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GOALS AND OBJECTIVES 

The workshop focused on primarily on the physical oceanography and air-sea interaction of the Aegean Sea but also considered biophysical interactions in the region. The central objectives of the workshop can be summarized as:

a. Discuss the present level of understanding of the physical oceanography and related disciplines of the Aegean Sea. Exchange information between scientists with experience in the region and/or similar cases, which can help to summarize the known facts and the outstanding questions of the dominant mechanisms governing the Aegean Sea.

b. Identify important topics for future study in the Aegean Sea on different time scales (synoptic, seasonal and climatic) and possible approaches (observations and modeling). Establish collaborations between scientists and institutes to help the planning of collaborative international projects.

EXECUTIVE SUMMARY OF SCIENTIFIC RESULTS

a. Scientific background

If we attempt to summarize the known circulation features (from various cruises covering parts of the region, recent drifter deployment, and modeling techniques, presented during the workshop), there seems to be a general cyclonic circulation in the Aegean Sea. However, the most active dynamic features are the mesoscale and sub-basin eddies, which can extend to several Rossby radii of deformation (around 10 km). The spatial and temporal variability of these features is not really known. Some of these features appear to be permanent (i.e. the cyclonic eddy in the south Chios basin), while others have a transient character. The dynamics responsible for the formation (and decay) of these features is not clear. The wind field, the thermohaline forcing, and the interaction of these features with the very complex topography are suggested by studies as the mechanisms involved in the generation and spatiotemporal variability some of the identified eddies.

A very characteristic feature of the circulation pattern in the north Aegean is the surface outflow of the brackish Black Sea waters from Dardanelles, which creates a front with the ambient saltier waters of Levantine origin. These waters have a general westward movement, then southward, modulated by the presence of mesoscale eddies. They cross various passages on the westward side of the Cyclades plateau and, after undergone strong mixing, they are present at the western side of the Cretan Sea in the southern Aegean.
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Figure 1. Major islands and sub-basins in the Aegean Sea region

The coupling between the north and south Aegean through the Cyclades plateau (which separates the north from the south Aegean Sea) is one of the most unexplored issues of the Aegean Sea dynamics. Water masses are exchanged through a very complex series of island chains and straits of different sizes. Semi-diurnal tidal currents in the Aegean Sea are of low magnitude in comparison with the overall flow and, therefore, tidal forcing is unlikely to play a major role in the mixing processes of the region. Information on internal waves is very limited although energetic internal waves have been identified in areas that are characterized by strong flows, complex vertical structure and irregular topography. The temporal evolution of these oscillations, especially their interaction with the bottom topography, may be having significant effects on the stratification of the region.

The irregular coastline (gulfs, islands, straits) and the complex bottom topography together with the complex hydrology and circulation in the Aegean Sea lead to a great diversity of biotopes and strong spatial variability of the pelagic communities. The Aegean Sea can be characterized as an oligotrophic basin but one that shows strong north-south gradients in plankton biomass and productivity.

The importance of Aegean Sea to the thermohaline circulation of the Mediterranean Sea has long been a controversial topic. Although several investigators proposed that the Aegean Sea is contributing to the Eastern Mediterranean deep circulation, it has been generally accepted that the Adriatic Sea was the major source of Eastern Mediterranean Deep Water. This picture changed abruptly in the mid 1990s, when hydrographic surveys revealed that the circulation in the area was undergoing a major transition, in which the Aegean Sea deep waters became a dominant deep water source. The density of the deep waters in the Cretan Sea increased dramatically and very dense water was able to outflow and sink to the bottom of the Eastern Mediterranean Sea, with rates exceeding by far the Adriatic source. This event was termed Eastern Mediterranean Transient (EMT) and has been the focus of several studies trying to explain the causes. There is clear evidence that the EMT is an ongoing process, but the present and future status of the process, its effects on the general circulation of the Mediterranean Sea, and its connection with large scale climatic processes (e.g. NAO) remains obscure. Finally, although we can identify several locations where there are clear indications of dense water formation (including the North Aegean, the Cyclades plateau, and the Cretan Sea), the exact locations, formation rates, mechanisms involved, and interannual variability are important points in order to understand the role of the Aegean sea as part of the general Mediterranean thermohaline system. 

b. Recommendations for future research

Several aspects of Aegean oceanography were identified as requiring a baseline set of observations. At long timescales, these focused on understanding interannual and interdecadal variability, on general circulation studies focused on the northern basin, and on characterization of deep circulation. These efforts must balance the need to achieve broad, basin-scale scope, sampled at seasonal timescales, with the practical considerations needed to assure continuous, funded operations for periods spanning ten or more years through a suite of cost-efficient platforms and integrative measurement techniques (continuous float and drifter deployments, sparse moored arrays, augmented with autonomous gliders, voluntary observing vessels, taking advantage of the numerous ferries ply the Aegean throughout the year).

A strong consensus emerged between the workshop participants that the Aegean Sea can be a useful test basin for the investigation of several oceanic processes. It includes many different scales (several basin sizes, islands, straits, forcing mechanisms of different scales, as well as oceanic processes of different spatial and temporal scales). Both wind and thermohaline forcing is strong in the region. The combination of intense, small-scale forcing and complex bathymetry will severely impact internal wave generation and propagation and produce spatial and temporal modulation of mixing. The tidal signal is weak in the region and cannot mask the effects of atmospheric forcing and bottom topography. The existence of strong atmospheric and oceanic numerical model communities with well established operational systems can also facilitate the understanding of the Aegean Sea dynamics as well as process studies in the region. 

Specific methodologies and instruments cannot be selected without first choosing a problem and designing an actual measurement program. Nonetheless, technologies that the working groups found particularly intriguing included: HF radar, profiling moorings and ADCPs, microstructure profiling for quantifying temporal and spatial distribution of elevated mixing, traditional hydrographic and bio-optical profiling, floats and drifters, and long-range autonomous gliders. All of the investigations envisaged would require combinations of these sampling technologies to adequately resolve the processes of interest.

Atmospheric and oceanic modeling of the Eastern Mediterranean, and especially the Aegean Sea, has a long and successful history. There are several “realistic” and “idealized” modeling studies covering parts of the Aegean Sea, the whole basin, or a larger area including the Aegean region, as well as operational/forecasting systems (Poseidon system, ALERMO/SKIRON system, NRL/NAVO system). Despite the progress, there are several limitations of the modeling systems, such as the resolution of the atmospheric forcing fields, the lack of data for the Dardanelles inflow and subsurface fields, and the problems in data assimilation due to the presence of the numerous islands and islets. Beyond improving the existing numerical models, the Aegean Sea presents great challenges to modeling studies of various problems. The variety of circulation scales, topographic features, atmospheric and lateral forcing mechanisms introduce many interesting cases where models can help to understand the underlying dynamics while at the same time improving their own skill (e.g. parameterization of mixing and dissipation).

ONRIFO SPONSORED PARTICIPANTS 

Summary of participants funded by ONRIFO.

	Title / Name
	Institution / Agency
	Country

	D. Georgopoulos
	National Center for Marine Research
	Greece

	C. Helmis
	University of Athens
	Greece

	G. Kallos
	University of Athens
	Greece

	Y. Krestenitis
	University of Thessaloniki
	Greece

	A. Lascaratos
	University of Athens
	Greece

	A. Mantziafou
	University of Athens
	Greece

	T. Oguz
	Middle East Technical University
	Turkey

	E. Ozsoy
	Middle East Technical University
	Turkey

	M. Papadakis
	University of Athens
	Greece

	W. Roether
	University of Bremen
	Germany

	N. Skliris
	University of Athens
	Greece

	S. Sofianos
	University of Athens
	Greece

	A. Theocharis
	National Center for Marine Research
	Greece


ORGANIZING COMMITTEE

Organizing Committee Members.

	Title / Name
	Institution / Agency
	Country

	William Johns
	RSMAS / University of Miami
	USA

	Alex Lascaratos
	University of Athens
	Greece

	Stephen Murray
	Office of Naval Research
	USA

	Donald Olson
	RSMAS / University of Miami
	USA

	Sarantis Sofianos
	University of Athens
	Greece

	Alexander Theocharis
	National Center for Marine Research
	Greece


SPONSOR INFORMATION

List of all conference sponsors.

	Agency
	Country

	Office of Naval Research
	United States

	Office of Naval Research International Field Office
	United States


PROCEEDINGS 

Most of the workshop presentations are available (in PowerPoint format) online at http://www.oc.phys.uoa.gr/workshop/presentations.html An extended scientific report of the Aegean Sea Workshop will be soon ready and mailed to the Office of Naval Research International Field Office. 

SCIENTIFIC PROGRAM

Tuesday, October 8, 2002

9:30a.m. – 10:00a.m.  Welcome and announcements.

10:00a.m – 11:00a.m. INVITED TALKS: 

                                   W. Roether (Un. Bremen): “The Aegean’s role in the 

                                    thermohaline circulation of the Eastern Mediterranean Sea in

                                    competition with the Adriatic” (30 min)

                                    D. Georgopoulos (NCMR): “Thermohaline structure and 

                                    dynamics in the North Aegean Sea” (15 min)

                                    A. Theocharis (NCMR): “Synthesis of water circulation and 

                                    hydrography of the South Aegean Sea and interaction with

                                    adjacent regions” (15 min)

11:00a.m. – 11:30a.m. Coffee Break

11:30a.m. – 12:30p.m. INVITED TALKS:  

                                     A. Lascaratos (Un. Athens): “Modelling the Aegean and

                                     Levantine basins” (30 min) 

                                     G. Kallos (Un. Athens): “Scales and patterns of atmospheric

                                     circulation in the northeastern Mediterranean – Marine 

                                     applications” (30 min)

12:30p.m. - 2:30p.m.   Lunch Break

2:30p.m.- 4:00p.m.     INVITED TALKS:    

                                   M. Spall (WHOI): “On the thermohaline circulation in marginal

                                   seas” (15 min)

                                   E. Ozsoy (METU): “Bosphorus and Dardanelles exchange flow    

                                   dynamics based on recent measurements and modelling” (25 min)

                                   K. Nittis (NCMR): “Operational Monitoring and Forecasting in 

                                   the Aegean Sea” (25 min)

                                   J. Pullen (NRL): “COAMPS/NCOM simulations of the Eastern 

                                   Mediterranean” (25 min)

4:00p.m. – 4:30p.m.   Coffee Break

4:30p.m. – 5:30p.m.   INVITED TALKS:    

                                   I. Siokou (NCMR): “Pelagic food web in the Aegean Sea”

                                   (15 min)

                                   T. Oguz (METU): “Ecosystem characteristics of the Aegean Sea 

                                   as a transitional system from oligotrophic Mediterranean to

                                   eutrophic Black Sea” (25 min)

                                   G. Triantafyllou (IMBC): “Modeling the temporal and spatial

                                   variability of the Aegean-Levantine ecosystem” (25 min)

                                   D. Olson (Un. Miami): “Circulation and mesoscale structure of

                                   flow in the Aegean Sea based on pilot drifter study” (25 min)

Tuesday night: Reception

Wednesday, October 9, 2002

9:30a.m. – 11:00a.m    GROUP DISCUSSION (1st session)

                                      A.1 “What we know on short to seasonal time scales?”

                                      A.2  “What we know about interannual/climatic variability?”

11:00a.m – 11:30a.m.  Coffee Break

11:30a.m – 12:30p.m.  REPORTS (10min A.1; 10min A.2; 40min discussion)

12:30p.m - 2:30p.m.     Lunch Break

2:30p.m.- 4:00p.m.      GROUP DISCUSSION (1st session continued)

                                      A.1 “What we know on short to seasonal time scales?”

                                      A.2  “What we know about interannual/climatic variability?”

4:00p.m. – 4:30p.m.     Coffee Break

4:30p.m. – 5:30p.m      REPORTS  (10min A.1; 10min A.2; 40min discussion)

Thursday, October 10, 2002

9:30a.m. – 11:00a.m   GROUP DISCUSSION (2nd session)

                                     “Priorities for future research”

                                     B.1 Short to seasonal time scales.

                                     B.2 Interannual/climatic time scales.

11:00a.m. – 11:30a.m. Coffee Break

11:30a.m. – 12:30p.m. REPORTS  (10min B.1; 10min B.2; 40min discussion)

12:30p.m. - 2:00p.m.    Lunch Break

2:00p.m. – 3:30p.m.     GROUP DISCUSSION (3rd  session)

                                      “Methods, approaches, and opportunities for collaboration”

                                       C.1 Observations

                                       C.2 Modelling

3:30p.m. – 4:00p.m.     Coffee Break

4:00p.m. – 5:00p.m.     REPORTS  (10min C.1; 10min C.2; 40min discussion)

5:00p.m.                       Closing Remarks
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