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Abstract

One of the main objectives of the COST Action 40 ”Euro-
pean Sea Level Observing System” (EOSS) was the estab-
lishment of an ”organism that guarantees and coordinates
the long-term monitoring activities and data exchange along
the entire European coastline” (cited from the Memoran-
dum of Understanding of EOSS, written in 1995). Conse-
quently, in Dec. 2000, EOSS has started the implementa-
tion of the ESEAS through a first Call for Participation, to
which 22 countries responded positively. This CfP had the
aim to solicit proposals for ESEAS Observing Sites and Na-
tional Centres as well as to establish the Governing Board
and the Central Bureau. The ESEAS was formally estab-
lished at the first meeting of the Governing Board on 5-6
July 2001. A second Call for Participation, soliciting pro-
posals for Analysis and Supporting Centres as well as the
Network and Product Coordinators was issued in July 2001.
This call resulted in a number of proposals for Analysis
Centres for tide gauge, GPS and satellite altimetry obser-
vations. At the second meeting of the ESEAS Governing
Board, the ESEAS Technical Committee was established.
Thus the organisational structure of the ESEAS is fully in
place.

1 Introduction

Starting in 1996, the COST 1 Action 40 ”European Sea-
Level Observing System (EOSS)” has been one of the ma-
jor European programmes for the observation of sea level.
EOSS had two main objectives:

� a scientific-technical objective, namely, to integrate the
newly evolving observing techniques into an coherent
methodology for observation of relative and absolute
sea level variations, with the techniques including tide
gauges, GPS, absolute gravity, and satellite altimetry;
and

� an organisational objective, namely, to create ”an ’or-
ganism’ that guarantees and coordinates the long-term
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Science and Technology (COST)” Programme, see the COST home page
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monitoring activities and data exchange along the en-
tire European coastline” (quoted from the EOSS Mem-
orandum of Understanding; for full text see Plag et al.,
2000).

Most results related to the first objective are documented in
Plag et al. (2000). At the Final Workshop of EOSS held on
18-21 September 2001 in Dubrovnik, Croatia, more than 40
posters presented scientific and operational work related to
EOSS and the subsequent ESEAS (see EOSS, 2001).

The total data base of European sea level observations ex-
ceeds 10,000 station years by far. Presently, more than 450
coastal tide gauges are in operation, and at many locations
the gauges have been operated for a long time (up to two
hundred years). However, the organisational background is
rather heterogeneous with more than 50 national authorities
or institutes involved in the operation of gauges and the data
being stored in an equal number of different data archives.
The sampling is heterogeneous as well as the processing
and quality control, resulting in variable data quality. Ac-
cess to the various data archives is gouverned by variable
data policies and no European inventory of available data
exists. National inventories are available in few countries
only, and most often not easily accessible. Thus, the valu-
able database including very recent data is to a large ex-
tent inaccessible (for a more detailed documentation of the
present situation, see Plag et al., 2000).

Taking this situation as a starting point and working towards
the second objective, EOSS proposed the establishment of
a ”European Sea Level Service” (ESEAS). After agreeing
on draft Terms of Reference (ToR) for the ESEAS, EOSS
initiated the implementation of ESEAS with a Call for Par-
ticipation in December 2000.

In the ToR2, the ESEAS is described as ”an international
collaboration of governmental and non-governmental or-
ganisations operating tide gauges along European coasts
or providing sea-level related information originating from
other sources such as satellite altimetry, GPS and absolute
gravity measurements at tide gauges.”

In the ToR, it is also stated that ”the major objective of the
ESEAS is to enhance exploitation of sea-level and related
databases both in scientific and non-scientific applications.
In order to achieve this, the ESEAS strives to identify and
promote user requirements as well as requests and wishes
made by the users for specific products.

2The full ToR are available at the ESEAS home page at
http://www.gdiv.statkart.no/eseas/
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The ESEAS aims to provide quality-assured sea-level and
sea-level related information for European waters to a broad
range of scientific and non-scientific users. To achieve this,
the ESEAS coordinates sea-level observations along Euro-
pean coasts, sets standards for sea-level observations, pro-
motes the analysis of the observations and the production
of higher-level data products. To do this, the ESEAS will
maintain user-friendly interfaces to databases and stimulate
research in order to improve observation and analysis meth-
ods.”

2 Objectives of the ESEAS

The ToR describe the objectives of the ESEAS as follows:
”The major objective of the European Sea-Level Service
(ESEAS) is to provide sea-level and sea-level related in-
formation for the European waters to scientific and non-
scientific users both from inside and outside Europe. The
ESEAS will strive to guarantee and co-ordinate the long-
term monitoring activities and data exchange along the en-
tire European coastline. The ESEAS aims to enhance ex-
ploitation of sea-level data and related information through
providing improved access to databases and products in
agreement with the requirements of a wide range of users.

Cognizant of the growing need in Earth System Science as
well as many societal areas for environmental information,
the ESEAS focuses on sea-level as one variable relevant for
many scientific studies and practical applications. The ES-
EAS strives to become a source for comprehensive informa-
tion on sea level as well as a broad spectrum of products for
all types of users, from the layman to environmental man-
agers, engineers and scientists.

The ESEAS includes the regional densification of the
Global Sea-Level Observing System (GLOSS) and in this
function contributes to the three Global Observing Systems
(G3OS).”

3 Tasks of the ESEAS

Again, the ToR specify the following tasks for the ESEAS:
”The major tasks of the ESEAS are to ensure a sufficient
quantity, guarantee the quality, and improve the accessibil-
ity of sea-level information. The ESEAS must meet the re-
quirements and specifications of a wide range of users.

In order to achieve the objectives, the ESEAS aims to:

� integrate the activities of the ESEAS as far as possible
into the strategies of relevant on-going programmes or
services such as GLOSS, MEDGLOSS, G3OS, EU-
ROGOOS, IGS, and EUREF;

� coordinate and, where necessary, initiate sea-level ob-
servations in European waters as well as necessary an-
cillary observations;

� set and maintain standards for operation of tide gauges
and other ancillary observation infrastructure, and to
make sure that these standards conform to existing
standards in other relevant programmes or services;

� take appropriate measures to quality-assure all data,
products and information provided to user through the
ESEAS;

� define and maintain a list of products and to make sure
that these are provided to users;

� compile and make available information related to sea
level and its spatial and temporal variability;

� establish and maintain a comprehensive sea-level web
site providing general information as well as access to
sea-level data and products.”

4 Products of the ESEAS

The ToR emphasise that the list of products to be devel-
oped and provided by the ESEAS has to be based on user
requirements. The preliminary list in the ToR mention the
following products:

� ”near real-time access to tide gauge data

� hourly data from tide gauge sites including relative sea
level and meteorological parameters;

� monthly mean values of relative sea level;

� extreme sea-level estimates;

� long-term statistics and possibly predictions of ex-
tremes;

� historical and current rates of change of mean sea
level;

� long-term trends and possibly predictions of means;

� routine maps of sea-surface topography over extended
areas of the European coastal seas and adjacent deep
ocean;

� ocean tidal parameters;

� crustal vertical motion at location(s) adjacent to tide
gauges;

� absolute gravity values from sites close to tide gauges.”

ESEAS intends to provide these products, wherever pos-
sible, in close cooperation and coordination with existing
services such as PSMSL and EUREF.

In addition, the ESEAS aims to provide general informa-
tion on sea-level related topics, contact addresses, bibli-
ographies, as well as links to other relevant information
sources.
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Figure 1: Organisational structure of the ESEAS.
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5 Organisational structure of the ES-
EAS

Organisationally, the ESEAS can be separated into a phys-
ical network of observation sites, and application network
providing access to data and higher level data products as
well as research results, and an institutional network of the
authorities and institutes that own the physical and applica-
tion networks and provide the required resources (see Fig-
ure 1). The physical network is largely in place, though
scattered and with a high diversity in operational routines
and quality assurance. Moreover, some geographical gaps
still exist and required ancillary measurements are not car-
ried out satisfactorily at many stations. With respect to ob-
servations, cooperation between different authorities cur-
rently is on a low level and will be promoted through the
ESEAS Network Coordinator.

The institutional network of the ESEAS is based on a so-
called ”voluntary” or non-binding commitment. Such com-
mitment is the basis for a number of rather successful ser-
vices in the geodetic field (such as IERS, IGS, ILRS, IVS).
It provides the necessary flexibility of organisations to join
and contribute without being legally bound in case of fu-
ture budgetary problems. But in the implementation of any
activity it has to be kept in mind that this voluntary com-
mitment also introduces a certain level of fluctuation in the
membership and level of contribution. The authorities have
to provide the necessary funds both for running the physical
network and setting up the application network. The institu-
tional network is represented through the Governing Board
(GB), the Central Bureau (CB) and the Technical Commit-
tee (TEC).

The application network of ESEAS brings together a num-
ber of research institutes in order to both provide higher
level products and to carry out sea level research on a re-
gional basis. A European application network for sea-level
data and products was almost completely absent prior to
the establishment of the ESEAS, thus leading to a poor ex-
ploitation of an extensive and highly valuable database. The
application network currently being developed by the ES-
EAS uses the data from the physical network to produce
products relevant for users of the ESEAS. The link between
the application network and the users is primarily through
the ESEAS web side.

The Network Coordinator and the Product Coordinator will
link the physical network and application network, respec-
tively, to the institutional network.

6 Current status of Implementation

The establishment of the ESEAS was initiated by the CfP
distributed early in December 2000 to all relevant organi-
sations in Europe. This CfP solicited nominations of Del-

egates to the ESEAS GB, as well as proposals for ESEAS
Observing Sites, ESEAS National Centres, and the ESEAS
Central Bureau. The CfP was asking for commitments for
an initial test phase of three years, after which the con-
cept of the ESEAS will be evaluated. In total, 22 coun-
tries responsed to the CfP, and 18 countries are actively par-
ticipating, namely Belgium, Croatia, Denmark, Germany,
Greece, Italy, Lithuania, Norway, Poland, Portugal, Ro-
mania, Slovenia, Spain, Sweden, The Netherlands, Turkey,
Ukraine, U.K. In four countries, namely Bulgaria, Estonia,
Latvia, and Russia, participation in ESEAS is under discus-
sion internally.

The first meeting of the ESEAS GB took place on July 5-6,
2001, in Koblenz, Germany. The results of this meeting are
summarised in minutes available at the ESEAS home page3.
Of the main outcome, it is mentioned here that the ToR were
accepted. The Central Bureau is provided by the Geodetic
Institute of the Norwegian Mapping Authority. A second
CfP was discussed and finalised shortly after the GB meet-
ing. This CfP asked for proposals for the ESEAS Analysis
and Supporting Centres as well as the Network and Product
Coordinators.

At the second GB meeting, Stefano Corsini, Servizio Idro-
grafico e Mareografico Nazionale, Rome, was elected chair
of the GB. Moreover, the TEC with twelve experts cover-
ing all relevant fields was established, and Richard Bingley,
University of Nottingham, was elected chair of the TEC.
The responses to the second CfP were discussed. Six pro-
posals for ESEAS Analysis Centres for tide gauge, GPS and
satellite altimetry observations were accepted. Moreover,
the TEC with twelve experts covering all relevant fields was
established.

In response to the first CfP, more than 150 tide gauges were
proposed as ESEAS Observing sites (see Figure 2). Many
of the proposed tide gauges are already co-located with GPS
and more are planned to be co-located in the near future.
The resulting network is spatially inhomogeous but, never-
theless, the GB accepted all proposed sites.

ESEAS has specified four main applications for these
gauges (see Plag et al., 2000, for a full discussion), namely:

� ’Application A’: obtain an accurate regional measure
of the rate of change of absolute sea level in each of
the basins around the continent. This requires stable
long-term operation of the gauges and co-location with
GPS.

� ’Application B’: monitor the circulation around the
European coasts for regional oceanography, water
quality modelling etc.; such gauges may comprise
pairs of gauges at straits, for example, at Gibraltar
and Ceuta for Mediterranean inflow studies; between
the central Mediterranean islands; at either end of the

3See http://www.gdiv.statkart.no/eseas/
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Figure 2: The ESEAS network of Observational Sites.
Circles are ESEAS Observing Sites consisting of a tide gauge; diamonds indicate Observing Sites with tide
gauges and CGPS. Triangles are the MedGLOSS sites. Note that some overlap exists between the ESEAS
and MedGLOSS sites.

Turkish Straits; across the Straits of Dover; across the
Skagerrak etc.

� ’Application C’: provide calibration of satellite radar
altimetry. The requirements are broadly the same as
for Application A, however, the open ocean sites, and

particularly islands, are clearly the most valuable once.

� ’Application D’: storm surge warning and other prac-
tical applications. For this application, real-time and
near real-time access to the observations is the main
specification. As an example, such gauges are clearly
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required in the northern Adriatic, North and Irish Seas,
where rapid relative sea-level changes are a main mea-
surement quantity of interest.

Based on detailed requirements for the different applica-
tions, the sites of the tide gauges committed to the ESEAS
will be classified both with respect to their potential appli-
cation and the actual situation. This classification, which is
currently under way, will help to direct resources for neces-
sary upgrading and data quality control.

As mentioned in Section 3, as far as possible, ESEAS in-
tends to cooperate and build on existing activities. There-
fore, focus has been on relations of ESEAS to on-going rel-
evant activities. Concerning EuroGOOS, a formal relation
has been established with a representative of EuroGOOS on
the ESEAS GB. GLOSS has endorsed ESEAS as the Euro-
pean implementation of GLOSS, and GLOSS is represented
in the GB. EUREF has nominated an observer to the ES-
EAS GB. Cooperation with MedGLOSS is currently under
discussion, and data from MedGLOSS sites, in principle, is
available to the ESEAS.

7 Further progress and perspective

As mentioned above, the classification of the ESEAS is cur-
rently under way. Besides that, main focus is on the estab-
lishment of the ESEAS Web Site, which will included as a
major function direct access to hourly tide gauge data from
the ESEAS Observing Sites.

The list of tasks to be prioritised by the ESEAS is long and
includes, to mention only few,

� compilation of specifications and requirements for ES-
EAS Observing sites, which can be used to select from
the list of proposed sites those sites available for one
or more of the four applications specified in Plag et al.
(2000);

� improvement of the preliminary home page to include
relevant information;

� developing the concept for access to the European data
base of tide gauge data.

The TEC, which is the scientific element in ESEAS’s organ-
isational structure, will soon have it first meeting and start
to develop the technical and scientific work in the frame of
the ESEAS.
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