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PREFACE

Unesco Reports in ltarine Science are designed to
serve specific programme needs and to report on developments
in projects conducted by the Unesco Division of Marine Sciences,
including those involving collgboration between the Division
and the Intergovernmental Oceanographic Comhission, particularly

in the field of training, education, and mutual assistance in the
marine sciences.

Designed to serve as a complement to the Unesco Technical
Papers in Marine Science, the Reports are distributed automati-
cally to various institutions and governmental authorities. 1Indi-
viduals may, at their request, receive copies of specific titles,
but cannot be included on the automatic distridbution list. Both
the Reports and the Technical Papers series are free of charge.

Rsquests for copies of specific titles or for additions
of institutions or asuthorities to the mailing list should be ad-
dressed, on letterhead stationery if possible, to:

Marine Information Centre
Division of Marine Sciences
Unesco

Place de Yontenoy

75700 Paris

France.

The designations employed and the presentation of the material

in this document do not imply the expression of any opinion what-
soever on the part of the Unesco Secretariat concerning the legal
status of any country, territory, city, or area of its authorities,
or concerning the delimitation of its fronziers or boundaries. The
ideas and .opinionn axpraasse’ are those of the authors and do not
necessarily represcnt the views of Unesco.



ABSTRACT

The ultimate goal of the Programme for the Exploration of the
Eastern Mediterranean (P.0.E.M.) is to reach a comprehensive
knowledge of the physical, chemical, and biological oceanography
of the Eastern Mediterranean. Such a knowledge is an essential
basis for environmental management, resource exploitation, and
marine operations.

The overall scientific objectives are (i) describe the physical
phenomena and quantify their kinematics; (ii) define basic dynamical
processes and (iii) construct physical models suitable for general
ocean scientific studies and applicationa, This Report on P.0.E.M,
summarizes the scientific and practical objectives of the programme,
delinates the elements of the scientific plan, the means of
accomplishing the goals, and the schedule of events., It was
developed from the substantial scientific planning workshop report
'Physical Oceanography of thé Eastern Mediterranean, An Overview
and Research Plan' UNESCO Report in Marine Science No. 30, at a
meeting of the Organizing Committee held at UNESCO Headquarters
in Paris on August 1984,

RESUME

Le but ultime du Programme pour l'exploration de la Méditerranée
orientale (POEM) est une connaissance approfondie de 1'océano-
graphie physique, chimique et biologique de la Méditerranée orientale.
Cette connaissance constitue une base indispensable A la gestion du
milieu, & la mise en valeur des ressources et aux activités marines.

Les objectifs scientifiques globaux sont les suivants : (1) décrire
les phénoménes physiques et déterminer quantitativement leur cinématique ;
(11) définir les processus dynamiques fondamentaux et (i1i) construire
des modéles physiques qui conviennent 3 des études scientifiques géné-
rales en océanologie et & leurs applications. Le présent Rapport sur le
POEM récapitule les objectifs scientifiques et pratiques du pro-
gramme, expose les éléments du plan scientifique ainsi que les moyens
d'atteindre les buts et indique le calendrier des événements. Il a &té
mis au point lors d'une réunion du Comité d'organisation tenue au Siége
de 1'Unesco & Paris en aofit 1984, sur la base du rapport substantiel de
la réunion de travail consacrée & la planification scientifique intitulé
"Physical océanography of the Eastern Mediterranean : an overview and
research plan" (Océanographie physique de la Méditerranée orientale :
apercu général et plan de recherche) et publié dans la collection
"Rapports de 1'Unesco sur les sciences de la mer" (n° 30).
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RESUMEN

La meta definitiva del Programa para la Exploracifn del Mediterr&neo
Oriental (POEM) consiste en adquirir un conocimiento general de la
oceanograffa f{sica, quimica y biolégica del Mediterr&neo Oriental, Este
conocimiento constituye una base esencial para la ordenacién del medio
ambiente, la explotacifn de los recursos y las operaciones maritimas,

Los objetivos cientfficos generales son 1) describir los fenbmenos
f{sicos y hacer mediciones cinemfiticas; i1i) definir los procesos dinfmicos
bésicos y 111) construir modelos ffsicos adecuados a los estudios y
aplicaciones cient{ficas generales relativos al ocefno, Este Informe sobre el
POEM resume los objetivos cientf{ficos y prfcticos del programa, determina los
elementos del plan cientffico, los medios de alcanzar los objetivos y el
calendario de actividades. Fue elaborado a partir del notable informe del
seminario de planificacién cientffica: "Physical Oceanography of the Eastern
Mediterranean, An Overview and Research Plan" (Oceanograffa Fisica del
Mediterr&neo Oriental, Perspectiva General y Plan de Investigaciones), Informe
de la Unesco sobre Ciencias del Mar n° 30, en una reunién del Comité
Organizador celebrada en la Sede de la Unesco, de Parf{s, en agosto de 1984,

PE3IOME

OcHOoBHON uHenpw [IporpaMMH HCClIenoBaHuft BocTouloro CpenuseMHOMODPBSA
(IUBC) ABNAETCA BCECTOPOHHEeEe H3YUEeHHEe (H3IHUECKOH, XMUMHYEeCKOH H
6MoJIorHYecKkot okeaHorpad¢Hmu BocTouHoOro CpemuseMmMHoMopbsf. Takxue
3HAHUA ABJISANTCA Heo6XOOHMOR OCHOBON VIR YNpPAaBJIEHHA OKpyxawmen
Cpenoif, OCBOEHHS pecCYpCOB H NpOBeINeHHMA MOPCKHX orepauuft,

O6mMMK HayYHHMH LenaMu apasawTca (1) onHcaHHe (PH3IHYECKHX
ABJIEHUR U oONnpenesyieHHe KOJHYeCTBAa HX KHHeMaTHYEeCKHMX XapaKTepHCTHK }
(11) onpenenenre OCHOBHHX AHHAMHYECKHX mnpoueccoB ¥ (iii) noctpo-
eHHe O(OMAIHUYEeCKHX MomeJsieft, KOTOpHE MOIVIH OHTb HCMOJIb3OBAHH WA
ofmHX oKeaHorpadHUYECKHX HAYUYHHX HCCIIeNOBaAHHH M NpPaKTHIECKOr'o
npuMeHeHun ., B sToM noxkname no MHUBC KpaTKO H3JlaranTCA HAaYYHHEe H
NpakTHYeCKHe LeN¥ NporpaMMH, 3JIeMeHTH Hay4YHoOro ImJjiaHa, CpencTsBa
OOCTHXeHHA uenelt H rpaduk cobuTHHA, OH OHUI MORTrOTOBJIEH HA OCHOBE
O6CTOATENBHOrO NOKJana CeMHMHapa MO HAYYHOMY MJIAaHHPOBaHHDO "Onsu-
yeckasgs oKeaHorpadua B BocTtouHoM CpenHseMHOMOpne: O630p M MNJaH
HcocnemoBaHun" (moxsiam IOHECKO no MopckMM Haykam B 30) B xome cose-
maHHA OpraHH3alHBOHHOI'O KOMHTETAa, mnpoBepmeHHoro B litab-xkBapTHpe
IOHECKO B Napuxe B asrycte 1984 ronma.
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PART I

PHYSICAL OCEANOGRAPHY OF THE EASTERN MEDITERRANEAN (POEM)

THe PROGRAM AND THE PLAN

REPORT OF THE ORGANIZING COMMITTEE MEETING
PARIS, 7-9 AUGUST 1984
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FOREWORD

This concise statement of POEM summarises the scientific and practical objec-
tives of the program, delineates the elements of the scientific plan, the means
of accomplishing the goals, and the schedule of events. It was developed from
the substantial scientific plamning workshop report 'Physical Oceanography of
the Eastern Mediterranean, An Overview and Research Plan' UNESCO Technical
Report in Marine S8cience No. 30, at a mceting of the Orgsniszsing Committee held
at UNESCO headquarters in Paris om August 1984 (see Appendix 2). We are
indebted to Ms. Marsha Glass of Harvard University and Dr. Makram Gerges at
UNESCO for their invaluable help in arranging for POEM. We tbank the UNESCO
Division of Marine Science and the US National Science Foundation for their sup-
port of participants at the meeting.

Allsn R. Robinson and Paola Malanotte-Rizxzoli
Co-chairpersons

Cambridge, Massachusetts USA,
21 December 1984

Final text adopted by the POEM Steering Committee, laris, France, on 15 June
1985.

Allan R. Robinson and Paola Malanotte-Rizzoli
Co-chairpersons



POEM (Physical Ocesmography of the Basterm Mediterramesn) is a scientific
research program for the Easterm Mediterrameam Sea. It is to be carried out
cooperatively in the second half of this decade by scieatists from several coun-
tries, many of wvhom have worked together for over two years to comstruct a
definitive and balanced plan. The mainm thrust of the imitial program is basic
research in physical oceamography. Observations, experinvents and modelling are
essential to determine the circulatiom, ite varisbilities and associated tran-
sports. The ultimate programmatic goal is to achieve a comprehensive knowledge
of the physical, biological and chemical ocesmography of the sea and its
interactions with the overlying atmosphere, submarine basin, and surrounding
coasts. This knowledge is mecessary for practical activities in applied marine
technology which bemefit grestly owr society, emvirommental mansgement, renew-
able and womrenevisble resowrces and marime operatioms are implicated including,
e.g. fisheries development, pollutioa comtrol, oil exploration and the eaconom-
ics of climstic chaage.

Scientific interest in the Eastern Mediterramesn, which is todsy ome of the
most poorly kmown regioms of the world ocesa, arises for two major reasomo. The
first is the obvious regiomal importamce of mew scientific kmowledge of the sea
to the matioms surrowusding it. The second is the profound interest in general
physical processes which occur there, which can be studied relatively easily and
efficiently. The formatiom of demse water masses at the sea surface is a vitel
pert of the world ocesm comvective circulatiom, as it functions as a massive
heat engine Dut such formatioms are rare amd episodic, and are knowu to occur
at all ounly im a very few locations, occupying less tham cme percent of the oce-
ans surface. Formatiomns occur predominmsatly im polar regioms where the logis-
tics of research are extremely difficult amd in the Mediterramesa. Salt
reloased by ice formeticm im polar regions amd salt left behind by intemse eva-
poration over the Mediterraneam lesd to amalogous processes. GCeneral processes
of dispersion and mixiasg occur vigorouwsly becsuse of the juxtsposition of waters
of quite differoat properties. Although smsll, the almost isclated wind and
thermohaline drivem Esstern Mediterrsmean is large encugh for its internal
dynamics tc be characteristic of the dymmmics that goverms the curreants of the
gemeral circulation of the major ocesa basins. Yet the Rastern Mediterranean is
suall encugh to be sampled essentislly symoptically and with adequate resolution
over the eatire besin. It is possible with preseat day large computers to simu-
late the Eastern Mediterrsmesa with aduquate resolutiom im both the borizontal
snd vertical grids, which is ecsentially impossible im the larger bacins. As
they prepare for the large, gemeral circulation amd climste studies of the
1990's, globally oriemted ocean sciemtists regard the Esstern Mediterranesn as a
laboratory basim for timely gemeral studies. It is real and fortuitous cir-
cumstance that ocean scientists from the world's forefront research laboratories
and scientists from the oceanographic research institutes of the Eastern Medi-
terranean share common sad overlappiag research goals.

It is an exciting time to launch such a concerted research cffort and POENM,
which will hopefully tramsform the Rastern Mediterrsnean from one of the most
poorly known to ome of the best known regions of the world's ocesn, is entirely
feasible. Ocean science, and particularly physical oceanography, is in a rapid
state of evolution and development. New sampling techmiques, instruments,
methods and models are being utilized. Most of vhat we know today has been
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discovered recently. The North Atlantic Ocean is perhaps the best known basin
in the world. Yet a realistic description of its phenomenology (eddies, rings,
fronts, jets, meanders) was achieved omly during the 1970's. The POEM plan
requires a mix of classical observational surveys and modern special purpose
experiments, The design and interpretation of contemporary oceanographic
research utilizes wethods which emphasize efficiency in resource utilization via
the optimal blending of observations and modelling results. The resources of
existing national ocean research groups surrounding the Eastern Mediterranean
include geherally well trained scientists, and adequately instrumented ships and
laboratories. Pooled together with the scientific expertise and the special
techniques brought to bear by interested colleagues from forefront research
institutes elsewhere, (transient tracer studies, advanced dynamical computer
models, remotely sensed data, etc.) the means of accomplishing the substantial
scientific goals of POEM are available.

The major scientific products of POEM will be a definitive, composite and
shared set of data which describes the basic phenomens which occur and which
will serve as the basis for permanent dynamical undezstanding of the region.
Theories and models will be conatructed, culminating in a state-of-the-art
modern circulation model. This model will assimilate and synthesize the data,
sumnarize the dynsmical understanding, and serve as the vehicle for the applica-
tion of the new physical knowledge to biological and chewical research, coupled
air-sea climate studies, and practical applications. It is intended that the
circulation models will ultimately be shared by all participating scientists and
institutions, and will have useful versions which run on hoth large and imall
computers. Successfully completed, these studies will impact significantly our
understanding of, and research directions for, the global genmeral circulation.

Working together with a broader base of ocean scientists in POEM, scien-
tists from the regional institutes can rapidly advance in techniques and
knovledge to the forefronts of contemporary ocean science, and develop life-long
colleague relationships.



2. SCIKNTIFIC PLAN

2.1 NLIIMATE GOAL

The ultimate goal of P,0.E.M., is to reach a comprehensive knowledge of the
physical, chemical, and biological oceanography of the Eastern Mediterrsnean.
S8uch a knowledge is ap essential basis for:

- environmental management

- resource exploitation

- marine operations.

2,2 SCIENTIFIC ORJRCTIIVES
2.2.1 QVERALL SCIENTIFIC QRIECTIVES

These are!

A. Describe the physical phenomena and quantify their kinematics

B. Define basic dynamical processes

C. Construct physical models suitable for general ocean scientific
studies and applications

2.2.2 RPECIFIC SCIENTIFIC ORJECTIVES

The specific objectives of the POEM Program are listed under the following
four major scientific ccmponents:

i) Definitive phenomenclogy of hydragxaphy, suxzents.
- general faatures, their kinematics and varisbilities
- fluxes, transports sud overall budgets
= local dynamical processes and balances

ii) Dynsmics of the Circulation and
- major driving mechanisms (wind, buoyancy, source/sinks)
- role of air-sea interactions and of feedback mechanisms
- internal dynamical processes, mesoscale variability and energetics
~ mesoscale/mean field interactions
- climatic processes

iii) Mater masa formation. apreading and transformation
- preconditioning phenomena and the statistics of events
- detailed physical processes of intermediate and deep convection
- dispersion and mixing mechanisms
- parameterization

iv) Implications of the sirculation
= transports gnd distributions of biological and chemical properties
= determination of critical interdiscipiinary process research problems

2.3 HELD RXPERIMENTS
The major FIELD EXPERIMENTS to be carried out consist of:
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i) General hydrographic surveys covering the whole Eastern Mediterranean
carried out almost synoptically and with synoptic/mesoscala resolution,
for studies of the general circulation and identification of
preconditioning phenomena and water mass formation sites

ii) Localized, high resolution hydrographic surveys in regions of intense
dynamic activity for the study of mesoscale processes, their varia-
bility and e¢nergetics

iii) Localized, high resolution hydrographic surveys in the identified
regions of intermediate (Levantine) water formation for the studies
of deep convection processes, mixing and water mass dispersion

iv) Lagrangian flcat experiments for dispersion

v) Monitoring of straits (8icily, Otranto, Greek Straits) with curremt-
meter moorings and tide gauges for the study of water mass exchanges
and transports between the various basins

vi) A general survey of the whole Eastern Mediterranean for tracer measure-
ments (Tritium, Helium 3, Freon) for the studies of the genersl
circulation and water mass spreading as inferred from tracer
distribution

vii) Remotely sensed surface data from satellites and other platforms.

2.4 MODELS
The MODELS to be used will be:

i) Models for the gemeral circulation of the Mediterranean (GCM)
ii) Bddy resolving models for mesoscale dynamical processes
iii) Specialized versions of the above models for water formation and deep
convection process studies
iv) Advection-diffusion models for passive and active oceanic tracer
v) Models of coastal circulation and shelf areas to be coupled with the GCM
vi) Atmospheric GCM in the limited area over the Mediterranean to be coupled
with the Mediterranean GCM

2,5 METHODOLOGY

The methodology of approach will bear upon the coupling of the experimental
field program and the modelling studies. It includes:

i) Field measurement from shipboard (hydrographic data)s moored and free
floating instruments; tracer studies as obtained from the experimental
field plan

ii) Satellite and other remotely sensed data
iii) The models for the general circulation, mesoscale dynamics and physical
processes
iv) The combination of models and data in sophisticated, new techniques
for optimal field estimates, data initiaslization, assimilation and
updating into models, inverse methodologies.
v) The synthesis of existing and new data for a definitive phenomenology
of the Bastern Mediterranean; dats sharing and pooling, synthesis of
p.'ogram accomplishments.



3. EIELD PROGRAM

3.1 GENERAL CIRCULATION

These coordinated surveys are of central importance to the success of our
scientific program. The hydrographic investigation of the Eastern Mediterranean
Sea requires some 320 stations, not all of them distributed with the same den-
sity. For instance, while in the active region of Levantine intetnedints water
formation in the Levantine Basin, stations will have to be spaced at 0.3  inter-
vals at least, in the Ionian Basin where one is mainly interested in following
the spreading of deep and bottom waters, s coarser grid may be quite sufficient.
Moreover, not all the stations will have to be sampled right down to the bottom.
On the one hand, in a very dense grid, the ship drift, which is implicit when
sempling down to the bottom i.e. for a long time, will carry the ship from one
station to another. On the other hand, deep Mediterranean waters, that is below
1,500m, tend to be quite uniform and close spaced sampling does not contribute
additional information.

Scientists in the following countries have expressed interest and have the
scientific capability of investigating the region and accordingly, we estimate
that the regions in Fig. (1) could be covered as follows. The 400 stations will
be repeated four times during each of the recommended hydrographic surveys.

Italy: 100-110 stations in the Adriatic and in the Ionian Sea.
(Region I - Fig. 1)

Greeca: 60-70 stations in the south Aegean sea, south and southeast
of the Crete and Rhodes arc, the passages between the
Aegean and the Mediterrsnean seas and/or a number of
stations in the Ionian sea ares
(Region II - Fig. 1)

Turkey: 100 stations in the northern Levantine Basin
(Region III - Fig, 1)

Isxaels 80 stations in the southern Levantine Basin
(Region III - Fig. 1)

Egyptt 60 stations in the coastal zone and southern Levantine Basin
(Region IXI - Fig. 1)

Germany: Will carry out a coarsely spaced cruise with the Meteor
in July~-August 1987, covering the entire Eastern
Mediterranean Sea.

Exance: Will employ remote sensing techniques for the description
of surface properties of the entire Eastern Mediterranean
Sea, and the Aegean Sea.
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It would be extremely valuable to obtain cqverafe also of the the south-
western part of the Eastern Mediterranean, off the Libyan/Tunisian Coast (Region
IV - Fig.l). The impoxtance of the data set obtaired from the coverage of the
Mediterranean regions sketched in Fig.l would be greatly increased by obtaining
data for region IV.as well. If this highly desirable option could not be
achieved, the data set obtained for region I, II, and III will still be
extremely valuable, and dynamical interpolation through numerical modeling would
be used for region IV.

It is desirable that scientists in Italy, Greece, Turkey, Egypt and Israel
carry out two cruises per year in mid-October 1985, March 1986, October 1986 and
March 1987, S8trips of stations located at the margins of the areas of interest
will overlap so as to enable intercalibration and intercomparison of data. Each
such cruise will last for approximately 45 days. CID measurements will be
obtained on all the stations from the surface to 1,500m depth and on selected
stations to the bottom. Water samples will be obtained, temperatures and pres-
sures wvill be measured with bottles and reversing thermometers at selected
depths and precision bathymetric measurements should be routinely carried out.
Additional biological and chemical ssmpling at a limitsd number of stations will
be considered. Samples for tracers (Tritium and Helium) will be obtained on a
limited number of stations according to methods and procedures established by
the group at the Heidelberg University (see Appendix 1-III),

It is snticipated that scientists from one or more other institutions will
work aboard the vessels gathering the data together with the scientists from
that vessel's institution and will further participate onshore on the initial
data reduction.

3.2 MESOSCALE DYNAMICS

It is well known that synoptic/mesoscale eddies dominate energetically much
of the flow in the major mid-latitude gyres. These eddies are the 'internal
weather' of the ocean and vary in space and time on scales of 10 to 100 km and
from days to months. Eddy currents are related to the fields of temperature,
salinity and density; they transport and disperse dissolved material and affect
marine operations. Moreover, the eddies are generally known, through non-linear
interactions, to vitally affect the dynamics of the general circulation.

The characteristics of Mediterranean eddies are not well known. Data of
sufficient synopticity, accuracy and a high resolution sampling are necessary to
establish the general features of the mesoscale eddy field, the dynsmics of eddy
frontal regions, their energetic and variability, and, in general, for dynamical
studies. The average Eastern Mediterranean vertical stratification indicates
that the Mediterranean eddy field may be quite different from that typical of
other regions of the world ocean (like the North Atlantic). Consequently, non-
linear dynamical interactions may play quite a different role in establishing
the modes of internal dynamics.
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The objectives of the mesoscale dynsmics experiment are therefore:

a) to describe and predict the fields of mesoscale currents and associated
density patterns.

b) to use these field estimates in conjunction with real data for data
ascimilation and model updating

c) to r:zate the mesoscale eddy field to general circulation dispersion

studies

d) to enable the use and testing of models for practical purposes,

experimental planning and design

Present knowledge of the Eastern Mediterranean indicates the four regions
shown iu Fig. 2 as the potential meso-scale study areas. Within these regions
as well as in those to be identified later, a station grid-network with 8 ax
spocing will be established. Expandable bathythermographs (XBT) will be dropped
at each station. CTD casts will be made at stations Z4km apart.

Current meters will be deployed in the study areas. The number of arrays
to be deployed and the duration of current measurements are subject to the
results of the initial surveys.

The estimsted shiptime for such the meso-scale studies is 100 days, evenly
distributed between the months of March and October in the year 1986,

3.3 BAIER MASS FORMATION AND DISPERSION

Three water masses are .dentified for formation, spreading and mixing stu-
dies:

A. Levantine Water (later on, the so-called Mediterranean intermediate
vater, between Rhodes and Cyprus islands).

B.1. Aegean deep vater (mainly the one formed ‘in the South Aegean Sea
between Cyclades and Crete).

B.2, Adriatic dezep water formed in the Southern Adriatic Sea.

In order to document properly the formation processes which follow the
preconditioning phase (documented during the general or large-scale survey) we
have to ¢oncentrate hydrographic surveys in regions like 100 x 100 kms, identi-
fied during general surveys. An appropriate regular grid-spacing for that pur-
pose would be a 20 kms (around 10 miles) which corresponds ¢ 25-30 stations
with a possibility of extending the grid spacing down to the internal radius of
deformation (around 5 kms) across regions showing up baroclinic features like
fronts.
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A. Levantine Hatexr
i. Formation

The main area is located south of Turkey (see Area A-Fig. 3a). How far

south should come out from the general survey as well as from the tracer survey.

A general survey has to be repeated twice a year (early fall and late wincer)

during the two years field experiment and to be carried out under the responsibility
of the Turkish ship. In addition, one summer cruise (August 1986) should be under-
taken covering southeast Aegean Sea and northwest Levantine Basin (Area B in Fig. 3a).
This will be under the responsibility of a Greek ship. In order tn avoid the over-
lapping of Turkish and Greek ships, the coordinates of the areas reserved for Turkish
and Greek ships should be very well defined so that there will not be a misunder~
standing in the future.

In conjunction with these in situ measurements, the forcing field should be
adequately sampled using classical meteorological parameters and remotely sensed
parameters like SS8T and wind stress and surface currents in order to check for
the validity of 1D classical mixed layer model versus 2D (cf. remote sensing
section). This remote sensing programme will be undertaken by French scientists
and will cover all the years starting in 1985.

In addition to the hydrographic in situ measurements, we plan to run simul-
taneously a Lagrangian experiment during the winter season to get some idea
about the intensity of convection and infer from it the Levantine Intermediate
Water formation rate, and finally calculate the volume of renewed wvater. This
experiment should Le repeated twice during winter of 1986 and 1987 by Freach
oceanographers (Area A - Fig. 3a). ''inter of 1986 should be considered as a
pre-experiment for defining more precisely a strategy of float deployment in
vinter of 1987. The tracer survey should give additionsl information on forma-
tion rates.

ii. Spxeading and Mixing

A necessary complement of the mentioned mesoscale floats experiment for
spreading studies is large-scale floats experiment planned in Fall 1986 and in
conjunction with the tracer cruise, 1987, wusing pop-up floats under develop-
ment in France, using Argos for location. The sampling strategy for these pop-
up floats has to be considered in conjunction with the tracer experiment planned
at the same time by a ship from of the Federal Republic of Germany, the idea
being that the tracer 1ata will extend the spreading information to larger
scales.

In addition, current meter moorings will give the necessary information in
the straits between Levantine Basin and Aegean Sea (cf. straits measurements)
which will be collected by Greek scientists, The possibility of having Levan-
tine water formation in the southern Levantine basin (Box C - Fig. 3a) is not
out of discussion. A possible intensive survey is to be decided after the gen-
eral survey of 1985,

B. Deep Nater

The strategy during the field experiment will be nearly the same as for the
LIV formation studies, except for the following: time for physical observations
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should be restricted during winter season in 1986 and 1987. Again, the tracer
survey will add information both on the formation rates and on spreading and
mixing.

Note: Menoscale flnats experiment could be conducted at the same time, both for
LIW studies and DW formation in the South Aegean Sea. This has to be considered
carefully.

i. South Adriatic D Formation

17 stations are planned north of Otranto Strait with current meters in the
Strait (cf. section general survey and strait measurements) and an additional
15 stations south of the Strait of Otranto. This will be under resporsibility
of an Italian ship. (Box A - Fig. 3b)

ii. South Aegean Sea D¥ Formation

30 stations (as already mentioned) will be undertaken in a (100 x 10 km
squarc located between Cyclades and Crete (Box B - Fig. 3b) and 8 current meter
moorings with 2 or 3 current-meters (depending on depth) should be maintained
for a one-year period, east and west of Crete (cf. straits measurements). This
will be under responsibility of a Greek ship.

3.4 SURFACE AND BOUNDARY PROCESSES

3.4.1) RROGRAM FOR STRAITS

To obtain a quantitative estimate of water exchange through the straits
connecting the Eastern Mediterranean with the adjacent seas, the following moni-
toring program will be performed. (¥ig. 4)

8icily Strait (Italy):

Three moorings, each instrumented with four current meters, will be placed
across the strait for six months starting in October 1985, (Section A - Fig. 4)

Otranto Strait (Italy):

Three moorings with seven current meters in total, will be positioned for 6
months starting in October 1986 (Section B - Fig. 4).

Asgean Straits (Greece)s

Eight moorings, with a total of 24 current meters will be positioned at
five straits for four periods within a year starting in October 1985 (8ection C

- Fig. 4) (1.5 months every season)

Sempling interval = 15/20 min.

Instruments required: 57 + 20 current meters (in total)
14 + 4 acoustic releases

S8hip time (in addition to gemeral hydrographic survey).
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3.4.2 REMOTE SEKSING

The following parameters can be measured:

88T (and possibly extended to the visible channels);
- one dimensional wind stress (30 km of space resolution);
~ one dimensional surface current (with an accuracy of 10 cm/s)

It is necessary to define the participants of each country to this part of the
program,

3.4.3 MEIROROLOGY

The importance of knowing the meteorological forcing ac input to the model-
ling effort mmust be stressed. Thus, it is essential to have available the stan-
dard meteorological parameters (atmospheric pressure, wind, air temperature)
measured at the international meteorological stations, distributed along the
coastlines of the Eastern Meditarranean, in the various countries participating
in POEM. Every effort should be made to collect routine observations from land
stations and ships together with relevant imagery from satellites. Special
observations will be required from the research ships involveds from especially
instrumented moored buoys and, so far as possible, from meteorological research
aircrafto. In particular, it would be desirable to make finalized experiments
in limited areas to study the coupled evolution of the planetary boundary layer
and the mixed layer. These experiments would allow us to understand the basic
mechanisms determining the evolution of the marine surface layer as well as to
parsmeterize the thermodynamical processes in the dynamical models of the circu-
lation, For the above questions and others, evaporation, sensible and latent
heat fluxes should Le alsc evaluated. Particular attention will be paid to the
needs of modellers for input and verification data.

3.4.4) ZIIDE GAUGES

It is recomaended thet Member States activate and improve the network of
sea level gauges in the Eastern Mediterranean in order to achieve a good data
set to utilize for the various oceanographic studies. In particular, tide
gauges should be installed at the sides of main straits durirg current meter
measureaments.

Furthermore, consideration should be given to the use of deep sea gauges if
available. It is necessary to have a list of the existing tide gauge stations,
and their working condition and responsibilities

3.3 RIOLOGY AMD CHEMISTRY

Possible relevant parameter to be measured are: dissolved O,, pH, nutrients
(x0,, NO,, FH,, PO,, 8i0,) total alkalinity, chlorophyll. However, final deci-
siofi on ranzter ﬁanpliﬁg will be taken in consultation with concerned Mediter-
ranean scientists during a specialized panel discussion on this topic within the
POEM Workshop, to be held in Lucerne in October 1984 during the ICSEM Congress.

3.6 QVERALL CALEMDAR
An overall calendar is given in the following Table (1).
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4. DATA MABAGEMENT

4.1 HISTORICAL DATA

The Bureau National de Donnees Oceanographiques, Centre Ocesnographique de
Pretagne, Brest, has acquired all available historical data and made evaluations
of its validity.

In very general terms, the criterion for validating the data was to elim-
inate everything leading to more than a 0.02 inversion in sigma-theta on the
vertical. It appeared difficult in the first attempt to apply this criterion
systematically, using some classical method like the Fergusson method. Indeed
such an automatic data processing rubbed out strong gradient layers like the
Atlantic-Mediterranean interface. 80 most of the validation was msde by hand.

Additional data is acquired all the time and laboratories are requested to
send in everything which eventually will be made available to the interested
institutions. At the POEM Workshop in Lucerne, in October 1984, the methcdology
for validating the data will be presented in detail.

4.2 DATA MANAGEMENT AND EXCHANGE

Data acquired through the present research program will be limited for the
use of the generator for the period of one year after the completion of the
preliminary analysis but not in excess of two years after acquisition. S8ym-
pathetic attention will be given by the organizing committee to protect the
needs of students in the process of writing their thesis. Efforts will be made
to supply the Harvard Dynamic Modelling Centre (section 5) with the data they
need at the earliest possible moment on the understanding that the data will be
used solely for their particular needs.

The preliminary analysis of data will be carried out with agreed algorithms
common to the entire group and data will be stored and exchanged in internation-
ally accepted formats.
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5. MODELLING

5.1 MODELLING CENTER FOR IHE EASTERN MEDITERRANEAN

The main modelling effort will be concentrated in the USA with the estab-
lishment of a Center for the Modelling of the Eastern Mediterranean at the Har-
vard University, Geophysical Fluid Dynamics Group. All the available, existing
models, suitable for application to the Eastern Mediterrancan are or will be
brought to the Center and there used by the cooperating scientists to investi-
gate different aspects of the Mediterranean circulation and process studies in a
comparative way. The Harvard Modelling group will be open to the active colla-
boration with all the interested and qualified scientists from the different
countries participating in POEM. It is intended to serve both an educational as
well as research functions. It ir also expected that regional models can be
developed by responsible groups of scientists in participating countries.

5.2 IHE MODELS

The models to be used at the Harvard Center_ are:

General Circulation Models (GCM):

Primitive Equation Model (USA-Harvaxd)
Coupled Atlantic-Mediterranean (USA-Harvard)
Inverse Methodulogies (USA-MIT)

Multi-Level Model with Active Thermodynamics (Italy-Venice)

Mescscale Dynamics Xater Masa
Formation, Mixing and Spreading:

Open Ocean, Quasigeostrophic Eddy Resolving, Multi-Layer Model Coupled
with Surface Mixed Layer Model (USA-Harvard)
Surface Mixed Layer Model (USA-Harvard)

The various models require different smounts of computer power. Many of
them can be used on small computers in an efficient and relevant way. The model
software will be transferred from the Harvard Center to all the cooperating
Institutions to be used in their respective countries, on their local computers.

The main scientific objectives to be fulfilled by the modelling efforts
are!

a) Determination of the relative contributions to the general circulaticn
and T/8 structure evolution by the following driving forces:
- wind stress
thermohaline fluxes
- source-sink distribution
- forcing through straits
b) Determination of the general circulation of the Eastern Maditerranean aad
of its seasonal and interannual variations.
¢) Modelling of basic dynamic/thermodynamic processes and mesoscale
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varisbility in regions of strong internal dynsmic activity

d) Modelling of deep convection, mixing processes in regions of water mass
formation

e) Modeling of water masses dispersion (mixing and spreading)

f) Modeling of the .upper layer thermal structure and of its variabilities
for different time scalas (diurnal-synoptic-seasonal, annual and
interannual).

5.3 METHODROLOGY

The methodology of the modeling effort will capitalize upon the most modern
and sophisticated techniques for the use of models in an interactive way with
data. This involves the use of the most advanced methods for objective analysis
of data and the incorporation of data into the models. The methods for data
initialization, assimilation and updating will play the central role in the cou-
pling of the experimental (field plan) and modeling efforts. Hydrographic,
meteorological current-meter and tracer data will be introduced and used in the
above models at successive stages.

The ultimate goal of the Modelling Program is the construction of a GENERAL
CIRCULATION MODEL OF THE EASTERR MEDITERRANEAN adequate for biological and chem-
ical transport processess its coupling with an atmospheric GENRERAL CIRCULATION
MODEL for the study of feedback mechanisms and climsate studies.

A parallel effort will be the coupling of the Eastern Mediterranean Genersl
Circulation model with high resolution models of shelf circulation and coastal
areas, of specific interest to and within individual national programs of these
nations themselves as desired and possible.

5.4 QVRRALL CALEFDAR
The overall calendar for modelling activities is given in Table (2) below.
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6. SUMMARY OF RROGRAM

The purpose of the Eastern Mediterranean program is to reach the ultimate
knowledge of its phenomenologys to understand the dynamics, variability and
energetics of its general circulations to explain fundamental physical processes
like deep convection and water mass formation there occurring «ad common to dif-
ferent areas of the world ocean., Thus the program has three major components:
a) general circulation; b) mesoscale dynamics; c¢) water mass formation and
dispersion.

The ultimate scientific goal is to comstruct a General Circulation Model of
the Eastern Mediterranean adequate for biological and chemical transport
processes. The model will thus be applicable to investigate the implications of
the circulation for the distribution of biochemical parameters, with consequent
fundamental practical implications. This will bring the Eastern Mediterranean
from being a very poorly explored area to one of the best known regions of the
world ocean. This will also bring the regional institutions and scientists to
the forefront activity of oceanographic science and will help to establish long
lasting colleague relationships. It will also promote the process of technology
transfer and marine scientific knowledge exchange smongst scientists working in
the same region.

The scientific effort in exploring the Eastern Mediterranean is discussed
in detail both for what concerns the envisioned field plan (section 3) and the
modeling effort (section 5).

To be successful the program needs actual resources both from each partici-
pating country and from international organizations; institutional arrangements
including training and exchange visits of cooperating scientists, scientific
coordinsiion and management.

Meetings and workshops are necessary for the progressive updating of scien-
tific knowledge and exchange of information among the participating scientists.
Thus, it is highly desirable to hold:

- one yearly workshop
- one yearly intensive meeting of the Organizing Committee of the Program

It is also important to communicate more broadly throughout the oceano-
graphic community interested both in the Mediterranean and in the fundamental
processes. Thus the intention is to hold every other yearly workshop in con-
junction with an appropriate major scientific meeting arranged by an interna-
tional scientific society.

The necessity is felt of establishing Scientific Centers for the intensive
studies of specific components of the Program. A Modeling Center is beingy esta-
blished at the Harvard University, Cambridge, USA, where all dynasmical models
relevant to the investigation of the Eastern Mediterranean will be gathered,
applied, intercompared and subsequently shared. It is desirable to consider the
possibility of establishing future necessary Centers such as a) Intercalibration
Center, b) Data bank.

P.0.E.M organizing scientists prepared and presented a Round-Table discus-
sion at the ICSEM XXVIIZ Congress Plenary Assembly, Cannes, France, 1982 and
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will present their substantial progress at the ICSEM XXIX Congress and Plenary
Assembly, to be held in Lucerne, Switzerland, October 1984.

In the international audience, UNESCO has recognized the importance and
strength of the Program by supporting participation of Eastern Mediterranean
Scientists at a workshop in Lerici, La Spezia, Italy, September 1983, during
vhich the substantial scientific plan was created. This plan has been published
as UNESCO Reports in Marine Sciences No. 30,

The Organizing Committee, with the support of UNESCO and the US National
Science Foundation, had an executive meeting in Paris in August 1984. UNESCO
plans to continue to support the organizational aspects of the Programj the
attendance to meetings and workshops of the cooperating scientists from develop-
ing countriesj the publication and distribution of scientific documents. How~-
ever, the requirements for the Program management and its successful execution
make it highly desirable that additional International Organizations, and possi-
bly bi or multi-lateral collaborations, play an important role in the support of
the Program, under the four main heads; a) Management, b) International Struc-
ture, c¢) Resources and d) Education and Training.

The participation by other interxested scientists from other nations within
the framework of the scientific program, its objectives and goals is welcome.
S8uch participation could enhance the scientific and general results of the pro-
gram. The ground rules for such participation are simple!

the scientific integrity of the program will be maintained
the free exchange of data between all participants is essential
-~ the scientific activities including meetings will be carried out
in such & way that all participating scientists are included in all
activities,
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APPENDIX - 1.
DESCRIPTION OF RELEVANT NATIONAL PROGRAMS BY PARTICIPATING SCIENTISTS

(1) EGXPI

The oceanographic scientific community in Bgypt is comprised of two main
bodies fully engaged with marine science teaching and research. These ure:

1. Ihe Inatitute of Oceanogxaphy and Fisheries (IOF) of the Academy of
Scientific Research and Technology. The main objectives of this Institutn are
to carry out basic and applied research for the conservation and development of
marine resources, particularly fisheries. The Institute also supervises and
cooperates with various national government departments in collecting hydro-
graphic data and fishery statistics and offers technical advice to these govern-
ment bodies on various technical aspects within its sphere of competence, both
in the fields of oceanography and fisheries.

2. TIhe Qceanography Repartment. Faculty of Acience, University of Alexan-
dria. The Department is teaching marine sciences. It graduates junior oceano-
graphers with B.8c. degree in oceanography after studying basic sciences at the
Faculty of Science. It also offers courses for the Diploma of Higher Studies,
the Masters of Science and the Ph.D. Degrees in Oceanography. Research work in
the various marine science disciplines is also carried out by the department in
the Egyptian waters.

Eacilities and manpower

At present, neither of the two institutions posszsses a research vessel
capable of carrying out research cruises in the Eastern Mediterranesn beyond the
coastal water strip. However, there is the possibility of carrying out some
oceanographic cruises on locally hired ships if funding resources are made
available. There are several well trained and experienced oceanographers who
are able to conduct such cruises and contribute to the research program of the
Eastern Mediterranean in cooperation with scientists from neighboring countries.
In particular, in the field of physical oceanography, there are at present 5
Ph.D.'s, 8 M.Sc.'s and about 12 B.8c.'s working at the above two institutions:
the Institute on Oceanography and Fisheries in Alexandria and the Oceanography
Department of Alexandria University.

Some physical oceanographic equipments are available, but for the purpose
of carrying out a research program on the scale we are concerned with here, this
equipment will not be emough, nor will it be adequate for the quality criteria
identified by the program. A national oceanographic data centre is also avail-
able at the IOF in Alexandria.

Activities

In spite of the limited facilities, the above two groups of Egyptian scien-
tists at the above institutions have been active for many years in both pure and
applied research. They carried out several hydrographic surveys in national
coastal as well as offshore waters and contributed to the study of specific
problems of national interest and economic importance.
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Funding

Limited funds are available for conducting oceanographic research. These
funds are funneled to the oceanographic community through national agreements
and/or bilateral agreements with other countries. Several activities in marine
sciences with specific objectives were carried out with the assistance of vari-
ous international organizations such as: UNES8CO, I0C, FAO, UNDP and UNEP.
These supported activities are implemented within the framework of a well-
defined project approved by both the Egyptian Government and the supporting
organization.

Eiacal Year: Starts in July.
National @ T .

Oceanographic activities at the national level are carried out through
bilateral agreements between the two Egyptien oceanographic institutions men-
tioned earlier and/or with one or both of them and another national or interna-
tional institution or organization. However, it is to be noted that other
institutions and universities in Egypt have also become increasingly interested
in various aspects of marine science, and could therefore be integrated, as
appropriate, in activities in the Eastern Mediterranean to be carried out
jointly by the two main oceanographic bodies mentioned above
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(11) FRANCE

Our main interest in contributing to the Eastern Mediterranean research

program is to study specifically the essential processes leading to the ultimate
transformation of surface Atlantic waters in subsurface Levantine waters. To

our

opinion, this involves substantial progress in our understanding of the

mesoscale phenomena occuring in the region between Rhodes and Cyprus and in par-
ticular of the connections and feedback between these phenomena and larger scale
circulation in this area. The crucial point is to establish firmly the basic
state wvhich characterizes the preconditioning phase before water mass formation
triggering mechanisms could occur.

1)

2)

3)

4)
5)

Our contributions will be according to fundings.

Lagrangian experiments

a) surface floats located via ARGOS. These drifters could be deployed
from every ships. They transmit sea surface temperature and serve as
ground truth for SST and help in mapping surface currents

b) underwater floats (mesoscale purposes) located in acoustic-like SOFAR
floats,

c) pop-up floats located via ARGOS when surfacing. They will be used for
spreading and mixing studies in comjunction with TTO.

Remote Sensing

a) classical 88T (Lannion-Toulouse)

b) and possibly visible (C2C8)

c) scatterometers (ionospheric radar) : this instrument gives information
about surface winds and currents

Data Management!: reduction and assimilation of national data bank in
Brest (France) B.N.D.O. Objective analysis and modelling (analytical
and numerical)

Biochemistry and geochemistry for nutrients and TTO.

Assistance for intercalibration and deep sea moorings (long-term).

National organizations which could support this program are:

Centre National de la Recherche Scientifique CNRS (Programme

Interdiciplinaire de Recherches Oceanographique PIRO)

- Centre National d'Rtudes Spatiales (TOULOUSE)

Centre National de Recherche Meteorologique (CNRM) LANNION
Centre National pour l'exploration de oceans (CNEXO)
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A crucial point for french participation will be

a) consideration of Eastern Mediterranesn program in the context of
implication of water-mass transformation in the general circulation
of the ocean (thermohaline component) which is one of the main topics of
WOCE.

b) consideration of this progrsm in climate studies (regional: cyclogenesis
or/and worldwide: WCRP

Critical decisions on these points will occur during next fall (198£j,
Four different groups in France can participate to that program. Namely, the
Physical Oceanographic Laboratory in PARIS, remote sensing in PARIS - LANNION
and TOULOUSE, biochemistry in MARSEILLE and VILLEFRANCHE.
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(111) FEDERAL REPUBLIC OF GERMANY

The Heidelberg ocean tracer group expects 50 contribute to the programme
measurements of the transient tracers tritium, “He, and freons including an
evaluation of these data, also in cooperation with the Harvard modelling centre.
In an effort to bring in an FRG ship, the new 'Meteor' has preliminarily
scheduled to work in the Eastern Mediterxanean for about a month during July-
August 1987. This cruise is to contribute the bulk of the large-scale transient
tracer survey, covering most of the Eastern Mediterranean, with a fairly coarse
grid of stations. Other FRG groups have expressed interest to do measurement of
nutrients, trace metals, certain pollution parameters on this cruise. An FRG
biological component is also possible while participation of an FRG CTD group is
open at the present time. As the new 'Meteor' will be a comparably large ship,
further projects that have a large-scale aspect would be welcome. It is for
example considered to arrange for the measurement of CO2 parameters.

Requirementa of Iracar Field Work
The tracer work has different components:

1) Deep-water spreading and renewal;
2) Deep-water formation including formation rates;
3) Intermediate water formation and spreading

Aczordingly, the required field program has the components:

1) Lsrge-lcnle survey. The general station spacing should be 2° x
2° and about 24 samples per station would be required (depending
on water depth);

2) Special smaller scale surveys in the pertinent formation and
transformation areas(l), i.e.:
i) Southern Adriatic and Otranto Strait;
ii) western slope between Otranto Strait and Malta S8ill;
iii) Strait of Sicily;
iv) Aegean sea and Aegean outflows and possible
v) Dardanelles
vi) deep sills between Ionian and Levantine basins.

The station positioning would be mainly dictated by bottom topography and
would be quite variablej also, it should at least partly be done more than once,
and a good part of the related sempling would be on ships other than the
"Meteor'. Tritium and 3HE sempling could be done virtually on any ship, prefer-
ably by Rosette/CTID equipment. Freons, however, need larger than usual and spe-
cially checked sampling bottles. Also, because the measurements are to be done
aboard ship, the work has to be concentrated to no more than very few expedi-
tions. Of special interest would be the Italian survey between the Adriatic and
the Strait of 8icily.,

3) LIW formation and spreading; mostly 3He and tritium are used,
casts to no more that 500m depth, station spacing 1° x 1° or
denser. This program would have to be coordinated with the proposed
French efforts of observing the early spreading by Lagrangian buoys.

(1) Nota: Subject to the approval of the interested governments.
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Also required is repeated observations which could well be accomplished
by means of the regional, e.g. the Turkish cruises.

One of the aspects of the tracer program will be to develop the best way of
data evaluation. This is envisaged to be done first by means of kinematic
multi-box models, but we are very much interested to work with the Harvard Cen-
tre to explore the more sophisticated model for that purpose. One should also
try to use the models in an interactive way, i.e. trying to use the tracer data
to improve certain parts of the parameterization of the models, in particular
from the point of view of the water formation processes, as well as of large-
scale mixing.
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(1v) GRERCE

1. National Qceanographic Programs
a. Long term oceanographic projects of general scientific interests, con-
cerning physical, chemical, biological and geological aspects.

Seasonal or/and monthly cruises are carried ou: in greek seas (Aegean and
Ionian). Responsible research centers for the above projects are msinly the
Institute of Oceanographic and Fisheries Research (IOKAE) and the Hellenic
Hydrographic-Oceanographic Servece.

b. Intensive studies of special interests.

These research projects concerning coastal areas of the mainland and
islands are carried out to cover National requirements such as underwater con-
struction, installations of sewage outfalls, pollution studies etc. In conmjunc-
tion with the above mentioned nain national services, othar relevant agencies as
the Ministries of Environment and Merchant Marine, as well as Research Insti-
tutes (Democritos Nuclar Center, etc) and large number of laboratories of Greek
Universities are participating and collaborating in the above projects.

In the framework of the above mentioned activities the following parameters
are measured. Temperature, salinity, Diss. oxygen, PH, Nutrient (Phosphate,
Nitrate, Nitrite, S8ilicate, Awmonia) trace elements, curreants, tides, sea-state
and other conditions, phyto and zoo plankton, phyto and zoo benthos. (quantita-
tive and qualitative studies), hydrocarbons, sediwents etc.

The data, after processing and analysis, are presented in technical reports
and distributed to relevant national agencies and institutes, They are also
used by scientists for publications and communications.

The storage of the total amount of data in a national dsta bank is under
consideration.

The complete coverage in Meteorological parameters is under the responsi-
bility of the Hellenic Meteorological Service. We notice that satellite imagery
is used, in addition to the standard oceanographic measurements.

The establishment of a center for receiving and processing satellite data
is under consideration. Efforts in modelling are made in various laboratories
of the Research Centers and Technical Universities.

2, Infrastructure

a. Oceanographic vensels
For the open sea longterm project, two well-equipped oceanogtaphic vessols,
(50-85 m long) are used.

Two smaller reconstructed vessels are used in the shallow coastal

areas projects. We estimate that in 1985 two new very well equipped
oceanographic vessels of 50 and 25 .a respectively, which are presently under
construction, will be ready.
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b. Instrumentation _
The folloving instruments and facilities are available for the execution
of the research work:

currentmeters (Anderaa, Interocean)

Acoustic releasers (AMF, Interocean)

C8TD (Interocean, Neil Brown)

Sempling bottles and reversing thermometers

Tide gages (AOT, Stevens)

Technikon Autoanalyser

Salinometers (Autosal, Beckman, Tsouroumi)

Well equipped laboratories for chemical, biological and geological
research work,

Mini and larger computers are available in all research centers and
ministries involved.

¢. Manpower

More than 50 scientists, involved in Ocesnography, are working in the
different research centers and agencies and more than 10 of them are
physical oceanographers. There is also a relevant number of technicians,
programmers, analysts, etc.

3. I ional Activiti
Greece is participating in the MEDPOL (Phase-B) prograume.

There is a signed agreement between the governments of Greece and Italy for
scientific cooperation, which includes Oceanographic research in the Ionian sea.

4. Commenta on the EASTMED Programme

A small scientific group is working on the proposal for the Bastern Medi-
terranean Cooperative program, in order to estimate its requirements in conjunc-
tion with the capabilities of undertaking part of this effort.

Great interest has been expressed by the scientific community in the Easst
Med program.

The various national centers will examine the possibilities of incorporat-
ing the activities of the EASTMED program into their projects concerning the
areas of south Aegean and Aegean Straits.

After the above procedures, a final proposal has to be submitted to the
Ministry of Research and Technology for financial support and management.

The Institute of Oceanographic and Fisheries Research is considered to be
the coordinating and responsible national centre, if the Greek contribution to
this program is decided upon.

In the framework of the EASTMED program, cooperation with French and German
Laboratories is being considered for specific aspects and requirements such as
transient tracers and floats, and remote sensing.
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(V) 1SRAEL

In Israel, the only institution dedicated to oceanography and engsged in
all aspects of oceanographic research is the Israel Oceanographic and Limnologi-
cal Research Ltd, (IORL) which is a company whose shares are the property of
the Israeli Government and its activities are controlled by the Israel Ministry
of Energy and Infrastruture, Additional ocesnographic research is being carried
out at other institutions such as the Geological Survey of Israel, the Weizmann
Institute of Science, the Hebrew University, the Tel Aviv University, the Beesr
Sheba University, the Technion and some more.

The IOLR has some 50 scientists in three laboratories: the wmain one in
Haifa, the Yigal Allon Kinneret Limnological Laboratory, near Iberias, engaged
mainly in limnology and the National Center of Mariculture, in Eiat, engaged
mainly in mariculture. The IOLR operates the only deep sea oceanographic vessel
in Isxael the R.V. SHIKMONA which is a 180 ton 28 m long vessel capable of a
maximun speed of 10 knots, able to stay at sea for about two weeks and sail any-
where in the Mediterranean Sea. The SHIKMONA needs a crew of 7 and has up to an
additional 12 berths for scientists. It is air-conditioned aud equipped with
the usual communication and paviglation equipment including auto pilot, satellite
navigation and deep sea precisiou echo sounder. 8he has one wet and one dry
laboratory, a CTD and a hydro winch (both capable of carrying 5000 m of cable),
a 6 ton crane and stern door to facilitate the deployment of buoys. The avail-
able power supply includes single phase 220 volt 50 Hz, 220 and 110 volt 60 Hz
as vell as three phase 220 volt 60 Hz, For the physical cceanography cruises it
carries a N.B, CTD with a 12 bottle Niskin rosette and bottom pinger as well as
the computer required to exhibit the STD preliminary results in real time,

There is sufficient space in both the wet and the dry lsb for the additional
equipment required by chemists during common cruises.

IOLR works accerding to a long-term national oceanographic program. The
main infrastructure budget comes from govermmental sources. In contrast the
scientific projects, elaborated by the scientists on the basis of the general
master plan, are funded by research contracts obtained by the leading IOLR
scientists from various funding sources. Each and every project is funded by a
particular sponsor or a number of sponsors and the principal investigator of the
project is directly responsible to the sponsors for the provision of the
required results, The data is usually the property of the sponsor who is aiways
requested to allow scientific publication and, in our experience, will usually
acquiesce to our request but one wust emphasize that dissemination of raw data
must be carried out in accordance with the sponsors wishes who may restrict it
or enforce it according to its own particular policies. Israel's fiscal year
begins on the lst of April and we usually try to work within this frame. There-
fore, the most effective policy would be to have any research grant req-iests
from Israeli sources submitted by the end of December, but they should be sub-
mitted even earlier to allow for some 'give and take' before their final form.
This is particularly true in the case of research grants submitted for funding
to more than one sponsor. Applications for research grants can be addressed to
a number of sourcest The Ministry of Energy and Infrastructure; The National
Committee for Research and Development; Various binational funds and agreements,
in particular the USA-Israel Binational Fund and AID, both requiring the parti-
cipation of a USA scientist, all having relatively small budgets for which com-
petition is very highs UNEP, the IOLR contributed to and still has some MEDPOL
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projects. In the past we also had two projects sponsored by the ONR (one in the
Mediterranean and one in the Red Sea).

The Israel Academy of Sciences and Humanities does not support research
financially. It supports various national scientific organizations and it main-
tains the formal and official connections with international scientific organi-
zation such as 8COR (Dr. Hecht is at presant one of the four Israel's represen-
tatives at SCOR). The Israel Academy of Sciences and Humanities can land con-
siderable backing, prestige and moral support locally and should be acquainted
with a program such as the intervational effort for the investigation of the
Eastern Mediterranean Sea.

The Physical Oceanography Department of the IOLR consists of four scien-
tists and four technicians with additional technical support from other depart-
ments (electronics, mechanical workshop, etc.). The four scientists are: one
Ph.D. with formal physical oceanography training, two M.Sc. with training in
physics and hydrodynamics and one B.8c. in the procesa of completing his M.Sc.
at the Department for Atmospheric Sciences at the Hebrew University in
Jerusalem. There are no fecilities for training physical oceanographers in
Israel and physical oceanography courses are given only at the level required by
geology, chemistry and biology students. Lack of manpower is the main problem
facing the department and we look upon a number of students at present in the
USA as the potential for improving the situation. Moreover, in the past, we
helped some students to continue their education sbroad and we will try to do so
in the future as well.

At present, the Physical Oceanography Department is engaged in two main
projects: 1. The mecasurement of currents, waves and meteorological parameters
in the Dead Sea; 2. The systematic survey of physical oceanographic parameters
in the Eastern Levantine Basin. The last project conesists of the acquisition of
data on the distribucion of lslinity and tempersture versus pressure at some 30
stations distributed on a 0.5” grid between the Eastern Mediterranean sea
shores, 34° 30' N and 32° 30' E (stations 7 to 34 in fig. 1). Four such cruises
were carried out since 1975 but until now we were allowed to release the data
from only the first 7 cruises. Somc times those cruises are extended to a
longer range (e.g. stations 35 to 54 in fig. 1).

Chemical parameters (0,, pH, nutrients, etc.) are measured on some of the
stations during part of the“physical oceanography cruises. Data for biological
and geological investigutions are acquired during a number of additional,
separate cruises. In particular primary productivity investigations are con-
ducted within the framework of a joint program USA-Egypt-Israel which is sup-
ported by AID.
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(VD) ITALX

Deep sea hydrographic surveys will be carried out with the oceanographic
vessel 'Bannock' of the Italian National Research Council (CNR). The vessel is
about 60 m long, is well equipped with oceanographic instrumentation and cau
accomodate up to 16 scientists. Requests for ship time for every calendar year
must be sent to CNR within the September month of the previous calendar year
(i.e. by Sept. 84 for calendar year 1985). The following research groups have
expressed their interest and willingness to participate in the Program:

- Istituto Fisica Atmosfera -~ CNR - Rome

Istituto Studio Dinamica Grandi Masse (ISDGM) - CNR - Venice
Stazione Oceanografica ISDGM - CNR - La Speszia

Istituto Biologia del Mare ~ CNR - Venice

Istituto Sperimentsle Talassografico - CNR - Trieste
Osservatorio Geofisico Sperimentale (0GS) - Trieste

It is highly desirable that other groups join the Program, especially in
the meteorological and remote sensing areas.

. The equipment capabilities of all Italian groups include: -a) CTD probes
(Neil Brown) and b) current meters (Aanderaa, NBA, acoustic currentmeters), ¢)
Rosette Nansen bottles, d) chemical biological equipment, e) tide gauges -

A calibration center and data bank are alresdy existing and available at
the Osservatorio Geofisico Sperimentale of Trieste.

Italy is in the process of formulating s long-range national program for
oceanographic research in which the Eastern Maditerranean Program has already
been included. The starting date of this National Program is not yet defined.
The Committee for Physical S8ciences of CNR has already recommended that the Pro-
gram must be financially supported by CNR. Important interest to the program
has been expressed by the Ministry of Scientific Research and the Ministry of
Ecology of the Italian goveroment
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(VII) ZIURKEX

There are two institutes oi Marine S8cience in Turkey: The Institute of
Marine Science of the Middle Rast Technical University is located on the south-
ern coast of Turkey at Exrdemli. The other is situated on the Agean at Izmir and
is attached to the University of 9th September.

The Exdemli Institute carries uponsnred research for the government and
international agencies (UNEP, I0OC, FAO, NATO) and also offers graduate educa-
tion. At present there are 11 Faculty members and 24 graduate students. A 500
ton research vessel R/Y Bilim and twvo smaller (12 m) vessels are available. R/¥Y
Bilim can accomodate up to 14 scientists, she has a crew of 11 and is well
equipped with various scientific instruments.

The Institute at Izmir has a research vessel (R/Y K. Piri Reis) which is 28
m in length. R/Y Piri Raia is aslso well equipped for deep ocean research.

The marine science institute at Erdemli is relatively well developed in
Physical and Chemical Oceanography. 8ince 1976 Physical Oceanographic research
has been mostly concentrated on the shelf areas and mesoscale experiments have
been conducted. Modelling efforts attempting to blend judiciously the field
work with theory have been a focal point for the faculty of four in marine phy-
sics.

Both institutes possess C.T.D. probes, sufficient number of current meters
and other physical oceanographic instruments. The Institute at Erdemli is well
developed in laboratory facilities.

The Institute of Marine Sciences at Erdemli is strongly committed to deep
ocean research in the Eastern Mediterranean. A prograsme in training and
research of modest dimensions has already commenced. If the national prioritiss
permit and if both the national and international support becomes available, the
Erdemli Institute will participate in the proposed Eastern Mediterranean pro-
gramme. Erdemli Institute considers the research programme on the Physical
Oceanography of the Eastern Mediterranesn most timely and important. scientifi-
cally.

It is worth pointing our that Turkey is in the process of establishing a
long range national programme in oceanographic research. The elements of this
programme that are pertinent to the proposed international research on the Phy-
sical Oceanography of the Tastern Mediterranean will become clear in the near
future.
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(VII1) ZIHE USA

Interest smong scientists from the United States in research in the Eastern
Mediterranean and in participation in the POEM Program is strong and substan-
tial. It includes research via in situ field experiments, theory and modelling,
and remotely sensed data directed towards: the physics of water mass formation,
dispersion and mixing, processes and their parameterizations; mesoscale and gen-
eral circulation modellings data assimilations and the effects of physical tran-
sports on biological and chemical processes.

The system for funding scientific projects and programs in the United
States involves proposals for scientific research which are presented to federal
goveroment funding agencies for consideration by program managers and generally
subject to peer review by the scientific community., Interested scienmtists for
various institutions often coordinate proposal submission in order to carry out
a cooperstive research program. Funding commitments can be made for, eg. &
three yesr project. 8cientific quality, importance, timeliness and feasibility
are important factors governing funding decisions.

Several scientists from the United States have already participated in
developing and planning the POEM progrsm, and the co-chairpersons have received
travel support for their participation in this process., 8cientific proposals
are under preparation or planned. It is intended to establish the POEM model-
ling center at Harvard University with active participation by Harvard and MIT
Scientists as well as visiting scientists for several other institutes partici-
pating in the program. Some funds will be sought in the U8 for general program
administration. To date, scientists from the Brookhaven National Laboratory,
Colombia University, Harvard University, the Naval Oceanographic Research on the
Development Agency, Massachusetts Institute of Technology and the Woods Hole
Oceanographic Institution have expressed their interest in or intention to par-
ticipate in POEM,
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IX, CYPRUS (Added by request on 17,.x.84)

Representing my country to the Bureau of the 29th ICESM Congress and
because of our interest in POEM, I would like to express our interest to parti-
cipate in and support this effort.

I would also like tc inform you of our activities and research capabilities
in the field of oceanography.

We do have the scientific and technical personnel as well as the required
instruments and laboratory facilities to carry out basic oceancgraphic research.
Using these facilities we work and implement national programmes of oceano-
graphic research, mainly in coastal areas. Our programme includes T, 8, 02 and
nutrient measurements as well as current measurements.

In addition, I would like to mention our collaboration and contribution in
International projects such as the MED POL.

My personal interest in the Eastern Mediterranean Project will be
transferred to my colleagues in Cyprus and I believe that our proposal for col-
laboration and contribution will be adopted and supported by the Cyprus Govern-
ment and be able to cover a reasonable area.

Our final position concernimng our participation and contribution will be
expressed after consultations with my Government.

L. Athanassiadou (Mrs.)

Ministry of Agriculture and Natural Resources
Fisheries Department

Teugmatachou Poulion 8+7

Nicosia

Cyprus
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ADDENDUM
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WORKSHOP ON PHYSICAL OCEANOGRAPHY OF THE EASTERN MEDITERRANEAN (POEM)
A DISCUSSION MEETING

Lucerne, Switzerland, 16 October 1984

A one-day workshop on Physical Oceanography of the Eastern Mediterranean
was held on 16 October 1984. The main objective of the Workshop was to discuss
further the scientific aspects of the proposed programme among a broad base of
scientists generally interested in the problem. POEM aims mainly at the scien-
tific exploration of the physical processes occurring in the Eastern Mediter-
ranean and the investigation of important related phenomena, through concerted
obaervational and modelling efforts, which will ultimately lead to a better and
permanent dynamic understanding of the region. Relevant aspects of coordination
and management of the POEM Programme were alsc considered hy the Workshop.

The workshop was attended by about 100 participants from 14 countries:
Cyprus, Egypt, France, Federal Republic of Germany, Greece, Israel, Italy,
Lebanon, Romania, Spain, Turkey, United Kingdom, United States, and Yugoslavia,
and two international organizations: UNESCO and IOC (Appendix II). It was held
in conjunction with the Physical Oceanography Committee within the XXIX Congress
and Plenary Assembly of the International Commission for the Scientific Explorae-
tion of the Mediterranean Seu (ICSEM), in order to take this opportunity to com
municate with a broad base of international colleagues with communal interests.

The substantial scientific basis of the POEM Programme as developed during
the last two years, has been published as UNESCO Reports in Marine Science No.
30, entitled: "Physical Oceanography of the Eastern Mediterranean: An Overview
and Research Plsn", Report of the Workshop held in Lerici, Italy, September
1983. This ceport was made available and distributud to the participants.

The Organizing Committee of the POEM Programme held a meeting in Paris from
7 to 9 August 1984. This meeting prepared the agenda and provided the back-
ground for the workshop discussion meeting in Lucerne.

The workshop consisted of two working sessions, the first was devoted to
brief scientific presentations by scientists from the Eastern Mediterranean
tregion or working in the region, with special reference to the POEM Programme,
its plan and objectives. The second session was & round-table panel discussion
dealing with the various aspects of the programme.

After the introduction of the Agenda of the Workshop (Appendix I) by Prof.
Allan R. Robinson (Co-chairman of the POE{ Programme), Dr. Selim Morcos, UNESCO
representative, welcomed the participants aud outlined the interests of both
UNEBCO and the IOC in the development of this programme, and stressed the scien-
tific importaice of the programme presently being prepared and plamned by a
group of eminent scientists interested in the subject. Be further explained
that such an exciting scientific programme would certainly need a councerted
effort from both the intermationmal community and the respective national author-
ities of the Eastern Mediterranean countries and, of course, from the individual
scientists involved.
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Next an overall presentation of the POEM Programme by the Co-chairpersons,
Prof. Allan R. Robinson and Prof. Paola Malanotte-Rizzoli was made, followed by
a series of brief scientific presentations by 12 scientists. These short
presentations mainly proviced reviews of specific regions of the Eastern Medi-
terranean, nev results and information relevant to the various physical
processes occuring in the Eastern Mediterransan: phenomenology and kiunematics,
general circulation, mesoscale dynamics, water mass formation and dispersion,
air-sea iuteraction, and on the remote sensing application to the Eastern Medi-
terranean (see Agenda). In the following, a brief account is given on each of
these scientific presentations:

1. Phenomenology and Kinematics
a) In the gouthern basin:

In the southern basin of the Eastern Mediterranean, several data sets of
hydrographic and current measurements have been made available for sciemtific
study. These data sets were reviewed by Artur Hecht and have already been used
for preliminary modelling by the Harvard Modelling Group.

b) In the porthern basin:

The data collected in the northern basin of the Eastern Mediterranean dur-
ing a mesoscale sampling survey in a very large region of the basin, were
reviewed by Umit Unluata who outlined the main features of water structure and
phenomenology in this region.

2, General Circuletion

The general circulation properties of the whole Mediterranean basin were
briefly reviewed by Paola Malanotte-Rizzoli. Results were presented of general
circulation modelling under conditions of differemt wind stress, corresponding
respectively to winter and summer situations, of forcing through straits, to
explore the barotropic component of the general circulation of the Mediter-
ranean.

Abmad E]l-Gindy gave a review of recent work on the Eastern Mediterranean in
which he established a thorough phenomenological analysis of all the existing
data made available for this study by the 'Laboratoire d'Oceanographie Physique’
in Paris, which were also used to study the seasonal phenomenology of the
Eastern Mediterranean,

3. Mescscale Dynamics

This topic was presented by Allan Robinson and consisted of two parts: the
first was a general introduction to recent knowledge and methods of studying the
mesoscale dynamics in other parts of the world oceans. The role of data assimi-
lation and the optimal estimation theory in describing the mesoscale field, both
in order to elucidate physical processes and for practical nowcasting and fore-
casting, were explained. These methods would need new data acquisition inm the
Mediterransan and should lead to more powerful advances in our knowledge nf
ocean dynsmics. It was mentioned that the physical conditions in the Mediter—
ransan are different from those of other oceans in an interesting way regarding
the internsl Rossby radius of deformatiom, which is characterized on the one
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hand by being smaller than in the Atlantic or the Pacific, for example, and on
the other, by the fact that the =~Rossby number (ratio of tha relative vorticity
to the planetary vorticity advection) is stronger. In the sacond part of the
presentation Robinson reported on some preliminary studies wade on Eastern Medi-
terranean data sets which showed interesting non-linesar interaction between
scales of motion,

4. Hater Mass Formstion

This consisted of three parts: First, Jean-Claude Gascard gave a general
review of the POEM plan with perticular emphasis on localized field studies
which will be devoted to the exploration of deep convection phenomena, both on
the Levantine Water in the Eastern Mediterranean and the Deep Water in the
southern Adriatic and the Ionian 8ea.

S8econd, William Roether presented his new results on transient tracers for
which the water mass properties in the deep layers could be followed and traced
throughout the whole of the Eastern Mediterranean basin, and showed how these
dispersion studies can be related to trace back the origin of formatiun of the
different water masses,

8elim Morcos concluded by presenting some views about the sources of forma-
tion of the intermediate water. The fact that the properties of the intermedi-
ate water are more heterogeneous in the Levantine Basin as compared to its pro~
perties after passing the Strait of S8icily, indicates that the process of
Levanting intermediate water formation does not take place in an identical way
in time and space. Most notable, was the evidence showing processes of forma-
tion in the shelf waters in the southern Levantine, even if not as vigorous and
regular as should be expectad in the north.

5. Air-8Ses Interaction and Remote Sensing

Heary Charnock and Mohsen Osman presented the various aspects of interac-
tion between the atmosphere and the Mediterranean Ssa. The importance of
knowledge of the atmospheric fluxes and the meteorological forcing was stressed.
For this purpose, it was pointed out that relevant meteorological data should be
collected during the POEKM Programme, and efforts should be made to obtain rou-
tine observations from land stations and ships, together with satellite imagery
in addition to data from moored buoys and, if possible, from meteorological
research aircraft.

Ihe Round-Table Discussion

During the round-table discussion, four topical panels were formed, each
dealing with specific aspects of the POEM Programme. Every panelist presented
his views and remarks relevant to the panel subject. The following are brief
notes on some of the views expressed during the discussion of the respective
panels,

1. DRiological and Chawical Implications

During this discussion, the development of biology and chemistry was
stressed. Ap attempt was made to identify certain issues so that guidance could
be given in the future to the planmning process concerning the chemical and
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biological components of POEM. Suggested research topics included nutrient
cycling and budgeting, primary productivity, plankton surveying., It was agreed
that such topics should be given priority to allow to be reaped the maximum
benefit from the physical oceanographic programme.

2. Data Bapks for the Eastern Mediterranean

The panel discussed the question of having a centre functioning as a Data
Centre or a Data Bank for the POEM Programme. It was pointed out that perhaps
one single centre would not be able to fulfill all the requirements of an
Eastern Mediterranean Data Bank, Y. Treglos, the IOC representative, reminded
the panel that in international organizations, particularly in the 10C, there
already exists a well-established mechanism for dsta exchange, and that special
data formats have been developed for this purpose. He also informed the panel
that most of the Moditerranean data available are stored in one centre of the
World Data Centre's network.

Among the local sources of data which can be made available to the POEM
Programme are: the BNDO in Brest, France, through the 'Laboratoire
d'Oceanographie Physique' in Paris; and the 'Osservatorio Geofisico Sperimen-
tale' in Trieste, Italy.

The necessity for a system of data coordination for the various data col-
lected for the POEM Programme was stressed, so as the exchange of data smong the
participating scientists is ensured on the basis of free exchange, as common in
international orgsnizations.

A lively discussion point was whether or not a dedicated POEM Dats Bank was
pecessary and/or desirable. Several points of view existed on this topic, but
the question vas not resolved.

3. Methodologjes and Techniques
8) Air-ses interaction and meteorology

The importance of ueing a variety of approaches to obtain this valuable
information was stressed: Coordinated data assembled from routine observations
were needed, as well as routine shipboard measurements and also scientific stu-
dies of the surface flux situation.

b) Hvdrogrsphic calibratjon

8inco much of the hydrographic data for POEM will be collected using CTD
instruments, it will be essential to define a common procedure and standards of
data collection, handling, intercomparison and intercalibration. Several
details have to be agreed upon by all scientists participating in data collec-
tion. PFor example, the rate of descent of the CTD instrument, the rate of data
acquisition, the calibration with bottles and reversing thermometers, the
sinimum number of samples to be collected, the exchange of water samples for
intercomparison, the parameters to bo compared, the method of using the calibra-
tion exercise to correct the CTD data, the algorithm to be used for data reduc-
tion, etc... these questions should be carefully considered by the Steering Com-
mittee during the planning phase of the programme.
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c) Deep-ses mooring

The intention of having some deep-sea moorings was discussed and was found
desirable. The specifications of such moorings and the objectives of their
deployment was presented by M. Gerges, who also stressed the importance of the
intercomparison between the various moorings to be mounted in the different
regions of the Easi:ern Mediterranean., It was mentioned that any group of scien—
tists desiring information on methods of deep—sea mooring may contact the
representatives from United States, France or the United Kingdom who will be
happy to work with them and to arrange for the technology transfer from some of
the more advanced groups in this type of work,

d) Remote sensing

Interest was expressed by Paul La Violette for the effective participation
of the NORDA-NSTL Station in the POEM Programme. This facility can provide some
satellite imagery (AVHRR data) taken by the NOAA satellite. After being atmos-
pherically corrected and converted into absolute sea surface temperature (88T)
data, it could be made available to the participants in POEM for further
analysis. The frequency of obtaining such remotely sensed data should be deter-
nined according to the requirements of the respective field programme components
of POEM.

An interesting and detailed presentation was made by Jean Dellue, who
described the possibility of using land-based radar measurements in the Eastern
Mediterranean, as has been previously used in the Western Mediterranean.

e) Modelling

Two points were discussed: First, the establishment of the Eastern Medi-
terranean Modelling Centre at Harvard University, which will play an important
role in developing the modelling capabilities in the region through an effective
collaboration with all the interested scientists from the different countries
participating in POEM, The second point was the need for a parallel effort
which should be made at the national level so that national groups of modellers
may develop their modelling skills, Then, it is hoped that the flow of experi-
ence and information between the Harvard Modelling Centre and these national
groups will be established and accelerated.

Conclusion

At the end of the workshop, it was generally felt by all the participrats,
who represented the greater part of the Mediterranean oceanographic commuuity,
that it is now timely to launch such a scientific programme of research Zor the
Eastern Mediterranean. It was further stressed that the programme is suffi-

ciently interesting and promising to proceed with formal arrangements of propo-
sals for sponsorship by national and international agencies.

The programme was then considered by the Physical Oceanography Committee of
ICSEM who endorsed the general approach to the problems, thanked the Co-
chairpersons and the Organizing Committee for their accomplishments during the
past twy years and acknowledged the Bureau of ICSEM for acting to endorse and
encourage the studies during that period. It was further recommended that both
UNESCO and IOC be addressed to give support to the programme. A Steering Group
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for the POEM Programme was established consisting of scientists from the region
and elsewhere, who indicated their intention to participate in the programme
(Annex II). The formal recommendation from the Physical Oceanography Committee
(POC) (Annex III), read by POC President Jose Gonella, was adopted by the
vorkshop and thereby, the international scientific community of the Mediter-
ranean endorsed the implementation of the POEM Programme.
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WORKSHOP ON PHYSICAL OCBANOGRAPEY OF THE EASTERN MEDITERRANEAN
(POENM)

Date: 16 October 1984 Place: ICSEM Congress, Lucerne

AGENDA OF THE MEETING

Session 1: Opening ayd Scientific Presentation
9:00 .0, - 12:30 P M

A. Velcoming Remarks 8.A. Morcos
B. Overall Presentation of the Prograsme A.R. Robinson & P.M. Rizzoli
C. S8cientific Presentations

1. Phenomenology and Kinematics

Review, Southern Basin A. Hecht

Review, Northern Basin U. Unluata
2. General Circulation

Important Features P.M. Rizzoli

Synopsis of New Results A. El-Gindy

3. Mesoscale Dynsmics
General Presentation A.R, Robinson

4, Water Mass Formation and Dispersion

General Review & POEM Plan J.C. Gascard
New Resu'.ts W. Roether
New View. 8. Morcos
5. Air-8ea Interaction & Remote 8Sensing
Presentation by: H. Charnock
M. Osman

P. LaViolette

D. General Discussion
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Session 2: Round Table Discussjon
14300-18800 Po-o

Panel 1: Biological and Chemical Implications
Chairman: W. Roether
Panelists: Y. Halim, A. Cruzado, N. Dowidar, T. Hopkins,
C. Serruya, M., Karydis, N, Friligos

Panel 2: Data Banks for the Eastern Mediterranean
Chairman: J-C. Gascard
Panelists: Y. Treglos, A, Hecht, A. Theocharis, U. Unluata,
M, Gacic, A, Michelato

Panel 3: Methodologies and Techniques
Chairman: H. Charnock
Panelists:
Air-Sea Interaction & Meteorology: H. Charnmock and M, Osman
Hydrographic Calibrations: A. Hecht, A. Michelato, A. Theocharis
Deep—-Sea Moorings: R. Meloni, M. Gerges, A. Laskaratos
Remote Sensing: P. Laviolette, J. Dellue,.

Panel 4: Modelling
Chairman: A.R. Robinson
Panelists: M. Gerges, P.,M., Rizzoli, T, Kinder, R. Purini, U. Unluata
C. Koutitas
GENERAL DISCUSSION A.R. Robinson

RECOMMENDATION J. Gonella
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APPENDLX 11
WORKSHOP ON PHYSICAL OCRANOGRAPHY OF THE EASTERN MEDITERRANEAN (PUEN)

Lucerne, 16 October, 1984
Participante:
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Ca' Papadopoli 1364
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Forte Santa Teresa (8P)
19036 Lerici, ITALY
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Fisheries Department

5-7 Tagmatarchou Pouliou
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CHR
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Molo Mandracchio
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Phone: 071-55313
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Dr. Efstathios Balopoulos
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GREECE
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GREECE
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APPEEDIX 111

RECOIOEKNDATION OF THE PHYSIGAL OCEANOCRAPEY COMMEFTER OF ICSEM ON PORX
FROGRANME * +

The Physical Oceanography Committee (P.0.C.) acknowledges the Bureau of the
International Commission for the 8cientific Bxploration of the Mediterranean Sea
(ICSEM) for acting to study the Physical Oceanography of the Eastern Mediter-
ranean (P,O0.E.M.).

The P.0.C. asks the Bureau of ICSEM to act in order that the Steering
Group, set up by the P.0,C. (list below): 1. be presented as the Group of
Experts tor POEM Programme to UNESCO and the I0C, and 2. could have support from
these organizations for its future activities.

R.Q.B.M. STEERING GROUP

Cochairpersons: A.R. ROBINSON and P. MALANOTTE-RIZZULI

Mombers: H. CHARNOCK, J-C. GASCARD, M. GERGES, A. HECHT, H. LACOMBE,
P. LAVIOLETTE, 8. MDRCOS, A. MICHELATO, M. OSMAN, W. ROETHIR,
A. THEOCHARIS, U. UMLUATA

* Adopted by the Physical Oceanography Committee of ICSEM, 17 October 1984

+ Presented to the Bureau of ICSEM by President Gonella on 19 October 1984,
whers it was positively received. The Bureau requested to have the POAM
Paris Organixing Cowmittee report made available to it as soon as it was
finalizsed so that endorsement could be given.
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3 Benthic ecology and sedimentation of the south Atlantic 13 Seminario Latinoamericano sobre Ensefianza de la
continental platform . Oceanografia
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