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(1) Introduction

The ECO-Satellite project has been approved in the frame of the Joint Operational Pro-
gram “Black Sea Basin 2007-2013” and it is co-financed by the European Union through
the European Neighborhood and Partnership Instrument and the Instrument for Pre-
Accession Assistance and National Funds. The overall objective of the project is to con-
tribute to the protection and preservation of the water system of the Black Sea, with its
main emphasis given to river deltas and protected coastal regions at the seaside. More
specifically, it focuses on the creation of an environmental monitoring system targeting
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(4) Study Area

The three test sites of the project are: (A) The protected area of Danube Delta in Roma-
nia, (B) the protected area of the Kyliiske Mouth, the northern part of the Danube ma-
rine region in Ukraine and the surrounding areas and (C) the protected area of Gallikos
estuaries (Axios-Loudias-Aliakmonas) in northern Greece.
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(6) ECO-Satellite geodatabase

The ECO-Satellite geodatabase is the basis for the ECO-Satellite system. It includes basic
cartographic and environmental data originating from terrestrial and satellite sources. In
-situ measurements as well as imagery from satellite remote sensing are the two key
sources of environmental data in the ECO-Satellite geodatabase, while both current and
historical data were collected and processed. The data included refer mainly to the
study areas of the project. The structure of the geodatabase, though, allows for the
easy incorporation of additional data, while the online update tool that was developed

(7) ECO-Satellite geodatabase validation (continued)

The aforementioned comparisons showed that the data sets finally stored in the ECO-
Satellite geodatabase are reliable, while whenever no direct comparison was possible,
the data compatibility was investigated by a time series analysis. From this validation,
conclusions were also drawn with respect to the limitation of satellite derived data. In
the case of imagery from satellite remote sensing, cloud coverage was identified as a
major problem. Similarly, satellite altimetry data sets, from which the bathymetry model
is derived, has also accuracy problems near the coastal areas. In overall though, these
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(9) ECO-Satellite Decision Support (continued)

The listed tasks offered by the system are based on specific environmental parameters
and/or their combination. Hence, in order to provide to the end-user, through the
tasks, results for a specific period of time, data for these parameters should be avail-
able. This is one of the most critical problems faced in a decision support system,
since if even one parameter is missing either the result cannot be obtained or the end
-user is supplied with incomplete result. Therefore, it was decided to include tasks in
the ECO-Satellite system that depend on various data types (e.g., zooplankton in-

(10) ECO-Satellite System Website

The ECO-Satellite environmental monitoring sys-
tem may be accessed from the ECO-Satellite pro-
ject website (http://www.eco-satellite.eu). In or-
der to use the system, a user account is required,
which may be provided by the ECO-Satellite pro-
ject team upon request and after accepting the
usage terms. Users that belong to the policy/
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historical data for environmental parameters from
terrestrial and satellite data sources. The coexis-
tence of both sources of data improves data avail-
ability and provides different means for the verifica-
tion of the decision support results.

option the area of interest (currently only the test areas of the project are available).
Then, the user selects from a list the station of interest, which monitors fresh water,
while there is also the ability to narrow the time window of request by specifying start
and end dates. In the next step, the user sends the request to the server that after
processing returns the results, which are presented in a table. Pass, Fail and Not Avail-
able are the possible resulting values, which are colored green, red and gray respec-
tively. The results are classified by parameter and ordered by date. By this way trends
over time may be detected, while, the user may have an overall view of the water qual-

making model, the component follows the most commonly used model, that is the semi-
structured, and the structured model in profound cases. In other words, the system will
analyse all the data and factors and either it will require human judgment in order to
lead to a decision or its results will be the requested decision.

Since the ECO-Satellite system does not intend to be a real-time monitoring system but
rather a system that provides reliable assistance in decision and policy making, the data
stored in the geodatabase should be first processed and checked for possible errors and
blunders before inserted in the geodatabase. Therefore, only data that have been vali-
dated, when possible, have been included in the geodatabase.

The ECO-Satellite System Components

The purpose of the Core Component is to display all kinds of data (layers, tables, raster
images, charts, etc.) and provide map navigation and analysis tools to the end-user. On
the other hand, the purpose of the Decision Support Component is to assist in policy/
decision making by providing specific tasks that lead to the estimation of the quality of
water bodies. The results obtained are presented in a simplified manner either by using
the traffic light approach or by displaying a pass/fail statement.

« Diffuse the project knowledge and outputs through training, mass media actions,
web-portal and e-lessons.

« Increase the capacity of decision makers who are responsible for implementing envi-

ronmental policy in the Black Sea. Taking into account that each environmental parameter has not necessarily a straightfor-

ward interpretation regarding the water quality of an ecosystem, the ECO-Satellite team
decided to avoid such parameters and include in the decision support only those tasks

Data representations, analysis and decision making
It should be noticed that the selection of data was made also in accordance to certain are key features of the ECO-Satellite system.

legislative documents, i.e., the Ramsar Convention, the Habitats Directive (Council Di- . —
Its design was based on legislative documents, local

(3) Target Groups

The results and applications of the information system developed are of main impor-
tance for administrative authorities, scientifically related institutes and environmental
protection bodies in all eligible areas, since the ECO-satellite action could serve as a
support tool for the environmental monitoring, protection and preservation of the
Black Sea ecosystem.
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rective 92/43/EEC - conservation of natural habitats and of wild fauna and flora), the
Water Framework Directive (Directive 2000/60/EC - water policy) and the Marine Strat-
egy Framework Directive (Directive 2008/56/EC - marine environmental policy). The
aforementioned legislative documents were also used in designing the decision support
component of the ECO-Satellite system.

that may be considered as safe and reliable to use. Finally, thirteen tasks have been in-
cluded in the Decision Support component.

—

ity at the station in a particular date by narrowing the results to a specific date.

/

Threshold values for assessing the “Quality of freshwater for the support of fish life” ac-
cording to the Council Directive 78/659/EEC “On the quality of fresh waters needing pro-

area characteristics, temporal variations and data
availability.

Future work involves the completion of the decision
support component’s development and the evalua-
tion of the completed ECO-Satellite system in the

The different types of potential users of the ECO-Satellite environmental monitoring ‘ Simplify numerical results (7) ECO-Satellite geodatabase validation tection or improvement in order to support fish life (Freshwater Fish Directive)” EeesstsSgfef?c(i)ef:g/eapnrgjcerz[dlirl;icl)i;(;er to assess its useful

system have been grouped in the following categories: o The data stored in the ECO-Satellite geodatabase were validated in the study areas of l o o L EE Value Units
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