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INFORMATION ON RESEARCH ACTIVITIES RELEVANT TO THE PHYSICAL DYNAMICAL PROCESSES

AFFECTING POLLUTANT TRANSPORT IN THE MEDITERRANEAN SEA

1. INTRODUCTION

Among other activities, the "Long-term Programme for Eollution
Monitoring and Research in the Mediterranean Sea", known as "MEDPOL-
Phase II" of the Mediterranean Action Plan, includes an activity "F" which
deals with "RESEARCH ON OCEANOGRAPHIC FROCESSES". In this context, the
term "oceanographic processes" comprises those physical-dynamical processes
which affect horizonial circulation and vertical transport of pollutants in
the Mediterranean Sea. The research on oceanographic processes under
Activity "F" thus aims at the preparation of a scientific review document
on the above subject, which should describe the state of knowledge in this
field and as a basis for further scientific research and monitoring activities
along this line in the Mediterranean Sea.

With the above in view, the present study was prepared to outline
the different on-going activities, carried out by the various research
laboratories, particularly in the Mediterranean couniries, and to provide the
basic sources of information relevant {0 ihe subject matter of activity "F".
The study concludes with a proposed outline for the scientific review document
to0 be prepared under this activity.

In order that the information given here be as complete, comprehensive
and up-to-date as possible, a brief questionnaire (Ammex I) was sent to 84
research institutions, departments and laboratories in the Mediterranean
comtries, as well as to many individual scientists, known to be active in the
field of physical oceanographic research on the Mediterranean (Annex II).
Based on the responses received and on further information gathered through
personal contacts with Mediterranean scientists, the present document was
compiled. It is intended to further complete and update .this information
before the preparation of the scientific review document. In this respect,
further co-operation with scientisis active in this field is solicited.

2 ' SYNOPSIS OF RESPONSES TO THE QUESTIONNAIRE

In the light of the replies received in response to the IOC question-
naire, and from the discussions held with individual scientists, Table (I) was
constructed. The table gives some details of the activities presently carried
out by Mediterramean and non-Mediterranean research laboratories and institutes.
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scientists. These investigations ranged from conventional hydrographic
observations and current measurements to the use of highly advanced
remote sensing and modelling techniques.

Apparently, questions related to the Mediterranean outflow to
the Atlantic, although previously studied intensively by French'and
Spanish scientists, still attract the attention of various investigators.
For example, American scientists at Woods Hole Oceanographic Institution
(WeHo0.I.) are planning further investigations in this regard, in co-
operation with Spanish scientists and, in the meantime, French scientists
are still engaged in research on the Gibraltar Strait and the Alboran Sea.
A laboratory model has also been constructed at WHOI to study the effect
on the Mediterranean outflow of the earth's rotation and of the strati-
fication in the water body.

2.2 In the Western Mediterranean, attention has been given to the
study of the Ligurian and Tyrrhenian Seas and the Gulf of Lyon, mainly

by Spanish, Italian and French scientists. In this connexion, particular
attention has been devoted to the study of circulation and dynamics, both
large and mesoscale, and to the questions of deep water formation. Remote
sensing techniques have been widely applied in this region. Besides, some
theoretical studies have been undertaken aiming at modelling the physical
oceanographic processes.

2.3 In the Central Mediterranean; only the Adriatic Sea has been

studied by Italian and Yugoslav 801entlsts. CGeneral hydrographic information
has been collected for many years, and, at the present time, greai emphasis

is put on the question of demse water formatlon in the Northern Adriatic and
on the mathematical modelling of the general circulation. Remote sensing .
data are also collectied and analyzed, mainly by Italian scientists.

Attention is also given to some practical applications such as wave fore-
casting, pollutant transport and sediment suspension in the Adriatic Sea.
Other areas of the Central Mediterranean, particularly iis Southern parts

are very poorly studied (e.g. Libyan and Tunisian waters).

2.4 The Bastern Mediterranean, including the Aegean, Ionian and

Levantine Scas are studied mainly by Greek, Turkish, Israeli and Egyptian

scientists. In most cases, these investigations are concentrating on the

hydrography of coastal waters of the above countries. However, some open

sea studies have been carried out by individual scientists and institutions

- in the region on an occasional basis to 1nvest1gate the problem of formatlon
and c:p'nn.aﬁ'lhg of the Levantine Intermediate ) This gquestion and
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other related phenomena are, however, still fa om ful

and further extensive studies are needed to investigate the driving méCndnlbmS
of these processes and many related problems.

245 Current measurements, using self-recording current meters from

moorings are now performed by many instifutions all over the Mediterranean.
Most of the institutions are using Aanderaa current meters. In addition, CTD
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or STD data and meteorological observations are obtained. However, there
are still some institutions, particularly in the Eastern Mediterranean, _
which are still using conventional hydrographic methods and lack facilities
for obtaining current measurements.

3. DATA ACQUISITION, STORAGE AND AVATLABILITY

Through the physical oceanographic activities described above, as
well as from previous investigations, a very wide range of oceanographic
datz has been collected. These data range from simple hydrographic
observations to the most advanced satellite imagery obtained by remote
sensing techniques. However, from the replies received, it is obvious that
in most cases, the data acquired are not systematically deposited in any
regional or international data centre. Individual scientists and instit-
utions collecting the data seem to resirict the use of data for their
individual scientific and national purposes. The only exception may be
the case of French institutions, the majority of which, if not all,
systematically deposit the data in the Bureau National des Données
Océanographiques (B.N.D.O.), at the "Cenire Océanographique de Bretagne"
(C.0.B.), Brest. This Centre now acquires all available historical data,
evaluates its validity and provides siatistical summaries of all data avail-
able. Besides, a comsiderable amount of oceanographic data on the Mediter—
ranean is stored in the World Data Centre (WDC)-B in Moscow-USSR, within
the scheme of the Internaticmal Oceanographic Date Exchange (IODE) system.

The data available at the B.N.D.O. of C.0.B. Brest was the basis
for an atlas on the Mediterranean Sea provisionally entitled "Atlas
Hydrologique de la Méditerranée", which is now under preparation by the
Laboratoire de Océanographie Physique in Paris (Figure 1-5).




ANNEX I

Proposed Outline of the Scientific Review Document

Title : State of khowledge related to oceanographic processes affecting
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Contents :

1. GENERAL INTRODUCTION

Objectives of ,MED POL-VI and MED POL-Phase II, Activ.'"F"
Purpose of the present review ' ”
Presentation of the review contents

2. PHYSICAL PROCESSES AFFECTING POLLUTANT TRANSPORT

3. PHYSICAL OCEANOGRAPHIC KNOWLEDGE OF THE MEDITERRANEAN
Western Basin
- BEastern Basin
L. VWATER MASSES OF THE MEDITERRANEAN
. Identification in Western and Eastern Basins : Atlantic éurface water,
Levantine Intermediate Water, Deep Water Mass.

Formation and spreading of water masses
" Associated processes : o

- water sinking

- nmixing - transformation

5. HORIZONTAL CIRCULATION
Based on hydrography and water mass distribution

Dynamical computations
Numerical modelling

B U s

Current measurements

6. VERTICAL WATER MOVEMENTS

Methods of observation
Available information

7. HORIZONTAL AND VERTICAL POLLUTANT TRANSPORT

Source-sink system
Possible mechanisms and pathways

8. SUMMARY AND CONCLUSIONS
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Distribution LlSt of the Questionnaire by Country+ and Indlcatlon

of Response

A. Mediterranean countries

Name and Institution Response
CYPRUS 1. A. Demetropoulos Fisheries Dept. Nicosia
EGYPT 2. N. Dowidar Oceanography Dépt. Alexandria Univ. ¥R
3. A. El1-Gindy " " " " %
4, S. El-Sharkawy Inst.Oceanog. and Fisheries,
Alexandria
5. Y. Halim, Oceancgraphy Dept. Alexandria Univ. %

6. A. Karam, Institute Oceanog.and Fisheries,

Alexandria ke
7. M. Osman Oceanography Dept, Alexandria Univ. I
FRANCE 8. D. Chabert Mont Bennot, Saint Ismier

9. M. Crepon Lab. Oceanographic Physique (L.0.P.), Paris

10. M. Fieux L.O.P., Paris k%

11. J:C. Gascard L.O.P. Paris %%
12. J. Gonella L.O.P. - ¥

-

13. A. Ivanoff, Lab. Physique et Chimie Marines, Paris
14, H. Lacombe L.O.P., Paris EE
15. C. Millot, Antenne L.O.P., La Seyne sur Mer

i6. A. Morel, Lab. Physique et Chimie Marines,

Villefranche
- 17. J. Peres Station Marine d'Endoume, Marseille
18. C. Richez L.0.P., Paris L2
19. B. Saint-Guily Laboratoire Arago, Banyuls sur Mer  ¥*%
20. J. Soyer " " n ®%
21. L. Wald Centre de Télédétection, S. Antipolis, Valbonne

22. Director/STARESO, Station Res.Sous Marine
et Océanographie, Calvi

+ in zlphabetical order
¥ response by correspondance ' ¥% ocontacted personally




Country

GREECE

ISRAEL

ITALY

23.

24,

26.

27.

28.

29.

30.

31.

ANNEZX II (contin.)

Name and Institution Response

Baloupoulos Inst.Oceanog. and Fisheries )
Res. (IOKAE) Athens *¥

A, Lascaratos Dept. App. Phys. Univ. of Athens L
Papaliou Univ. of Patras
A. Theocharis IOKAE, Athens i

C. Vasilikiotis, Fac.Phys. and Math. Univ.
Thessaloniki

Director, IOKAE, Athens

A. Hecht Oceanog. and Limnological Res. Ltd.Haifa ®

Astraldi Centro Ricercha Energ. Ambiente (ENEA)
' Santa Teresa

V. BARALI Inst. Studio Dinamica Grandi Masse
(ISDGM), Venezia

A. Bergamasco I.S.D.G.M. Venezia

. D. Bergant C.I.R. Instituto Talassografico, Trieste

M. Bernhard ENEA, Santa Tereza

. L. Bertotti I.S.D.G.M., Venezia

G. Buffoni ENEA, Santa Tereza

L. Cavaleri I.5.D.G.M., Venezia #

Colacino Instituto di Fisica dell ‘'Atmosphera (I.F.A.)
Roma

P, Franco Instituto di Biologia dél Mare, Venezia #

R. Frassettc I.S.D.G.M., Venezia

G. Gasparini C.N.R. Santa Tereza

G. Grancini Osserv.Ceofisica Sperimentale (S.G.S.), Trieste

T. Hopkins Saclant ASW Research Centre, La Spezia &




B.

YUGOSLAVIA

65. M.
66. M.
67. T.
68 J.

70. M.

ANNEX II (contin.)

Gacie Inst. of Oceanography and Fisheries, Split
Kuzmic Rudjer Boskovic Inst., Zagreb
Legovic Rudjer Boskovic Inst. Zagreb

Ljubomir Dept. of Planning and Env., Zagreb

. Tusnik Marine Research and Training Centre, Piran

Zore-Armanda Inst. Oceanog. and Fisheries, Split

NON-MEDITERRANEAN COUNTRIES

FEDERAL REPUBLIC

of GERMANY

L]
=~

T1. W.

72. W.

73. T.
T4. H.

75. H.

Krauss IFML, Kiel

Roether Inst. fur Umweltphysik, BHeidelberg

Allan TInstituie of Oceanographic Sciences (I0S) Wormley

Cattle Meteorological Office, Bracknell Berks

Charnock Dept. of Oceanog. Univ. of Southampton

76. Elliot I.0.S. Wormley

77. Guymer I.0.S. VWormley

78. T
79. U
80. P
81. S
82. N
83. D

- v eryom o

. Kinder Woods Hole Oceanog.Institution {(WHOI)

Woods Hole

. Kourafalo University of Miami, Florida

. Stanley Smithonian Institution, Washington

. Whitehead: W.H.0.I. Woods Hole

¥ ¥

*¥%

*

¥ ¥
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