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SUMMARY

Data from the marine environment are available information, which makes it possible to
predict geo-environmental hazards, including those related to climat changes and neotectonic
movements, achieve and maintain Good Ecological Status (GES), predict possible changes in
the state of the marine environment and, therefore, be able to adapt to these changes.

Seafloor and coast parameters (bottom morphology, structure and physical and
mechanicalproperties of bottom and shore sediments, ets.), gases (including methane),
pollution and hydro-meteorological parameters due to climate change, as well as
eutrophication parameters can be considered the most significant environmental parameters
in terms to forecasting geohazards in the Black Sea.

This paper presents the results and outcomes of the inventory of database and platforms
according to parameters, the time of observations, the amount of data, the maximum
sampling depths and the maximum sea depths at the observation points, boundary
coordinates, data format, compliance with FAIR etc. The existing available data/metadata
concerning the sea and the coastal zone were analyzed in detail.

A feature of many platforms is access to ready-made analytical products without direct access
to observational data.

The shallow part of the shelf and coastal areas are better represented on existing platforms.
Data for the deep sea are scarcely disseminated.
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Introduction

Data from the marine environment are available information, which makes it possible to predict geo-
environmental hazards related to climate change, achieve and maintain Good Ecological Status
(GES), predict possible changes in the state of the marine environment and, therefore, be able to adapt
to these changes.

Technical difficulties in obtaining data on the marine environment and the high cost of marine
research lead to the fact that organizations conducting marine research and getting the information are
extremely reluctant to provide it to the public. In this regard, the international community has taken
the path of organizing the international projects in which partners could exchange the information and
observations of the marine environment. Such projects can cooperate the contribution of partners from
different countries and provide access to a wide range of results of the projects.

There are some of the most significant projects that have developed into large infrastructures for the
providing the data/metadata. They are SeaDataNet, EMODNet, Copernicus, Pangea and others.

The inventory of existing platforms and databases is the step towards obtaining the accessible
information on parameters characterizing the Black Sea basin. It, at its turn, will enable comparison of
historical and new data, information and knowledge. Such an inventory is very important to define the
gaps in knowledge and data of the Black Sea, it will help to manage the marine environmental issues.
This inventory will also help to compare different data in the Black Sea region.

Method and Theory

The research analyzed databases and platforms in terms of parameters, observation time, data volume,
maximum sampling depths and maximum sea depths at observation points, boundary coordinates,
data format, FAIR compliance, etc. Existing data/metadata in the area of the sea and the coastal zone
have been analyzed in detail. The time interval covered by the inventory is mainly the last 50 years,
although older archival data were also processed for some parameters. The monitoring data for the
last 15 years received the greatest review.

Examples

The Black Sea is an area for the implementation of many international programs and projects (Argo,
EMBLAS, PERSEUS, DANUBIUS - RI, etc.), which generate knowledge about the Black Sea
environmental parameters, study and monitor the ecological state. As a result of the work of such
projects international databases (which are regional for the Black Sea) have been developed. They are:
Argo Float, Black Sea Water Quality Database (BS WQDB), Policy-oriented marine Environmental
Research for the Southern European Seas (PERSEUS), Database of project “Inventory, Assessment
And Remediation Anthropogenic Sources of Pollution in the Lower Danube Region of Ukraine,
Romania and Republic of Moldova (MIS-ETC Code 995)”.

The results of many international projects are posted on the website of the Black Sea Commission,
which developed the Black Sea Regional Database - Black Sea Commission.

The Black Sea countries (Romania, Bulgaria, Ukraine, Russia, Georgia, Turkey) are actively engaged
in the Black Sea research not only within the framework of international projects, but also at the
national level. As a result, national databases and databases of government authorities and agencies,
other organizations, institutions of these countries have been developed. They are not always
integrated into the international data, not always open, and do not comply with FAIR. Nevertheless
they could be used after harmonization of methodologies and making them available to the public.
However, some national databases of the Black Sea countries, mainly EU countries are available for
the research community and public, they correspond to the principles of FAIR. These are the database
of the Bulgarian National Mareographic Network, the Romanian network of observations of tectonic
oscillations GeoPontica Network, the data/metadata of the Ukrainian Oceanographic Atlas of the
Black and Azov Seas etc.
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International platforms and database including the global data/metadata and information about the
Black Sea provide a wide access to oceanographic, hydrological, hydrochemical, geological,
meteorological, biodiversity data/metadata. These are such well-known and widely used platforms as
EMODNet, SeaDataNet, Copernicus, AERONET, GEBCO, World Ocean Database, EMSO ERIC,
CESM Large Ensemble with Increased Access (LEIA) for Ocean Biogeochemistry, NOAA NCEI
Extended Reconstructed Sea Surface Temperature, CORDEX, International Comprehensive Ocean-
Atmosphere Data Set (ICOADS), etc. Such platforms adhere to the approaches and principles of
FAIR. Many of them are integrated into one another and repeat the sets of existing data.

The Global information platforms such as PANGEA, the Open Geospatial Consortium (OGC) and
others generate and provide access to a huge amount of metadata that can also be used by researchers.
Information resource. Global observing services, space agencies, weather services have created
information portals, for example, ECMWF Support Portal, Cross-Calibrated Multi-Platform Ocean
Surface Wind Vector Analysis Product V2, 1987 - ongoing (NASA), Oak Ridge National Laboratory
Distributed Active Archive Center (ORNL DAAC) that also provide on-demand access to data.
EMODNet, SeaDataNet, Copernicus, World Ocean Database, AERONET, GEBCO et al. are the
leading international platforms providing the access to hydrological, hydro-chemical, physical,
geological and other FAIR data and metadata for the Black Sea. They generate data from various
projects, observations, monitoring and provide access to cartographic data and datasets/metadata.
Some platforms have the results of the forecast of parameters’ changes based on the
analysis/reanalysis of observational and satellite data. Not all platforms provide the access to initial
data, many of them provide only a cartographic product or forecast data.

The data and metadata format for the most known bases is mostly intended to familiarize with the
results of research. Often resource owners choose a cartographic interface for initial evaluation of the
data. However, in some cases, directory searches are necessary for successful review and subsequent
export. The vast majority of data and metadata, depending on their specialization, can be successfully
integrated into modern mathematical and statistical software and GIS. The EMODnet series of
resources are the most user-friendly for familiarization with the data/metadata, their successful export
and interpretation. The most popular data/metadata exchange types are .xls tables, ascii symbolic
value tables, as well as .txt, .csv delimited text documents for tabular data. This is quite convenient
considering the popularity of these formats and the possibility of importing into most GIS and
mathematical-statistical software products for the local Black Sea research.

Parameter groups. Seafloor and coast parameters (bottom morphology, sediments, coast), gases
(including methane), pollution and hydro-meteorological parameters due to climate change, as well as
eutrophication parameters can be considered the most significant environmental parameters in relation
to forecasting geo-ecological hazards in the Black Sea.

Seafloor and coast parameters (bottom morphology, sediments, coast). The exploration of the
bottom of the Black Sea is carried out on cruises and by methods of remote sensing of the Earth.
Exploration the relief morphology is carried out during cruises by the methods of continuous seismic
and seismoacoustic profiling and other geophysical methods. Remote sensing of the Earth makes it
possible to study the topography of the seafloor at shallow depths - several tens of meters. The waters
of the Black Sea have an average turbidity, so the seafloor topography is visible on satellite images to
depths of about -20 m. At the same time, the seafloor of the Black Sea is well researched during
cruises. The most widely distributed data on depths and bottom morphology are the EMODNet
Bathymetry platform. The platform provides freely available depth FAIR-data with high accuracy in
various data formats. Bathymetry data for the Black Sea are also distributed by the GEBSO. The
GEBSO is integrated into EMODNet and connected to EMODNet as a separate layer.

The EMODNet Bathymetry also distributes shore data. EMODNet disseminates data on coastlines
and geomorphological changes in shallow water down to a depth of -10 m with a time interval since
2011.

The Copernicus DEM - Global and European Digital Elevation Model (COP-DEM) portal
disseminates Land elevation around sea data/metadata set from 2011 to 2014. Bank type data
(abrasive, accumulative/ stability) can be analyzed using the EMODNet and Copernicus portals.
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Information about bottom sediment data is much less presented in databases and portals. The
EMODNet geology portal distributes data on bottom sediments. The platform provides accessible
open FAIR data and metadata on sedimentation rate, sediment and rock geology.

A feature of the database is its insufficient content of data on the Black Sea (Fig. 1). Data on the types

of seafloor sediments and particle size distribution are presented sporadically.
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Figure 1 Sporadic data on seafloor sediments of the Black Sea on EMODNet Geology

The geology of the shelf part is actively studied by the Black Sea countries, but most of the data on
the geology of the seabed is closed and is contained in the archives of geological organizations. The
high cost of marine geological research and the resulting data does not encourage the introduction of
these data into the public domain. Such data do not correspond to FAIR, but may be published after
additional processing.

Some data on types of seafloor sediment and rocks are available on the EMODnet Seabed Habitats
portal. The map broad-scale seabed habitat maps (EUSeaMap) are the maps at a low resolution
combined with using modelling techniques to classify habitats in terms of physical parameters. This
map shows some parts of the Black Sea bottom.

Methane. The Black Sea is a unique basin in terms of its gas regime. Most of the basin is an anoxic
zone. Huge amounts of hydrogen sulfide and methane are dissolved in the water of the deep-sea zone.
The NW shelf of Black Sea and other sectors of the Black Sea are exceptionally rich in methane;
many methane deposits are being developed and explored. Methane emissions into the atmosphere are
enormous. In deep-water parts and on the continental slope, under favorable P/T conditions, methane
in the combination with water forms gas-hydrates (clathrates) in the form of aggregates and layers in
seafloor sediments. Many national agencies and ministries are interested in methane data. They
conduct research on methane content in water and seafloor sediments to identify deposits, so objective
methane data is usually closed.

In the existing information platforms, methane data are presented minimally.

EMODnet Human Activities provides free access to data on the position of some gas production
platforms. There is metadata on methane emissions to the atmosphere (sips). The methane dataset was
collected as a result of the PERSEUS project.

The gap is the secrecy of information about the content of methane. Much work needs to be done to
change the mentality and policy of providing data for international use, because methane is not only a
mineral and energy raw material. Emissions of methane into the atmosphere greatly change the
composition of the atmosphere and contribute to global warming and climate change. Therefore,
methane data should be made available internationally.

Pollution. Data on pollutants are not sufficiently available. Such data is available to specialists, but is
not widely distributed by platforms. The national monitoring programs of the Black Sea countries
provide for the determination of the content of pollutants in water, seafloor sediments and biota.
National agencies and ministries have access to these data, but such data are not available for free
distribution.
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The only platform where data on pollutants can be obtained is EMODNet-Chemistry (Lipizer et al.,
2021), but judging by the number of datasets, national monitoring programs do not provide results in
EMODNet. Emodnet disseminates data/metadata on organic pollutants in water and seafloor
sediments and, to a lesser extent, in biota.

The BLACK SEA WATER QUALITY DATABASE (lvchenko et al., n.d.) provides free access to
data on organic pollutants and trace metals in water, seafloor sediment and biota. This data is
available for download in Excel format.

The most complete data sets are formed on the content of pollutants in water, less complete - in
seafloor sediments. A small amount of data has been collected on contaminants in biota (fish,
shellfish).

Conclusions

FAIR-data and metadata about the Black Sea are distributed mainly by international global platforms,
such as EMODNet, SeaDataNet, Copernicus, Argo, etc. The national platforms of the Black Sea
countries are extremely poorly represented in the Internet space. Data/metadata are also distributed on
the resources of international projects on the Black Sea research.

A feature of many platforms is access to ready-made analytical products without direct access to
observational data.

Platforms with FAIR meteorological and climate databases and databases of hydrological parameters
of the sea surface are accessible. The Copernicus program provides the greatest availability of FAIR
data. The data is quality controlled, free, available, and compatible with various software.

Satellite observations provide a huge amount of FAIR data on the sea surface and water column.
Observational data on hydrological parameters and eutrophication parameters are widely distributed.
Observational data on pollutants, including inputs from rivers, are plentiful, but most of them are the
property of national agencies and ministries and are not available for free use. FAIR-data on
pollutants obtained as a result of the implementation of international European projects are available
and free. Among them, there is the most data on water pollution, less on sediment pollution; the
minimum amount of data exists on pollutants in biota (fish, shellfish, etc.)

FAIR-data on the morphology of the Black Sea bottom are presented widely, are available and free of
charge for the entire area of the Black Sea. Some areas are provided with high resolution data. This is
all freely available on EMODNet Bathymetry.

Data on the parameters of seafloor sediments are limited. Data on the types of seafloor sediments and
rocks, sedimentation rates are freely available for some parts of the Black Sea, mainly the Romanian
and Bulgarian parts of the shelf. Existing national data on the geology of the Black Sea are mainly the
property of organizations and are not made available for free distribution.

The shallow part of the shelf and coastal areas are better represented on existing platforms. Data for
the deep sea are scarcely disseminated.
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