geopotential height at the isobaric level of 500 hPa and the thickness (500-1000 hPa). Furthermore, we
propose an efficient technique to generate a representative classification catalogue from these, and an
ANN is trained using this catalogue in order to classify each one of the meteorological parameters. The
output of this classification scheme is compared with the initial catalogues of the COST733 action
using appropriate statistical indices both in terms of explaining the variance of the classified
meteorological fields, and in terms of providing classes with statistically distinct isotopic signatures.
Finally, using the best classification, according to the previous assessment, the isotopic composition of
the synoptic classes is determined and used to reconstruct isotopic time series.

Keywords stable isotopes, rainfall event, synoptic classification, ANN, cost733class

AmodoTiki] ekmaidogvon TNA ywa Ty avacvotaon
LGOTOTTLKAOV YPOVOGELPADV

A. Zayovpag (1)*, Zaraparikng B. (1), Apyvpiov A.A. (1) & Avkovdng X.I1. (2)

(1) *Epyactipio Dvowxns s Atudopopos, Tuquo Dvoikng, Hovemotquio Hotpadv, [atpa, 26500,
ElAdda, thzagour@upatras.gr

(2) Ivotitovto Epevvav Iepifiiloviogc ko Biwowne Avamroéng, E6viko Aotepooromeio AOnvav,
AOva, EAddo

Mepiinyn H atpoceaipikn kukAogopia dtadpapatifel onpavtikd poOLO GTNV 1GOTOTIKH GVUGTOON TG
KOTOKPTUVIONG. XTr HEAETN awth, depeuvatol 1 oxéon UeTaED TV THTMV GUVOTTIKNG KUKAOPOPiag
KOl TNV 100TOTIKN 6VoTacn TG Bpoxdntwong ot enimedo eneicodiov. O okomds TG epyaciog etvat n
dnpovpyic 1GOTOMIKAOV YPOVOCEPDOV HE TN ¥pnon MHiag ouvovaoTtikng pHeBddov GUVOTTIKIG
ta&vounong. Xpnopwomoumvtog 10 AoYIoHKo taétvounong cost733class to omoio avamtoybnke oto
mhaicto g dpdong COST733, dNUOVPYNOAUE GUVOTTIKOVG KATOAIYOLS, XPTCULOTOIOVTAG SAPOPES
pedddovg Tagvounong, Yo 600 HETEMPOAOYIKES TOPAUETPOVS, TO YEMOVVOUIKO VYOS 6TO 160Papikd
eminedo tov 500 hPa kou to mhyovg tov otpdparog (500-1000 hPa). Ev cvveyeia, mpoteivovpe pio
OOdOTIKN TEXVIKT] Yo TN dMpovpyio VOGS aVITPOCOTEVTIKOD KATAAGYOL Ta&VOUNoNG omd avTovg,
Ko exkmordevovpe éva TNA Bacel avtod Tov KATAAGYOL OVTOD ¥PNGLUOTOLETAL YioL TV TOEVOUNOT
Kobepiog omd TIC MAPATAV® HETEMPOAOYIKEG TOPOUETPOVS. To AmOTEAEGLOTO TOL  GYNHOTOG
TagvoUNoNG EAEYYOVTAL GUVOPTNCEL TOV apYKOV Kotoddyov tov COST733 pe ypnon KatdAAniov
OTOTIOTIKMV OEIKTMV Yol TNV €ENYNON NG SWKVLUAVONG TOV TOEWVOUNUEVOV UETEMPOAOYIKOV TES IV
Kot emiong Yo vo €E0CQOUAGTOVV KAAGEIS LE OTATIOTIKG OWKPLTEG LGOTOTIKES LROYPAPES. TEAOG,
ypnopomowdvtag T Pértiotn pébodo tagvounong, mpoodiopiletor M 1COTOMIKY) GUGTUCT] TOV
GUVOTTIK®V KAAGEMV KO YPNOLULOTOLEITAL YiaL T OMLOVPYIO IGOTOTIKMY XPOVOGELPDOV.

Aggerg Krewdra otabepd 100toma, enetcdd10 veET00, cuvortikn tavouncn, TNA, cost733class
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Regional air quality simulations over Europe in present and
future climate: Evaluation and climate change impacts on
near surface ozone

P. Zanis (1)*, E. Katragkou (1,2), I. Tegoulias (1), I. Kioutsioukis (2) & D. Melas (2)

(1)*Department of Meteorology and Climatology, School of Geology, Aristotle University of
Thessaloniki, Thessaloniki, 54124, Greece, zanis@geo.auth.gr

(2) Laboratory of Atmospheric Physics, Physics Department, Aristotle University of Thessaloniki,
Thessaloniki, Greece

Abstract Regional climate-air quality simulations were carried out over Europe with the
RegCM3/CAMx modeling system for two future decades, 2041-2050 and 2091-2100 under IPCC A1B
scenario and the control decade 1991-2000. The RegCM3/CAMx simulations for the present decade
were driven either by ERA-40 reanalysis or the global circulation model (GCM) ECHAMS while the
simulations for the two future decades were driven by ECHAM. The simulated ozone was evaluated
with respect to near surface ozone measurements from the EMEP database for the control decade 1991-
2000 indicating a relatively good performance of the RegCM3/CAMx modelling system in simulating
near-surface ozone levels over Europe. Our projections in future suggest that the changes in near
surface ozone imposed by climate change are small over the near future decade (2041-2050) but
become significant over the end of 21¥ century. Specifically the ozone change over the future decade
2091-2100 is more intense over south-west Europe during summer, increasing by 6.2 ppbv as a result
of the combination of relatively more stagnant conditions, increased temperatures and solar radiation
within an anticyclonic anomaly.

Keywords tropospheric ozone, climate change, regional modeling, evaluation, Europe

IIpocopor@acelg To0TNTOS 0EPO 6 KAMPOKO TEPLOYIS TNV
Evp@nn yio mapoviiko kor peAhovtiko kiipa: ASloAdynon
KOl EMIOPOON TG KMUOTIKNG 0AAOYNS 6TO 0L0V EMQPUVELNG

M. Zéavng (1)*, E. Katpaykov (1,2), I. Teyodhag (1), I. Kiovtorovkng (2) & A. Meghdg (2)

(1)*Touéas Metewporoyios war Klpozoloyiog, Tufjuo I'ewloyiag, Apiototélero  ovemortiuio
Ocooolovikng, Osooatovikny, 54124, EAdda, zanis@geo.auth.gr

(2) Epyaoctipio Qvaixiic e Atuoopaipag, Tunuo Pvoikig, Apiototéleio [avemotiuio Osooolovikng,
Ocaoolovikn, EMdda

Mepitnyn [pocopoidoelc e ToWTNTOG TOL AEPO. TPUYUATOTOMONKAY HE TO GUGTNUO HOVIEA®V
RegCM3/CAMXx ce meployikn khipaka otnv Evpdnn ywo pio dekaetioc Tov mapdvtog kAlpatog (1991-
2000) w¢ mepiodog eréyyov Kot dVo dekaetieg Tov pedhovtikov kiipatog (2041-2050 kot 2091-2100)
axorovdmvtag to [IPCC A1B cevipro ekmopndv. [ v mpdcpatn mepiodo 1991-2000 ektedéotniay
Vo mpooopowdoels dekoetiog, po pe ta dedopéva emavdivong ERA40 kot g pe to moykocuo
Khpatikd povtého ECHAMS va mopéyouvv Tig TAeupikég oplokés cuvnkes. Ot TpOCOUOIOUEVEG TIHEG
emeavelakov 6Lovtog agodoyninkav cOpe®ve, pe petpioels and ) Paon dedopévev tov EMEP kot
€0eléav 0Tl to amoteAéopoTo Tov GvoTiuatog poviédwv RegCM3/CAMx  avamapdyovv o€
KOVOTOMTIKO BabUd TO YEVIKG YOPUKTNPIOTIKA TV peTprioemv 0Lovtoc otnv Evpdmn. Ot peAlovtikég
TPOGOUOLDGELG TOLOTNTAS TOV aEépa delyvouv OTL 1 EMIdpaoN TNG EMKEIUEVNG KAMUATIKNG OAAAYNS OTaL
emineda emeavelokod 0Lovtog ywo TV Kovtiviy peAdoviikn dekoetio 2041-2050 eivor pikpn oAl
yivetoan onpavtik oto téhog tov 21% awdvo. Ewdikd 1 petoforn tov 6Loviog otnv pEAAOVTIKY
dexaetio 2091-2100 mapovcidleton eviovotepn otn Notioavotoikn Evpdmn kotd v didpkee tov
KOAOKOIPLOU Omov avédvetor Katd 6.2 ppbv ©G GUVOVACTIKO OTOTEAEGUO TV GYETIKA OTAGIL®Y
cuvONKOV kot TV avEnpévav emmrédmv Beppokpaciog kot akTivofoiiog.

AgEerg Krerdra tpomocpaipicd 6lov, khpatikn petafoin, poviéha mepoyne, a&tohdynon, Evporn
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Calibrating the NILU-UV multi-channel radiometers at
Thessaloniki

M.-M. Zempila*, A.F. Bais & N. Kouremeti

Laboratory of Atmospheric Physics, Aristotle university of Thessaloniki, Thessaloniki, 54124, Greece,
mzempila@auth.gr

Abstract A UV monitoring network in Greece (www.uvnet.gr) was established in 2004, equipped with
NILU-UV multi-filter radiometers. It was designed to cover geographically Greece and Cyprus, with
nine stations distributed at locations representing different environments. The NILU-UV instrument
provides irradiance measurements at five wavelength bands centred at 305, 312, 320, 340 and 380 nm,
with full width at half maximum (FWHM) of approximately 10 nm. The irradiance measurements are
recorded in 1-minute intervals and can provide sufficient details about the daily variation of irradiance.
The aim of this study is to present and validate two different methods of calibrating the measurements
of the two NILU-UV radiometers at Thessaloniki where a Brewer MKII spectroradiometer operates
regularly. The first methodology, proposed by Diaz, is based on contemporary measurements of the
solar spectrum performed by the Brewer spectroradiometer. The second method is based on
calculations of cloud-free irradiance from UVSPEC model using average monthly values for aerosol
conditions at Thessaloniki. The Angstrom exponent was assumed to be equal to 1.3 and spectrally
independent values, 0.9 and 0.75, were used for the single scattering albedo and the asymmetry factor
of aerosols respectively. The results are presented and compared with measurements from other
collocated radiation instruments.

Keywords NILU-UV, Calibration, Irradiance, UVSPEC, Brewer

BaOpovopavrtog 1o KTIVORETPO. TOALITAOV KAVIALDV
NILU-UYV otov ota0po e Ocoocarovikng

M.-M. Zgpmdra*, A. Maang & N. Kovpegpétn

Epyactipio ook e Atuéopoipag, Apiorotéleio Havemotiuio Osooolovikns. Ocooalovikny, 54124,
EMdéda, mzempila@auth.gr

Hepitnyn To EAAnvikd diktvo pérpnong Ymepiowdovg Hlwakng Axtvopforiog (www.uvnet.gr)
WpvOnke 1o 2004 ko eéomiiotnke pe aktvopetpa molomAov kavoiidv NILU-UV. Zyedidotnke
®ote vo kaAdmtel yewypapkd EALGda kot Kdmpo pe evvéa otabpodc. Ta aktvopetpa NILU-UV
TOPEYOVV UETPNOELG VIEPLDOSOVG NAUKTG OKTIVOPOAING 68 5 QACHATIKG KOVAALD LE KEVIPIKA UK
Kkopatog ta 305, 312, 320, 340 kot 380 nm kot oAk €0pog 6To NGL Tov peyiotov (FWHM) 10 nm
nepimov. Ot HETPNGELS KATAYPAPOVTUL LUE HOPPT HECTIG TIUNG LOVOLETTOV KoL TOPEXOVY AETTOUEPELEG
Y0, TV NLEPTNGLO. SLUKVUOVOT] TNG TAOKNG aKTvOoPoAiog.

Yxomd ¢ mapovoag epyoociog omotedel m Pobuovouncon tev peTpricemv otov GTabud Tng
®eccaAovikng, 0mov Aettovpyolv adidrewnta 6o NILU-UV ki éva pacpatoemtopetpo Brewer MKII,
Kot 1 aEloroynon tov dVo mpoceyyicewv mov epapuolovtat. H npdn, Bacilopevn oy pebodoroyio
mov mpotdbnke amd v Diaz, ypnoylomolel HETPNOE; TOL MANKOD @ACHOTOG Omd  TO
poopatopTopetpo Brewer. H devtepn pébodog Paciletar o vmoloyiopovg T ALK aKTvoBoAiog
am6 1o povtého UVSPEC vmd avépeleg cuvOnkes, xpnoyonoidviag HEcEG Unviaies TéG yuo To
ontikd Pdabog tov agporvpdtov. O exBétng Angstrom Oeswpnbnke icog pe 1.3 ko @oacpotikd
avegaptnreg Tiég 0.9 kar 0.75, ypnoyonomnkay yio TV ovaKAQGTIKOTNTO LEHOVOUEVIG OKESUONG
KOl TOV GUVTEAEGTI] OGVUUETPIOG TOV LOPOVUEV®V OUATdImV avtiotorya. To anoteAéopata Tov dVo
pebod v TapdAAnAo GUYKPIvOVTaL e LETPNOELG AAAMV OpYAVEOVY 6ToV 1510 TafpO.

AéEerg Khewora NILU-UV, BaBpovopunon, Aktivoforia, UVSPEC, Brewer
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Land-atmosphere coupling: The feedback of soil moisture
into surface temperature in Eastern Mediterranean and
Middle East

G. Zitts (1)*, P. Hadjinicolaou (1) & J. Lelieveld (1,2)

(1) *The Cyprus Institute, Nicosia, 1645, Cyprus, g.zittis@cyi.ac.cy
(2) Max Plank Institute for Chemistry, Mainz, Germany

Abstract Future climate projections suggest that beside changes in mean climate there will also be
shifts in extremes (i.e. droughts, floods, heatwaves), partly due to enhanced interannual variability. In
the already warm Eastern Mediterranean and Middle East (EMME) it is crucial to investigate possible
changes in extreme temperature and try to understand all the relative mechanisms and feedbacks that
cause or intensify severe heat events. One of these feedbacks is the soil moisture — atmosphere
interaction. In general, when there is no sufficient water content in the soil, evapotranspiration is low,
leading to higher near surface air temperatures, due to less evaporative cooling. In the present study, we
explore this interaction, for the summer season. We identify sub-regions sensitive to this feedback in
the EMME domain using the classical hydrology framework which defines evapotranspiration regimes
as a function of soil moisture and latent heat flux. Moreover, we use the correlation of temperature and
evapotranspiration as a diagnostic of this coupling. The data used cover the period 1959-2099 and
come from the Hadley Centre's regional climate model PRECIS, driven by the A1B emissions scenario.
Finally, we discuss possible alterations of the relationship between soil moisture and surface
temperature throughout the 21* century.

Keywords temperature, soil moisture, land-atmosphere interaction, climate change

20voeon €0d@ovc-atnoocparpos: H eridpaon g €60k
VYPOCLOS 6TV EMQUVELOKT] Ogpprokpacio, 6TNV AvaTOAKN
Meooyero ko Méon Avatoin

I'. Zittng (1)*, 1. Xatinvikordov (1) & J. Lelieveld (1,2)

(1) *Ivanitotro Kompoo, Aevkwaoia, 1645, Korpog,
(2) Max Plank Institute for Chemistry, Mainz, Germany

Mepitnyn O Khpatikég TpoPAéyels delyvouv 0Tt eKTOG and TG oAAYEG 6T0 péGo KAipa Oa vdpEovv
Kol OAAOYEC oOTO aKpoiol KOPKA @owvopevo (m.y. Enpocieg, TANUUOPES, KOOLCMVES) AOGY® TNg
avénuévng euotkng petafintomroc. Xty Mdn Bepur| meployn g Avatoiikng Mecdysiov kot Méong
Avatolg (AMMA) eivar 10waitepo onuovtikd va peletnBovv mibavig peTaforéc TV akpaiov
Oeprokpacidv Kot v Koravonfovv TANpmg G0l ol pNYOvIcHol Kot avadpAcES TOL TPOKAAODV 1|
gvioybovv tétowa OBeppd emelcodwn. Evag amd avtodg tovg pnyoaviopods eivar n aAAniemidpoon
vypaciog £ddpovg — atpdoeaipag. [evikd, dtov mapovotdletor EAAelpo oty 60K VYpAcio, M
e€oTioodamvon etvan TEPLOPIGUEVT), 0dNYDVTOG O€ UEYOADTEPES BEPUOKPAGIES AOY® TNG UELOUEVNG
Yoéng mov Bo TPOEKLTTE KT TNV OAAXYT TNG PAGTG TOV vePOD amd VYPO G€ aéPlo. TNV TAPOLGO.
gpyacio peEAETATOL 1 GLYKEKPEVN OoAANAemidpacmn, oty AMMA, yio ™ Oegpwvn mepiodo Kot
avayvopilovtal vromeproyésg Wwitepa gvaiohnteg o avtv. Xpnoyonoteitot po kKAasokn péfodog
ta&wvounong mov AapBavel veoy TV £3aPIKN LYPAcia Kol T pon AavBdvovoag Bepudtntag. Emiong,
ooV EMIAEOV PETPO OAANAETIOPAGNG VTOAOYIGTNKE 1) GUGYETION OavApesH oTn Bepuokpacia Kol TV
eotpuocodanmvor. Ta dedopéva mov ypnoipomomdnkay kodvmtovv v mepiodo 1951-2099 «on
npoépyovton amd to meploykd kipatikd PRECIS tov Hadley Centre, viofetmvtog to A1B cevdplo
ekmouncdv. Téhog, e€etaletar mbavy aAlayn tng oxéong vypaciog edAQOVG-ATHOGPUPOG GTov 210
TR

AgEerg Krerdra Oeppoxpacio, £300ikn vypacio, oy€on edAPOVG-aTHOCOUPAG, KALLOTIKT CAALYY

185



Compilation of a NOx emission inventory for the Balkan
region using satellite tropospheric NO, columns

I. Zyrichidou (1)*, M.E. Koukouli (1), D. Balis (1), K. Markakis (1), I. Kioutsioukis (1),
A. Poupkou (1), D. Melas (1), K.F. Boersma (2) & M. van Roozendael (3)

(1)*Laboratory of Atmospheric Physics, Physics Department, A.U.Th, Thessaliniki, Greece,
ezyrichi@auth.gr

(2) Royal Netherlands Meteorological Service, De Bilt, The Netherlands

(3) Belgian Institute for Space Aeronomy, Brussels, Belgium

Abstract The important developments in satellite measurements of trace gas columns open the
challenging perspective to use various pollutants from space-based observations in combination of
inverse atmospheric models to achieve top-down emission estimates. In this study, inverse modeling is
applied to the case of tropospheric nitrogen dioxide (NO,) columns as seen by the OMI/Aura
instrument and estimated by the Comprehensive Air Quality Model with extensions (CAMx). The main
idea is to use the a priori information from the bottom up emission inventory used in the CAMx model,
the tropospheric NO, quantities estimated by the CAMx runs and the tropospheric NO, columns
deduced by the satellite observations to create an a posteriori NOx emission inventory. This new
inventory, constrained in the top-down manner by the satellite estimates, is used anew in the CAMx
model to produce a new modeled NOx product. The results have identified biases in the original
emission inventory for instance due to missing emission sources or over-estimation of the spread of
emission sources and have improved the bottom-up emission inventory.

Keywords NO,, OMI,CAMx, NOx, emissions

Ymrohoyiopog ekmopnmt@d@v NOX yo ™ Baikavikn yepoovnco

1LE TN YPNOTN S0PVPOPIKAV HETPNCE®V TG TPOTOCPULPIKIG
otiAng tov NO,

E. Zvpyyidov (1), ML.E. Kovkovin (1), A. Mzarig (1), K. Mapkéxng (1), I. Kiovterovkng
(1), A. Iovrkov (1), A. Mekrag (1), K.F. Boersma (2) & M. van Roozendael (3)

(1)*Epyootipio  Dvowiic e  Awudopaipag, Tuijua Dvoikiig, AILO, Osoooloviky, EMdda,
ezyrichi@auth.gr

(2) Royal Netherlands Meteorological Service, De Bilt, The Netherlands

(3) Belgian Institute for Space Aeronomy, Brussels, Belgium

Mepiinyn H onuavtikn avantuén tov dopupopikdv petpnoev fonbhet otny amotiunon tov cTnAdv
Slpdpwv aéplov pHnmv, ol omoieg oe cUVOVACUO He avTioToleg TPOPAEYEIS HOVIEA®Y UTOPOVV VO,
0dNYNoOVY GTOV VIOAOYIGUO EKTOUTMV pokpokAipakas. H mapamdve Sudikacio spapudletor otnv
TOPOVGO EPYUGIO XPNOILOTOLDOVTOAS TPOTOGPUPIKES GTHAES TOV dlo&ediov Tov almwtov (NO,) and tov
OMI/Aura kot mpocopoidoelg Tov poviédov CAMx (Comprehensive Air Quality Model with
extensions). H Paocwr] 10éa eivar m xprion a priori mAnpopopiog and eKmTOUTES PIKPOKAILOKAS TOV
povtédov CAMx, g tpomocpaipikig otiing NO, mov divet to CAMX kot Tng S0pupOPIKNgG
tpomocaiptkig otAng NO, ard tov OMI pe okomd v e&aywyn piog a posteriori faong exmoun®v
NOx. H véo oavt Pdon ekmopndv mov TPOKVOTTEL pe TN Pondeia d0pvopIKdY HETPNGEDV
yxpnotponoteital ekvéov 610 poviého CAMX mote va mopoydei Eva véo mpoidov NOxX. Ta amotedécpoto
Bonbobv otov eviomopud mOOVOV GTATIGTIKOV OTOKAIGE®V amd TNV OpylKn PAcT EKTOURDOV TOL
CAMX, ywo m.y. AOYy® EAAEWYNG TNYOV EKTOUTMV 1| VIEPEKTIUNONG TNG EKTACNG TV TNYOV, KOl GTN
Beitimon g PAomg EXTOUTOV UKPOKATLAKOG.

AgEeig Khadra NO,, OMLCAMx, NOX, ekmopnég
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