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1. The National Centre for Marine Research (NCMR).

The National Centre for Marine Research (NCMR), in Athens, is the leading marine resarch Centre in Greece with a staff of around 250. It is a Gonvermental agency officially supervised by the Hellenic General Secretariat for Research and Technology. The NCMR is subdivided into three Institutes that is the Institute of Oceanography, the Institute of Fisheries and the Institute of Inland Waters. The NCMR operates an oceanographic vessel (AEGAIO R/V) 65m long, a small submersible (THETIS S/B) and other large-scale marine facilities. From the three Institutes, the Institute of Oceanography covers more than 70% of the overall activity of the Centre. It has several Departments covering all the fields of oceanography. The most prominent are the Departments of Physical, Chemical, Biological and Geological oceanography. The Institute is equipped with a great variety of modern equipment.

During the last 20 years the NCMR has successfully participated in numerous marine research and technological projects carried out in the Mediterranean Sea and supported by both national and international organizations. The Institute of Oceanography had a great development, in particular within the last decade, due to its participation in a large number of Projects funded by the European Union or supported by other International Organizations, such as IOC. Some of these Projects are:

POEM-BC – Physical Oceanography, Biology and Chemistry  of the Eastern Mediterranean (1990-1995; supported by IOC) aim of which was to study the variability of the various circulation features and the main water mass pathways and also to quantify the distributions of major inorganic nutrients and biological properties in the context of the physical processes. In this participated 13 scientific groups from seven countries (Greece, Germany, Italy, Turkey, Italy, Croatia, Israel, USA).

POEM-LIWEX – Physical Oceanography of the Eastern Mediterranean – Levantine Intermediate Water Experiment (1994-1998; supported by IOC) aim of which was to define the process of LIW formation and also to study the internal and external thermohaline cells of the eastern Mediterranean. In this participated 12 scientific groups from six countries (Greece, Germany, Italy, Turkey, Israel, USA).

EU/MAST PELAGOS – Hydrodynamics and biogeochemical fluxes in the Straits of the Cretan Arc (Aegean Sea, Eastern Mediterranean Basin) (1993-1996; supported by the European Union) aim of which was to study the hydrology and dynamics in the South Aegean and the adjacent eastern Mediterranean basins and also to estimate the water mass and biogeochemical fluxes through the Cretan Arc Straits. In this participated 12 scientific groups from three countries (Greece, France, United Kingdom).

EU/MAST CINCS – Pelagic-benthic coupling in the oligotrophic Cretan Sea (NE Mediterranean) (1994-1996; supported by the European Union) aim of which was to study the biogeochemical exchanges between the Cretan continental shelf and the adjacent open marine ecosystem of the oligotrophic Cretan Sea. In this participated six scientific groups from five countries (Greece, Netherlands, Norway, Italy, United Kingdom).

EU/MAST OTRANTO – Hydrodynamics and geochemical fluxes in the Strait of Otranto (1993-1996; supported by the European Union) aim of which was to improve the knowledge about the hydrodynamics of the Strait and also to evaluate the water and particle fluxes across it, at synoptic, seasonal and to some extent on interannual time scales. In this participated five scientific groups from two countries (Greece, Italy).

EU/MAST MATER – Mass transfer and ecosystem response (WP4 Aegean Sea biochemical fluxes and processes) (1996-1999; supported by the European Union) aim of which was to investigate the mass and energy transfer through the biogeochemical fluxes within the Aegean Sea in relation to the existing water masses dynamics and also to monitor the east Mediterranean climatic changes. In this participated 18 scientific groups from eight countries (Greece, France, Germany, Netherlands, U.K., Italy, Norway, Spain).

UNEP/UNDP/MED-POL – Pollution research and monitoring programme in the Aegean and Ionian Seas (1986 onwards; supported by UNEP/UNDP) aim of which is to study and monitor parameters related to the health of the marine environment, such as, dissolved oxygen, nutrients, oil, chlorinated hydrocarbons, trace metals in water, sediments and marine organisms.

ELNA – Eutrophic Limits of the Northern Adriatic (1993-1996; supported by the European Union) aim of which was to quantify the first order processes that control the distribution and the fate of primary production as a result of its anthropogenic-nutrient input. In this participated sic scientific groups from four countries (Italy, Greece, Denmark, Monaco).

MARE – Nutrients in the northern Adriatic: consequences of N/P/Si loads and different ratios for the development of microalgae, with particular reference to harmful species (1993-1996; supported by the European Union) aim of which was to study selected aspects of eutrophication (macronutrients N, P, Si and their ratios) in the northern Adriatic Sea, on the development of microalgae, aiming to contribute to the basis for a management strategy to control or mitigate the size, nature and effects of the algal blooms. In this participated seven scientific groups from seven countries (Italy, Greece, France, Spain, Portugal, Germany, Sweden).

POSEIDON – Marine environmental monitoring forecasting and information system for Greek waters, which aims at (i) establishing and developing Operational Oceanography in Greece, (ii) enhancing the environmental surveillance, (iii) protecting the marine ecosystem and respond to environmental disasters, (iv) providing the decision makers and the other users real-time data and short- and long-term forecasts for the state of the sea, upon which to base their decisions and finally (v) supporting the EuroGOOS, MedGOOS anf GreekGOOS cases.

Apart from the above, NCMR is involved in several other smaller scale international or national research projects. Results from the NCMR’s Projects have been published in various international journals (an extensive list exists) and in a few cases in special issues of international journals.

Within the framework of the various research projects of NCMR, systematic multidisciplinary surveys are carried out in coastal and open sea waters (mainly of the Eastern Mediterranean Sea) and a large amount of a wide range of data types is collected. However, data are valuable not only to the primary users, responsible for its original collection but also to a wide range of secondary users. This made necessary the development of facilities for acquiring, processing, storing and disseminating the oceanographic data pertaining to Mediterranean and Black Seas. Such a centralised management of oceanographic data not only improves the availability of data to end-users but also ensures that the data are preserved for long-term use, are of good quality and accurate and therefore suitable for the extraction of useful information.

2. The Hellenic National Oceanographic Data Centre (HNODC).

2.1. HNODC roles and responsibilities

The Hellenic National Oceanographic Data Centre (HNODC) operates within the framework of the National Centre for Marine Research (NCMR). It was established in 1986, in the frame of the cooperation of Greece with the Intergovernmental Oceanographic Commission (IOC) of UNESCO and is part of the international network of national oceanographic data centres operating within the framework of the IOC’s Committee on International Oceanographic Data and Information Exchange (IODE). As part of its contribution to the network, HNODC participates in different elements of the IODE system, including acquiring, formatting, quality controlling, cataloguing, archiving, disseminating and exchanging of marine data and information. In addition, HNODC provides active support to scientists processing their data and carries out work in developing techniques for the processing, display and dissemination of oceanographic data, using computer technology.

2.2. HNODC geographic area of interest and data holdings

The geographic area of the HNODC’s interest is the overall Mediterranean Sea, including the Black Sea. However, its main interest is concentrated in the Eastern Mediterranean Sea and the Black Sea. Major data holdings of the HNODC, for these particular regions consist of CTD data (over 13,000 stations), water bottle data (over 22,000 stations), moored current meter data (over 500 series, ranging from 10 days to 6 months each), plus chemical (over 9,000 stations) and geophysical data (over 30,000km of track). The data come from various data sources such as, different Hellenic research institutes, which collect data (NCMR, IMBC, etc.), WDC-A, ICES, etc. The available data cover the entire 20th century of the majority of them being collected during the last twenty years. Most of the above mentioned data have been collected in the Levantine Sea and are mainly water bottle data, while the majority of the CTD data have been obtained from the Aegean, Ionian and Adriatic Sea. Apart from the above mentioned data, HNODC handles a great diversity of different other data types including biological data (chlorophyll, phytoplankton, zooplankton, benthos, etc.), sedimentological data, etc.

2.3. HNODC technical environment

The technical environment of the HNODC consists of:

· Hewllet Packard Workstations

· PC Microcomputers

· Vector Plotters

· Colour and laser printers.

· ORACLE Relational DBMS

· PARADOX Relational DBMS

· GENASSYS Geographic Information Systems

· MATLAB, AVS Visual Data Analysis Software

· WINDOWS and X-WINDOWS Graphic Interfaces

· Graphics and Mathematics Libraries

· Client/Server Architecture

· ETHERNET and INTERNET Network

· C, C++,and FORTRAN 77 Compilers

HNODC’s data sets are kept in MEDATLAS Format and have been subjected to quality control (using the SCOOP software developed by IFREMER/SISMER) prior to their organization in a database, using the relational database management system (RDBMS) ORACLE.

2.4. HNODC participation in international Projects and other international activities

HNODC has been involved in several international projects and other international activities related to ocean and marine data management issues. In particular:

· The HNODC along with other European Data Centres (e.g., IFREMER/SISMER, BODC, etc.) and European marine institutes participates in the EDIOS Project (2001) financially supported by the European Union. The Project aims at developing a European Directory of the Initial Observing System.

· The HNODC participated in the EU/MAST concerted action EURONODIM (1998-2001) (European Network for Oceanographic Data and Information Management) along with data centres from all the EU Member States. Main aim of the Project was to build upon previous achievements within EU/MAST Projects and to operate in a coherent and operational mode in order to strengthen the quality and service of ocean and marine data and information management in Europe. Additional, specific aims of the network were: (a) to develop, maintain and electronically publish, jointly, a number of meta-data products/directories, to keep track of ocean and marine data and information and to improve the overall awareness, overview and access to ocean and marine data and information in Europe (b) to exchange experience and to cooperate in development, promotion and implementation of data and information management practices and methods, and (c) to develop and organize an overall capability for handling, processing, quality controlling and archiving of a large variety of oceanographic and marine data types, anticipating differences in capabilities of individual centres, and the evolvement of new data types. Within the framework of the network an updating of the EDMED (European Directory of Marine Environmental Datasets) took place and a Directory of Cruise Summary Reports for the European countries was developed.

· The HNODC participated in the MEDAR/MEDATLAS-II Project (1998-2001), coordinated by IFREMER/SISMER and financially supported by the EU. In the project also participated data centres and specialized marine institutes from 20 countries and the international organizations EU, IOC/UNESCO and ICES. Main aims of the Project were: (a) to extend the positive experience gained by the MEDATLAS Project, to the entire Mediterranean and Black Sea communities (b) to enlarge the Mediterranean data base including bio-chemical parameters, and (c) to improve the spatial and temporal resolution of the statistics by adding other data not yet included in the past programmes. Additional, specific objectives of the Project were: (a) to complete the data-void areas in the eastern and southern parts of the Mediterranean Sea and Black Sea with new observed profiles and to improve the level of quality of the corresponding climatological statistical fields, through a wide co-operation of the Mediterranean and Black Sea countries (b) to make available comparable and compatible data sets of temperature, salinity and biochemical profiles by using a common protocol for formatting and quality checking (c) to prepare value added products including gridded statistics and maps that will be useful for the understanding and modeling of the Mediterranean and Black sea by using efficient and robust computation techniques (d) to facilitate the access to the archived data and enhance the data for various scientific, educational, industrial and environmental needs, through electronic publishing on widely disseminated media, and (e) to develop, implement and publish the existing quality control procedures for bio-chemical parameters, for meta-data, for climatologies and data products.

· The HNODC participates in the IOC/GODAR Project (Global Ocean Data Archaeology and Rescue) saving historical data sets for the Eastern Mediterranean Sea (1998 onwards).

· The HNODC along with IFREMER/SISMER and OGS (Italy) participated in the data management component of the basin-scale EU/MAST-MTP research project MATER (1996-1999), within the framework of which around 150 different oceanographic parameters were measured, quality controlled and archived.

· The HNODC was responsible for carrying out marine data management (formatting, quality control, archive and dissemination) within the framework of various EU/MAST research Projects (1993-1996), such as PELAGOS, CINCS, etc..

· The HNODC along with IFREMER/SISMER (coordinator), the Spanish Data Centre and the Hydrographic Service of France implemented the EU/MAST Project MEDATLAS (1994-1996) and compiled an up-dated climatological Atlas of the Mediterranean Sea. The contribution of the HNODC to the Project consisted of: (a) the development of a regional inventory and the assemblage of the vertical T/S profiles (XBT/MBT, Nansen casts and CTD) collected in the Eastern Mediterranean Sea (b) the implementation of quality checks on the T/S profiles over the Eastern Mediterranean Sea, and (c) the participation in the synthetic work, checking the computed climatology over the Eastern Mediterranean Sea.

· The HNODC participated in the EDMED (European Directory of Marine Environmental Data Sets) Project (1991-1992) supported by the European Union.

· The HNODC participated in the EODAN (European Ocean Data Application Network) Project, (1989) financially supported by the European Union.

· Within the framework of the MEDAR/MEDATLAS-II Project, the HNODC organised a “Workshop – Training Course”, on “Data and meta-data quality control for the Black Sea and the Eastern Mediterranean Region”. This was held in Athens from 29 November to 10 December 1999 and was financially supported by IOC. In the “Workshop – Training Course” participated 30 scientists from 15 countries and representatives from the IOC/UNESCO and the EU.

· The HNODC organised an “Oceanographic Data and Information Management” Session within the framework of a major International Conference on “Oceanography of the Eastern Mediterranean and Black Sea”, held in Athens, during 23-26 February 1999. This Conference, which was co-sponsored and co-organised by the Institute of Oceanography of NCMR, the IOC/UNESCO and the EU was attended by more than 300 scientists and almost 100 papers were presented. A series of recommendations in regard to scientific issues, capacity building, data management and co-operation between the regions was adopted.

· The HNODC provides short term on-the-job training, on ocean data management issues, to young scientists from the Black Sea countries.

· The HNODC organised the XVIth Session of the IOC Committee on IODE which was held in Athens in February 1996.

2.5. HNODC data products and services

The HNODC contributed to the development of a major data product that is the MEDATLAS hydrological database and atlas. This represents the presently most comprehensive data set of historical temperature and salinity profiles collected since the beginning of the last century by many scientific laboratories and hydrographic services. It is available, by IFREMER/SISMER through a fully documented www catalogue and 3 CD-ROM with the analysed statistical gridded data and maps of the digital atlas on 28 vertical levels. The gridded data give climatological references for following up the time variations in each basin. The user friendly design of the database intends to facilitate such studies not only for scientists, but also for students, engineers and environmental agencies.

The HNODC recently developed a multidisciplinary oceanographic data base for the Eastern Mediterranean Sea. The ORACLE RDBMS, related development tools (DEVELOPER-2000, pro-C, etc.) and third generation programming languages (C, FORTRAN) have been used for the data base development. The structures used for organizing the data in the database are project-cruise oriented, space-time oriented, originator oriented and subject oriented. The database supports querying with multiple searching selection criteria and in addition visualization and production of various data products. A programming interface, enabling access through www, which is now under development, will provide the scientific community with a fast, reliable and efficient way for accessing the database.

2.6. HNODC future perspectives

A further expansion of the HNODC activities is planed for the coming years. This will include the management of fisheries and inland waters data. In addition, appropriate preparations are made in order to meet the data management needs for the forthcoming national operational oceanography programmes within GOOS and EUROGOOS. NCMR has already developed a data collection and management infrastructure and a network of multi-parameter measuring buoys have been deployed, in order to monitor the Aegean and Ionian Sea waters. The instruments provide a large amount of different types of real-time marine data and therefore for the appropriate handling of the data a suitable data management infrastructure is prepared.

