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MPOEAPIA MIXAHA XAKEAAAPIOY

®YXIKH. . Stratospheric Ozone over Europe during the European
Arctic Stratospheric Ozone Experiment (EASOE), 9w 7ol
"Avremotélhovrog Méhovg H. T. Mantis pevs wév C. Zerefos, C. Repapis,
J. Ziomas, A. Bais, D. Balis*.

1. Introduction

The European Arctic Stratospheric Ozone Experiment (EASOE) has just
concluded a five month campaign of intensive observations of the chemical
and aerosol composition of the stratosphere. Over 200 scientists in labora-
tories in Europe participated in the research program sponsored by the
Community and their respective governments. The experiment is directed
toward obtaining an understanding of the seasonal and long-period variation
in the concentration of stratospheric ozone. The Laboratory of Atmospheric
Physies of the University of Thessaloniki operated ground based ozone
measuring instruments at Iceland and at Thessaloniki during this experiment
but their major role in EASOE was the preparation and distribution of daily
maps of the ground based measurements. It is our purpose in this presenta-
tion of maps of the ozone distribution to illustrate its complex structure and
thereby provide some appreciation of the difficulty in achieving the EASOE
goal of understanding the causes of ozone fluctuations.

* 0. MANTHZ, X. ZEPE®OE, X. PEMAIHE, 1. ZIQMAE, A. MITAHE, A. MITAAHE, Té
ZrpaTtocpalpikd "0fov Vmepdvw T Edpmng xatd thv Sidpxeia tod Edpwmaixod
Hetpdpatog yia T6 ApxTind Zrtpavtospaipind "Ofoyv (EASOE).
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2. Discussion and Results

The daily total ozone ground observations from almost all the stations
of the EASOE network and from cooperating Canadian and Russian stations
too, were transmitted every day to the Laboratory of Atmospheric Physics of
the University of Thessaloniki. This Laboratory analysed the data and con-
structed daily ozone maps for each day during the EASOE. The ozone map
analysis employed a statistical interpolation scheme developed in Central
Aerological Observatory, Moscow Russia, by Fioletov (1989) and Fioletov
et al (1990).

Fig. 1, shows the map of the ozone distribution for 28 January of this
year. This example was chosen because it represents the very lowest values
of ozone observed over Northern Europe during the experiment. The map
for 19 February 1992, shown in Fig. 2, displays a similar appearing pattern
as on 28 January but instead of low values they represent a center of high
ozone. The central value in Fig. 2 is more than twice that in the low center
on 28 January shown in Fig. 1. It can be recognized that the dimensions
of the low and high ozone regions are similar scale to that of the wind systems
in the upper troposphere. There is in fact a rough correspondence of a high
ozone center to follow a surface low pressure system, a relation that was
first observed more than 60 years ago by Professor Dobson, and his col-
leagues (Normand, 1953).

Ozone maps obtained from surface based measurements or from satellite
observations unlike ordinary weather maps do not portray conditions at a
single instant in time because both methods of observation depend upon
illumination by the sun and a map for a given day shows observations made
over a 24-hour interval. To overcome the lack of simultaneity of the two
measuring systems we compare ozone concentration averaged over an area
of similar size to these major ozone disturbances. Fig. 3 shows such a com-
parison of daily satellite (TOMS, Total Ozone Mapping Spectrometer) and
ground based observations for Northern Europe averaged over the latitude
belt 50°- 60° N. One notes there is satisfactory agreement between the two
measurements verifying the magnitude of the fluctuation shown on our
sample maps for 28 January and 19 February. Ozone levels over Northern
Europe averaged almost 209, below normal during the month of January
with day to day changes as large as 109,. Conditions over Central Europe
in the latitude belt 40°- 50° N were similar to those in Northern Europe
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as shown on Fig. 4. The average ozone departure in the latitude belt 40°-
50° N during January, however, was just half that in 50°- 60° latitude belt.

The day to day ozone fluctuations as well as the large disturbance shown
in our 28 January example are clearly dominated by circulation effects as
can be shown by a comparison of the daily record of ozone amount (Figs. 3
and 4) with the temperature in the ozone layer (15-30 km) shown in Fgs. 5
and 6.

As one can imagine it is extremely difficult to verify a chemically pro-
duced ozone depletion with this highly variable background produced by
transport. Isolation of the chemically produced ozone changes in the Nor
thern Hemisphere may therefore require a quantitative evaluation of the
ozone transport. At the Academy of Athens Research Center we are under-
taking the detailed calculation of ozone transport over Europe during the
period 21 January to 21 February ,1992. It is our hope to obtain a more
quantitative measure of the contribution of transport versus chamically
produced fluctuations in ozone.
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HNEPIARY H

To Zrpatocpaipind "0Ofov dmepdvw tiig Edpdntng xatd tHv Sidpxera
To0 Evpwmaixod IMetpdpatog yie to *Aputind Zrtpatocpaipind "Ofov (EASOE).

Tov >Ampidto 1992 Erepatdby % mevrapnvy dmocTod @Y vTaTindy TopeTy-
phoewv THg GUGTAGEWS THG oTpaTocpatpas 6ta TAalowe Tol Edpwmaixol IMerpdya-
Tag Y& 70 “Apxtind Zrpatocpaipixd “Olov (BASOE).

Txomoc tob Iletpdparos adrol elvar va xotavonfoly % émoyixy) xal 7 poxpo-
yebvie petafoly Thg cuyrevtpdcews Tol oTpatocalpikol &Lovtos. To Epyastipto
Duoiic e *Atpoceatpac ol Iavemotnuiov Oecoadovinng Exave petphoeis ue
éniyeia Spyava oty Ocooudovinn xal oty "loavdioa dAAa %) peyardTepy ovufol
700 *Epyaatnptov 670 metpapa EASOE Frav 9 xataoxevy fuepnoiov yaptdy 6Co-
vtoc &mo 8ho To SixTuo oTaludy TapaTNENcEWY %ol N Slavopy TEY YaETEY AdTV
xaBnpepvide ot Ghoug Tods Gopels mod cuppeteiyay ot Ilelpaypa. Adtol of ydpreg
Eeitav v douvnlioTta mwepimhonn popel) THe xatavopic Tol 6{ovrog xatd THY Te-
ptodo 7ol Iletpaparoc.

Trepdver g Edpdmyg, dmov 10 Sixtvo té@v Emyelwv orabudy mapammenoews
elvor TOAD TURVE, 7 AemtTopepns Soud) Tod Qaivetal 6Tol ykpTeG Blovrog émiBeBatc-
vetar 4md Ty obyxplon pE Tic avricToires Sopupopirts WETPYOELS. ZTHV TEQLOXY)
17 Edpdmne petald 16y mapadihhov yewypapixol mAdtoug 50° xal 60° ol Tipés
100 8Covrog fray avapahe yapmiis ov "Tavovdpte 1992. ’Entong oty meproyy g
Edpdmng petald 40° xad 50° xata tov (3o phve of Tipés Tob 6Covtog frav yapmiés
G\ Tapovstalay pixpbrepes amoxhicels amd Tig xavovixds Tiuts of olYxpLoY Ué
Tig dvrioTouyes Tig Popetotépac meployiig. Thav 28 *lavovapiov 1992 mapernonbnoay
oAb yapmiés Tds 8lovrog oy meproyl H0°-60° xal émaviilav ot xavovixa
v v émoyy) éntneda etk gmd mepimov 20 Huépes.

‘H &niSpaoy tig drpocgatpiniic xuxhopopluag énexpdrnoe atic dmd Huépa ot
fuépo petafords 1@V Tiudv Tob &lovtog xabdg émiong wal oTHv mpoavapepheion
peydhy Stdpavey, drwg Selyvetar amd v cueYETIoN TGY TULEY TNG GUYHEVTRG-
oewe Tod 8lovrog, pé Ty Oepponpacia 610 cTpdua Tol dLovrog.

Abyo g ueyddng adtiic guaixiig petaPinrtémyrag otis Tuds Tob Blovrog,
elvar Sloxoro va xaboprotel dmoadimote petafBoly Tig GuYkeVTphGEws Tol 6ov-
tog &md ynuwa altia. "Etor oty magoboa pehérn (wod Sickdyetar otd Kévrpo
*Epedvng Duowniic the Atpoopalpas xal Kiparoroylag tie *Axadnulas *Abnvayv
ot ouvepyaota pt 0 "Epyaostipo Quoric ¥ *Atpocpaipag 1ol IMavemaomuiov
Accoarovinng) Epeuvitar AemTouepds 1 peTapopd Tob §LovTog Ut THV ATUOGPHLELLY
xuxhopopla, xatd THv Teplodo mod Sinpxece to Metpapa, Yo va Extiunlst mocoTixa
75 uértpo THg cuvelspoplig THe peTapoplc of oyxfon pt Tic petafolis Tob Blovrog
MOy YNUXGY SiepYaoLidy.




