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Summary

The objective of the MEDAR/MEDATLAS II project (1998-2001) is to rescue, safeguard and make available a comprehensive data set of temperature, salinity and bio-chemical parameters collected in the Mediterranean and Black Sea, through a wide co-operation of the Mediterranean countries. The data are collected at national levels and checked for quality according to the common protocol, at four regional qualification centre. The data sets will be integrated in a common database and transferred to a modellisation centre for calculating the climatological statistics. At the present stage of the project, a preliminary benchmark of data sets from all participants has been processed, to test the structure and the protocol. 

In addition to the technical tasks, sharing the knowledge and know-how among the participants is an important issue of the project. It aims to enhance the overall capacity of the Mediterranean and Black Sea data centres network, in oceanographic data management, in the perspective of the forthcoming operational oceanography.
Introduction 

Managing the marine resources and following up the environmental changes in the sea waters requires the availability of long times series of observations. Key parameters are dissolved oxygen, nutrients, temperature and salinity. Oxygen deficiencies in the upper layers can result in diminution of higher life forms, and pathology in living organisms. Nutrient fluxes that control primary production and the bio-diversity, and can affect aquaculture and fishing activity. Temperature and Salinity, which are the primary indicators of climate changes and allow the computation of other derived quantities such as density, sound velocity, current.
Appropriate data management is necessary to insure the availability of such data. It is currently recognised that, about 30% of data remaining dispersed in the scientific laboratories are in danger to be lost after 10 years. Unfortunately, an observation in variable environment can never be remade. 

Therefore, the objective of the MEDAR/MEDATLAS II project is to rescue, safeguard and make available a comprehensive data set of such parameters collected in the Mediterranean and Black Sea, through a wide co-operation of the Mediterranean countries: 15 National Oceanographic Data Centres or National Designated Agencies (NODC/DNA, 3 modelling centres and 2 international organisations. This project follows to previous successful pilot projects MAST/MEDATLAS (MAS2-CT93-0074) in which the presently most exhaustive database of temperature and salinity was produced, and MODB (MAS2-CT93-0075-BE) where the Variational Inverse Model for preparing objectively analysed data was developed. 

The present project is organised in four regional tasks for data compilation and qualification, and four thematic tasks for preparing a global cruise inventory, an integrated data product, an updated climatology and a reference protocol manual.

MEDAR Cruise Inventory

The first task has been to inventory and compile information on oceanographic cruises where Temperature, Salinity, Oxygen, Nitrate, Nitrite, Ammonia, Total Nitrogen, Phosphate, Total Phosphorus, Silicate, Chlorophyll-a, Alkalinity, pH, H2S observations have been made. In addition to national sources, a review of the project and bibliographical sources has been identified to complete this information. The resulting global cruise inventory, developed by the Russian NODC/World Data Centre-B, in collaboration with ICES and the other participants, has been published on internet (www.meteo.ru/nodc/project/ftp/load.htm), with tools to select the cruise reports by countries (fig 1).
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Fig. 1:On line tool for retrieving cruise information 
Methodology for data processing

The compilation of data from each source laboratory is done in each country, by the National Oceanographic Data Centre (NODC) or Designated National Agency (DNA). In order to prepare an integrated database from data sets issuing from these various sources, it was necessary to insure comparability and compatibility by using a common protocol for formatting and quality checking (1). Formatting at the MEDATLAS format is made by each participant, and the quality checks on the observations, are performed at four regional qualification centres, by using available expert software tools, designed according to the protocol. As a result, the data are eliminated or a quality flag is added to each numerical value.
All the profiles are submitted to a series of automatic and visual checks. A first series of checks (QC1) is dedicated to the location, date, and data below the bottom depth (fig 2). 
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Fig 2: User interface for controlling the Location and Date

A second series (QC2) checks that the data points are not: constant profiles, out of the regional broad range values, do not create a vertical instability, a spike, incoherent with the existing climatological statistics. After the automatic checks, the profiles are visualised in waterfall individual profiles and superposed profiles to check the internal coherence (fig. 2). 
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Fig 3: Example of Quality Checks of Temperature Profiles 

First Benchmark of Data to test the structure

A first benchmark of newly rescued data from all sources has been circulated to test the whole structure and the protocol, format, codes, software etc. Several systematic format or codes errors have been detected and new clarifications will be inserted in the revised protocol manual The data location of some bio-chemical parameters of this benchmark are displayed on fig 4. 
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Fig 4 : Bio-chemical parameters  of the first benchmark - test of the structure

Climatologies and Maps

In parallel to the observational data management, several improvements have been made to the variational inverse model analysis tool, which includes now an automatic error computation, an automatic coordinate transformation, and automatic statistical parameters. Moreover, the gridding technologies and available software have been reviewed, the data decimation pre-processing technique has been developed and is ready to use, the horizontal and vertical grid, the relevant analysis regions and time resolution have been defined, an optimiser and a semi-normed background field facility have been added. Some preliminary tests on the database have been performed and the new release of the analysis tool has been made available on Internet http://modb.oce.ulg.ac.be/Medar (Fig. 5):
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Fig. 5: Output of the DIVA software - Horizontal distribution of analysed data

Discussion and new developments

It is noticeable that two main objectives of the project are progressing: making available geo-chemical data and completion of the void areas at the East and South of the region, thanks to the joint effort of all the participants. Collaborations have also been developed with NODC-Croatia, INSTM Tunisia, DNA Georgia IODE and MAST NODC network, and with GODAR Project (World Data Centre-A) (2), EUROGOOS, MEDGOOS (3), SHOM. However the data rescue is not an easy task and difficulties arise not only to convince the scientists to publish their data, but also from the number of duplicates found in the historical data sets. Archiving information on cruises, maintaining national responsibilities and making use of expert software can allow working out this problem. In any case, preservation and documentation of the data sets is improved by short time lag between data collection and release, and should be encouraged by all the funding agencies.
One key point of the project is the sharing of know-how and expertise among Mediterranean and Black Sea data managers. A double QC workshop (in Brest and Athens) organised by IFREMER, IOC, NCMR/HNODC, RIHMI-WDC and IEO was dedicated to training in data formatting and QC. From many discussions of the workshop, the QC methodology will be improved. The software developed by IEO on PC has been disseminated after the workshop to all the participants and the IFREMER software on Unix is used for final checking and inter-comparisons. Another workshop will be dedicated to objective analysis.

Another important point has been the development of networking. A distributed network of thematic and regional websites has been opened to public (4), with interfaces for data request. National websites for hydrological data information and exchange are under development, and a few of them like for the Israeli site, already open.

By all these actions, is expected to contribute to the preservation of the existing data, to the further exploitation of the experimental fieldwork, and the improvement of the overall level of data quality. 
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