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Preface

The European Association for the Global Ocean
Observing System (EuroGOOS) exists to maximise
the benefis to. Europe " from oReranonaI
oceanography within the framework of the Global
Ocean Observing System (GOOS?. EuroGOOS
Member Agencies are already deeply committed to
condu_ctmq marine  research, 0 . conducting
operationd oceanog‘raphy, and delivering products
to customers (See Annexe 1). Extensive customer
research has been carried out, and EuroGOOS has
identified hoth the customer community, and the
Broducts which they need. _ The scale of the
usiness generated In oBe_ratlonaI_ oceanography
will be of the order of 5000 jobs, with a turnover of
the order of 500 million Ecu’per year.

The_provision of a service, created collaboratively
by European and national a%enmes, which provide
statistics and forecasts of the state of the coasts
seas and ocean will suPport hundreds _of
commercial and_governmental activities.  The
estimated benefit” to European mdustr% and
maritime services is of the order of 2 to 5 bn Ecu
per year. The same service will contribute to
predicting climate change and sea level rise.

Exploiting the trend to globalisation, Europe can
export_ its’ hardware and ‘services in this_sector of
operational oceanography, and establish com-
petitive _advantages alongside USA and Japan. If
we fail in this, European industries will buy their
ocean forecast services from Japan, USA and a few
other technically developed countries.

European citizens expect new industries to |mProve
their quality of life, work, and the envirgnment, and
to support “sustainable development. They expect
that nations will collaborate in a system of
intelligent  management of the environment
preventing or minimising the adverse impacts. of
climate Change, and maintaining biodiversity.
These objectives will be advanced Dy national and
Europeari agencies collaborating in monitoring and
predicting the seas and oceans through a cost-
effective” system of operational oceanographic
services.  EuroGOOS P_rowdes the framework for
achieving that co-operation.

The EuroGOOS Plan builds on the “Strategy for
EuroGOOS”, which was_ approved by~ the
EuroGOOS Conference in The Hague in_October
1996 after an extensive review process. The Plan
is presented here in outline; it introduces six
regional  projects and  two . underpinning
programmes. These projects are bemq_deﬂgned 0
demonstrate the potential of collaboration hetween
agencies i creatm% operational ~ services in
uropean  home waters and in the oceanic
hinterland.  More details of each project will be
Eresented in an expanded version of the
uroGOOS Plan to be published in June 1997.

These EuroGOOS projects will be funded in three
ways: (1) from theresources of the member
Adencies’ which will bid for additional national
funds in the usual way, (2) from the resources of
?artlmpatm_g_ European Agencies, and (3). from
unds administered bg the "European Commission.
The coherent, collaborative and cost effective
approach being developed in these projects will
rovide a model for the future Permanent structure,
he projects serve not only to resolve technical
chaIIenges posed. by the” transition from the
research-based discipline of oceanography = to
Oﬁeratlonal services, but also the socio-political
challenge of establishing new infrastructure that
will serve the whole community by improving
economic competitiveness and the quality of life.

The map on the cover reminds us that Europe is a
continent of peninsulas and islands. It e_n{oys a
maritime _climate and s population intefacts
closely with the surrounding seas and the rivers
that flow into them. The bulk of our trade is
carried by ships. The marine environment matters
more to Europe than to anY other continent. It is
therefore appropriate thal now we have the
technology we in Europe should take the lead in
monitoring. and predicting our home waters and
their oceanic hinterland._ The new political order in
Euro?_e makes it possible to do so_in a cost
effective manner “through an ambitious _and
unprecedented programmeé of collaboration. That
is the EuroGOQS Plan.



Introduction

United Nations Agencies _(IIOC WMO. UNEP) and
the International Council of Scientific Unions
ICSU). have established the Global Ocean
bserving System (GOOS).  EuroGOOS is the
Association “of European national agencies
established to provide forecasts of the “ocean,
coastal seas, ana climate by means of monitoring
and modelling the state of the sea, within the
framework of GOOS. The business of measuring
monltormgi, modelling, and forecasting s called
operational oceanography.

Investment of research in operational, oceanography
during Framework 5, combined with operational
development in the Directorates responsible for
Transport, Fisheries, Energy, and the Environment,
will create a new European resource which benefits
industry, the environment, and future scientific
research.

GOOS is supported by the Agenda 21 report
ublished by the United Nations Conference on the
nvironment and Development (UNCED) in 1992,

The subsequent Conventions ‘on the” Climate

B|od_|ver3|t>f and Sustainable Development all

require_a full understanding and management of the

ocean if they are to be implemented successfully.

GOOS and” EuroGOOS provide the means b

which the nations of the world can measure, model,

and predict the state of the world ocean.

Recent developments in satellite observations of
the ocean, super-comPuters, remote-controlled
robotic instrument platforms, data transmission,
ocean  modelling ~ software, and  micro-
miniaturisation of instruments, permit the design of
an econommallé dusufled observing system.” The
economics of GOOS was studied at”an OECD
Workshop held in Tokyo in 1993,

The purpose of the EuroGOQS Plan is to:

o Focus implementation of the EuroGOOS
Strategy onto six regional projects and two
underpinning programmes. _

» Define the steps needed to produce economic
and social benefits for Eurofﬁ)e from EuroGOQS

« |nform EU Institutions, the EC, Council of
Ministers, and European Parliament.

+ Outline the costs and benefits of EuroGOOS,
and su?gest methods of funding

 Promote the development of national and
churgﬁ)ean co-ordination in order to implement

e Plan

High technology . marine industries depend upon
mcreasm(r]Iy sophisticated data and environmental
services for design of structures and operations. The
deefest exploitation of offshore oil is now in a depth
of 1650 m of sea water. Pipelines for oil and gas are
routinely laid for hundreds of km on the European
continental shelf. Exploration for and Ptoductlon of
offshore oil and gas are now carried out in the North
Atlantic west of the Shetlands, off Norway, and in the
Arctic ocean off the coast of Russia, as viell as in the
North Sea. and Mediterranean.  Fibre optic
communications cables are laid across every ocean.
Fisheries require ever more data for ‘efficient
management and conservation of stocks, Faster ships
require increasingly sophisticated information on
wind, waves, currérits and ice so as to enhance safety,
speed, and efficiency. Marine tourism Is one of the
fastest growing sectors, and is the dominant source of
marine Tevente in several countries. The investment
in S0 many marine industries and services leads to a
qreater mass, of capital equipment and installations,at
fisk.. Operational oceano%aphy provides an essential
service, with forecasts of the maritime conditions, and
manaqement information for control of pollution and
coastal protection. The challenge for EuroGOOS is to
design an integrated system fhat can economically
satisfy the needs of that wide range of customers.

Marine conditions have a controlling influence on
the weather, both over the ocean and over the land.
Im(s)roved availability of ocean forecasting models
and shelf seas models will generate benefits in
weather forecasts in the medium term, and improve
seasonal forecasts of the atmosphere, UIt|mateIf)]/,
coupled ocean atmogphere models will provide the
only hope of predicting climate variability and
8I|m%te change on timescales of several years to
ecades.

Industrial and commercial or%ams,atlons expect that
governments will provide the infrastructure for
ocean modelling and prediction on the global and
European scales. They regard it as feasible and
necessary.  The genéral “public expects ocean
momtorm? to be conducted in such a way that the
health of the oceans is protected, and biodiversity
Is preserved. The means to achieve, these ends are
becoming available, and the political climate is
right.  The EuroGOOS Plan shows how we can
most effectively. achieve the transition from the
curiosity-led  discipline _of oceanography to
operational services describing and prédicting the
marine environment.



EuroGOOS Implementation

Customer Science Optimum Pilot etc.
Research Base Design Studies



The structure of EuroGOOS is shown in the
diagram opposite. The Goals of EuroGOQS are the
long term over-riding reasons for developing
operational oceanogrraphy in order to provide
benefits to Europe. Thesé goals are supﬁo_rted by a
group. of Aims, which are more technical and
organisational. ~ These in turn are achieved by
implementing operational projects, supported by
thematic reséarch and development.

The Goals of EuroGOOS are:

Goal 1. Building on Scientific Success. Now i
the time to gain the full benefits from the last 50
ears of investment in marine science and
lechnology in Europe. Integration of present skills
nto (t;_lo al _and regional modelling, . with
forecasting, will providea new range of services.

Goal 2. Creating new Operational . Marine
Services. - Operatignal oceanography will create
new businesses in Europe, and” new jobs,
Operational oceanography provides predictions and
forecasts which will " improve the efficiency . of
industries and services presently contribiting
200 bn Ecu per year to the European GNP.

Goal 3. Developing a Global System. The public
expects a collaborative scientific aprproach to
planetary environmental management. To succeed,
we must learn to pregict the ocean and coastal seas.
European collaboration will permit Europe to wield
influence on a global scale.

The Aims of EuroGOOS are to: _

o Assess the economic and social benefits to
Europe from forecasting .marine and coastal
conditions and the marine contribution to
climate forecastln% _

* Prioritise the Denefits to Europe from
operational oceanography _

* Promote the development of technological,
computer, and science-based industries which
will'  advance  European o?eratlonal
oceanography for predicting the state of the
ocean.

» Establish a concerted European approach to the
%Ianmng and_implementation of the Global

cean Ohserving System (GOOS)

» Ensure routine collaboration between European
national and multi-national agencies $o &s to
obtain maximum economic and social benefit
from the new business of operational
oceanography.

Achievement of the goals and aims of EuroGOOS
will produce benefits in many sectors_ of industry,
environmental management, and services such as
Eubllc health, e implementation of the
uroGOOS Plan requires collaboration between
agencies responsible for maritime transport
efvironmental management, coastal defences' and
flood prevention, fisheries, harbours, offshore oil
and gas, tourism, maritime research, and marine
technology. Since the formation of EuroGOOS in
1994 most countries with Member agencies_ in
EuroGOOS have formed national co-ordination
groups to Gplan their Tpart|C|pat|on in both GOOS
and EuroGOOS.  These groups can sum, the
advantages which result from improved maritime
forecasts, and assess the total national benefit.

EuroGOOS ~ Members, both  nationally  and
collahoratively, have. conducted market fesearch
surveys, liaison with industry and SMEs, and held
workshops and conferenceS to ensure that the
services planned through EuroGOOS are designed
directly “to meet " economic, social, ~and
environmental needs. By developing these services
in collaboration we achieve goals which are not
attainable any other way, and save money.

Europe. is in a strong position to lead in the ocean
revolution.  The EUroGOOS Plan shows the way.
No single European country can monitor and
predict all the sea areas which influgnce its own
economic, environmental and social conditions.
Nor can. a single countrY make a significant
contribution  to the qglobal structure and
implementation of GOOS. "Together we can.
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Projects & implementation

The Strategy for EuroGOOS sets out phases for the
development of EuroGOOS.

Phase 1- from 1996 to 1998
Phase 2- from 1998 to 2002
Phase 3- from 2002 to 2006, and beyond.

The various re_(l;lonal seas projects, and the Atlantic
and Global Pilot Project will proceed at different
rates. because of Tadically  different startmg
conditions in each area, diffefing requirements, an
the different obstacles to installing observing
syéste_ms. For example, it is much more difficult to
obtain measurements from the bottom of the central
Atlantic than from the Baltic or North Sea. Some
regions have to start developments with applied
process research and pre-operational development,
while in other regions some work can start, on
|mprovm% and. up-grading existing  services
throth_ the application of new technology and new
scientific knowledge.

Types of Projects to be implemented include:
» " Regional seas operational implementation, long
term objectives. _
* Regional seas pilot projects.
* Demonstration projects
Paper studies
Trials
Test Cases
Pilot projects on procedures and systems
* Organise collaboration between EuroGOOS and
the” ohjectives and programmes of European
Agencigs. o
* Improved Communications
Conferences, proceedings
Workshops
Web page
Newslefter
Task Teams
Publications, hooks, manuals
» Communications with SMES
Joint projects _ o
Workshops on commercial participation
* International aid and capacity building
programmes

The projects implemented by EuroGOOS are
themselves supported by ten “thematic (generic)
strategic sectors, devofed to market research
product  development, technology,  numerical
modelling, etc.

EuroGOOS Agencies already have substantial
experience of ‘the research needed to develop
operational ocean services, and the procedures for
runnm? such services.  The EuroGOOS Annual
report Tor 1996 lists 30 projects already under way
at the_ national level, or conducted by gr_ouRs of
agencies between a few countries. There'is thus a
secure hase of experience upon which to develop
the more ambitious integration of data, modelling,
and products at the scale of regional seas, and the
whole of Europe and the North Atlantic.

This Plan will describe in outline the main regfional
seas Projects, which fall into_the following classes
in terms of their starting position:

» Development of existing systems, integration,
extension of variables and products;
Baltic, North West European Shelf.

J Pre-oPerational_piIot rojects:
Atlantic, Arctic, and Mediterranean.

* EuroGOOS contribution to the global system
0fGOOS; _ _
Atlantic global pilot project

and:

« Capacity building

The foIIowing Cg)ages describe the implementation
of the EuroGOOS Plan in these reglons. The final
sections of this Plan describe the cross-cutting

thematic and s_trategigc sectors of work needed to
support the projects Tisted above.



The Aufosub-1 is an autonomous underwater vehicle which can travel
hundreds of km making measurements of the state of ocean water, The
demonstrator vehicle undergoing sea trials in this picture was partfunded
through a MAST project. Development work was carried out by NERC and
IFREMER. Source:” SOC



Understanding the Atlantic and predicting its state
are vital to Europe. More than 90% of Europe’s
external trade is carried by sea, much of it across
the Atlantic, and most of Europe's fisheries are on
the Atlantic margin and marginal seas. Oil and gas
exploration now extends west of the Shetland
Islands, west of Ireland, and in deep, water off the
coast of Norway. Prospecting is being conducted
in ever deeper water, where production platforms
are ex?osed to the full force of Atlantic storms and
currents,  Forces from the open ocean propagate
across the margin of the continental shelf by very
com[nlex processes, and influence events in the
shallow shelf seas.

Our weather and climate are dependent upon the
northward transport of heat in the Atlantic surface
currents. This depends upon the rate of formation
of cold bottom water which sinks at the interface
between the Arctic and Atlantic  Oceans.
Improvements in computer modellm% and advances
resulting from major Science research programmes,
rovide the basis for operational modelling of the

orth Atlantic, mcluqu the prediction of major
currents, decadal oscillations, ~processes —and
fluctuations on the Greenland-Iceland-UK sill, and
the occurrence of ventilation, convection and deep
water formation. Recent reports show that there
has heen less; ice formed off the coast of Greenland
for 3 successive years.

Research models of the Atlantic are already run by
several institutions in EuroGOOS, and a prototyBe
operational model of the whole Atlantic Is run” by
the UK Met Office. Models are also being run by
the European Centre for Medium Range Weather
Forecasting (ECMWF).  Operational  models
designed o predict processes in the North West
She r_e?lon often extend out to about 20 degrees
West, illustrating the importance of observing and
monitoring the ocean-shelf interface. Such models
are alrea OY in operation and run by RIKZ, BSH,
UK Met Office, and Norway.

The EuroGOOS Atlantic Task Team will prioritise
the variables which are of maximum importance to
Europe in terms of economic, social, and
environmental requirements on the timescales. of
days to a few years. The decadal climate require-
ménts are disCussed in the Global Pilot Project

section, below. The variables on_ the priority list
are; sea surface temperature, wind stress, Wave
spectrum, sea surface currents, ocean circulation,
sea ice, heat transport, primary_ productwm(,
oXygen, nutrients, and some contaminants. Events
to e detected, modelled, or predicted include the
characteristics of the major currents, gyre and eddy
fields, fronts, and deep water formatiori.

Observing systems already available include the
satellites” ERS2 and Topex-Poseidon. the mid-
ocean drifting meteorologcl)cal buoys, managed b
the European” Group for Ocean Sfations ( GOSZ
the chain of meteorolo%mal buoys run by the U
Met Office and IFREMER,” and real time
observations rworted from ships of opportunity
selected by WMO countries. Sﬁamsh and
Portuguese aﬂenqes,_ because of their strong
interest in Aflantic fisheries, conduct extensive
observing programmes. Eumetsat has analysed the
requirements Tor a sea ice information “product
%et?v?_d from satellite remote sensing over the
antic.

New te_chnolo?y will be needed to gather
observations from the Atlantic efficiently.
Discussions are under way to extend the ran%e of
variables measured from the EGOS huoys and the
IFREMER/Met Office moored buoys "so as to
include oceanographic measurements. Design of
an Atlantic ocedn observing and modelling scheme
will include participation from agencies in
America, especially USA and Canada. ~ Ocean
models on this scale have to be interfaced with a
global meteorological model, and it is not clear
where the southern boundary of this strictly Euro-
centric analysis and prediction project would be. It
will include'the Azores and the Canary Islands, and
would thus extend to the Tropic of Cancer. The
high resolution, product-specificmodel, for the
northern part of the Atlantic will interface with
more_generalised models of the whole Atlantic and
the global ocean.

A workshop will be held during 1997, and the
eventual products of this project are designed to
meet the requirements for inter-seasonal “climate
forecasts, and present day operational services in
support  of ~ shipping, fisheries, ~ offshore
hydrocarbons, and ~ storm surge  forecasting.



The SAR stripe isfrom 16 February 1993 and cuts across the Odden ice
ton?ue which consists of small first-year and multl-Year floes advected
north-east with the Jan Mayen Current and locally formed grease and
pancake ice. The ice tongue usually develops in December and lasts until
April, but not every year. Source: NERSC

Legend: A Open water
B Location ofphotographs
C  Grease ice andpancake ice
D Jan Mayen Island



The Arctic_ region has enormous _ resources _of
offshore oil and gas, and fisheries.  Marine
transportation in the region is already used for the
entire Siberian coast and. rivers as well as having a
future potential for transit between Europe and the
Far East through the Northern Sea Route.
Activities in the Arctic require particular care and
attention in order to be able to operate efficiently
and safely, and to protect the arid and vulnerable
Arctic environment.

The Arctic Ocean is a system of high climatic
sensitivity. Predictions of the global climate in the
next century using General Circulation Models of
atmosphere™ and ~ocean indicate an _enhanced
?reenhou_se warming_in the Arctic relative to the
ower latitudes by a factor of 2-4, which eventually
may cause the ice-pack to drastically decrease or
disappear. Therefore the northern seas offer the
best ~ opportunity for early detection of the
‘fingerprint' of global warming.

The EuroGOOS Arctic Task Team (ATT) includes
15 agencies from 6 countries, and focuses its
demonstration activities on the central Euro‘oean
Arctic waters.  Emphasis is_on the Greenfand.
|celand and Norwegian (GIN) Seas, the Barents
Sea and the Russian Arctic. The latter is due to the
fact that the relatively shallow ocean region s a
primary source for marine food resources as well as
an ared of il exploration.

Objective of EuroGOOS Arctic Task Team

* To develop an operational _momtorm& and
forecasting system for the Arctic Marine egmn
using stafe-of-art remote Sensing, in situ_data,
numerical modelling and data assimilation
techniques.

Sub-objectives

» To detect trends in the large- and meso-scale sea
|%e parameters to help the prediction of climate
change. : .

» To monitor sea ice parameters and ice
dynamics, as aid to shipping, fishing, and
offshore industries working in"the ice-Covered
areas.

» To monitor spread_of marine algae blooms and
pollution such as oil and radionuclides.

Existing Collaborative efforts
* Arctic Monitoring and Assessment Programme

SAMAP) _
* International Arctic BuoSy Programme (IABP)
* Arctic Climate System Study ((JACSYS)

Demonstration Projects

Based on the expertise of the ATT Members under
each of the 5 GOOS. modules the ATT will present
relevant demonstration projects. which are from
data or activities based on ongoing operatignal, or
research activities at the various participating
institutions. Source activities are hence on-going,
aIth_ou?h implementation is needed for the
dedicated EuroGOOS objectives. In 1997 these
activities are planned for’ implementation throu%h
time limited demongtration projects by each of the
ATT member agencies.

Module 1: Climate Momtormg Assessment and
Prediction; () Ice cover and Climate Changes; (o)
GIN Sea Deep Water Formation: %c) Arctic Wave
Climate; (d) Arctic Extreme Weathér Conditions.

Module 2: Monitoring and assessment of marine
I|vag [eSOUTCES; (a?] rctic Plankton Productivity;
(h) Fish Stocks in'the Barents Sea.

Module 3: Monitoring of the coastal zone .
environment: (No proposed demonstration projects

yet).

Module 4: Assessment and prediction of the health
of the ocean: (a) AMAP- Information on_pollution:
The Arctic Monitoring and Assessment Program.

Module 5: Marine meteorological and _
oceanographic operational services: (F) Operational
Sea lce"Monitoring: %b) Sea Surface Temperature;
(c) Modelling of Surtace Currents.

Further Perspectives

To assure  the continuity and coherence of the
present activities it Is necessary to place them in an
International network of committed efforts by the
part|C|pat|nfq institutions. The ATT will encolrage
and Rromoe an implementation plan to achieve
this through co-operation in EuroGOOS.



REQUIRED PRODUCTS
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Operational models of the Baltic Sea area, and the expected rate of
émplemegtﬁtlllon ofnew model components andforecasts
ource:

Hans Dahlin, SMHI 1996-10-04



The EuroGOOS Baltic Project consists of
developing the existing _collaborative marine
services and modelling provided by the agencies of
the coastal states, “combined ‘with a strong
prrogramme of u?-gradmg and  improvements.
There are at present active members of EuroGOOS
in five of the Baltic countries: Denmark, Finland,
Germany, Poland, and Sweden.  Discussions are
under way with agencies in, Russia. There are
strong Tegional ~organisations  for  marine
collaboration, m_cludln? the International Council
for the Exploration of the Seas (ICES) and the
Helsinki Commission (HELCOM).

The Baltic Sea is almost totally enclosed, and is
bordered by nine sove_re|‘gn countries. Much of the
northern shore is subject to continuous dgeolqgmal
uplift, and the sea is liable to be covered by ice in
winter.  The Baltic is almost tideless, ‘with a
massive, freshwater inflow from many _ rivers,
There s an_extensive flsher}/, much” internal
shipping traffic, and a serious threat of pollution
from large cities, industry, and agriculture, The
sensitive” marine environment requires. continuous
assessment of the best availanle information,
reqular analysis, and daily forecasts. In one form
or another, operational oceanography has existed in
the Baltic for decades.

Co-operation In shann_(l; Information and increase
the marine data availability between countries
borderm? the Baltic has been effective thro_u?hout
the_ whole of this century, in spite of different
olitical systems. Using ‘the “Logic of GOOS”,
alfic national maritime agencies are now working
within the framework of EuroGOOS to produce
increased co-operation, data exchange, and new
data products and forecasts.

The aim is to establish a regional infrastructure for
operational _oceanographg a5 a demonstration
project within EuroGOOS, and as such, a future
system for the Baltic.

An important task in the EuroGOOS Baltic Test
Case and Baltic GQOS (or BOOS) system, is to use
the present national resqurces in & co-operative and
effective way to establish a joint system of real-
time observation and data fransmiSsion stations.

An inventory has been made of national
observational “systems from which data could be
exchanged between Members as the basis for
lanning.  The EuroGOOS Task Team for the
altic "has constructed a  matrix  of user
requirements and available sources of data and
technology.

Several of the required products are derived from
operational models. An outline system of exgstmg
and planned computer models has been designe
for several years into the future. The co-ordinated
development of operational models has been
carried. out for several years. A High Resolution
Operational Model of the Baltic Sea (HIROMB)
will be operational in 1997. It includes daily
validation with_real time data supplied by the
Partners, and daily transmission of forecasted Tields
0 all partners around the Baltic.

The development of computer code, new model
components, and the infrastructure for the
I(1Perat|onal system . will continue as part of the

IROMB partnership and the Baltic Test Case. A
workshop Is planned for ARFH 1997 to continue the
development of BOOS. The meeting will include
the EuroGOOS _Members, plus ~other Baltic
agencies with national responsibilities for marine
meteorolog?]/, environmental ~ protection,  and
oceanography.
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Mediterranean Forecasting System

The EuroGOOS Mediterranean project is a 3- ¥,ear
Bre-operatmnal development, structured as the Tirst
hase of a 10 year project through operational trials
and impleméntation " to a_full - Mediterranean
Forecasting System (MFS). The MFS proposal has
been the subject of a major proposal to MAST 3,

The Mediterranean is an unusual sea area in having
a very narrow continental shelf, often completely
absent, and near oceanic depths of 4000m. The
result Is that the processes of the deep ocean basin
impact almost_directly on the shallow water and
coast itself. The MFS is designed to meet these
Becullar conditions, and provide forecasts that will
e useful for fisheries management, ship-routeing,
Food prevention, and control of pollution. On
longer timescales, models of the Mediterranean
circulation will improve weather forecasting and
'cAI}mate forecasting in the region, including North
rica.

The Mediterranean Forecasting System, first 3-year
phase, consists of 4 core projects:

1) Data acquisition in Real Time for the
Mle:%nerranean Forecasting System (DART-

2) Mgglferranean Multisensor Moored ~ Array:

3) Impact of Data strategy and Accuracy on MSF
&MedlmPact).

owcast/Forecast  System for the coastal
environment in the Mediterranean (MEDFOR).

The EuroGOOS Mediterranean Task Team consists
of representatives of 60 agencies and_laboratories
all around the Mediterranean basin. Collaboration
so far shows that there is @ community capable of
starting pilot forecasting experiments " in the
Mediterranean Sea as a proof-of -concept for a
future operational system. The overall goal of
Phase 1 is to e_xplo_re_, model, and quanfify the
Potentla_l predictability of the = ecosystem
luctuations of the Mediterranean from the overall
basin scale to the coastal/shelf scale for timescales
of weeks to months, through the development of a
nowcasting-forecasting modelllnﬁ system.  The
re-o_PeratlonaI goal iS to show the feasibility of a
editerranean “basin  operational  system  for

predictions of currents and hiochemical parameters,
and to develop interfaces to user communities for
dissemination of forecast results.

The Target Operational Period (TOP) during
Phase 1 will consist of 6 months with Teal time
operational forecasts of the Mediterranean basin
with 5-10 day forecasts.

The observing system for the MFS will consist of:

1) Temperature and salinity profile measurements
from'ships of opportunity on repeat sections,

2) Pelagiu: monitoring system measuring nutrient
profiles,  optics, prlmar)( production,

phytoplankton, and * zooplankton. . usin

undulatm([] sensor packages from ships o

R/ﬁ)po_rtum . _
editerranean  Moored Multisensor ~ Array

(M'A) of moored stations measuring air-sea

Interaction, upper thermocline current and

temperature salinity profiles, and biochemical

arameters,

4) Remotely sensed sea surface temperature,
colour, “and sea surface elevation, with
operational analysis.

b) Surface drifters”and floats to measure currents
and water Propemes. ,

6) Acoustic tomography, impact assessment of
acoustic data. o
7) Numerical models and data assimilation,
development of ocean-atmosphere coupling
nested regional/coastal/shelf models, ecological
models for the coastal zone, predictive data

roducts.

8) Data management, data flow and storage, data
quality, disSemination of results.

Durmg{_ the TOP the Phase 1 project will generate
real Time forecasts under realistic Work_mg
conditions, after which there will be a detaile
period of analysis to assess the performance of the

system, and béfore designing Phase 2
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North West European Shelf Seas

This project consists of develogmg existin
operational ~ services, extending the " range. 0
variables measured, extending the coverage within
the region, and mcreasln? accuracy and period of
forecast wherever possible. ~ At present the most
detajled forecasting is related to storm surge
prediction in the southern North Sea, and services
related to major ports and the offshore
hydrocarbons industry.

The EuroPean North West Shelf regional seas
include all the shallow seas from NorwaK, round
the Shetland Islands, Scotland, Ireland, the south
west UK, and to southern Brittany. n order to
operate effective numerical models of the shelf seas
it is necessary to include also the oceanic
conditions at the edge of the continental shelf, the
so-called open boundary.  In_practice these
conditions can only he specified sufficiently
accurately by observing_and  modelling the
adjacent North Atlantic. " The area of importance
for this project is thus a fairly broadlyrdefmed box,
as shown in the Figure opﬁosne. he boundary
should not be regarded as a hard. and fast definition,
but a limiting zone, within which data are highly
relevant to the functioning of numerical models on
the continental shelf.

The EuroGOOS NW Shelf Task Team has
identified the priority variables and forecasts which
are required by most organisations working in the
region, which are also technically feasible in terms
of operational prediction within 4 few years.

Exmtmg operational  models ~ operated. by
EuroGOOS Agencies provide  information in the
following . categories: ~ Wind and  wave
characteristics; Currents; Sea water temperature
and salinity; Sea level, tides, and storm surges; and
aspects of water quality, water constituents, and

sediment transport,

The Task Team has identified a Practlcal need for
forecasts of the following parameters: Temperature
(surface and sub-surface), salinity (surface and sub-
surface), wind field, barometric™ pressure, rainfall,
evapotranspiration, wave field and spectra, heat
flux, currents (tidal, wind driven, residual, shelf
edge), .sea level, storm surge, shelf ed?e
fluctuations, nutrients (nitrate, nitrite, phosphate,

silicate, oxygen), suspended sediments, sediment
transport, properties of coastal wetlands, sound
velocity in sea water, light = transmissivity
chloroph[yll, fluorescence, and variation In seabed
bathymetry and bedforms. Hydrodynamic models
in the Noith Sea region now have @ resolution of
the order of 600m, and there is an ur?ent need to
improve  modelling capability fo include
predictions of biogeochemical ™ processes and
sediment transport,

The NW Shelf Task Team is evaluating existing
models, and undertaking a mogdel Validation
scheme. In order to desu_in and s_?e(_:n‘y a new ran%e
of observing instrumentation it is "necessary 1o
document the entire range of existing instrument
stations which deliver data reports in real time.
The SeaNet Grou?_ has started such an inventor
for the fixed stations on the North Sea coast,
EuroGOOS _is collaborating with SeaNet to
increase the inventory of all routine observations in
all the NW Shelf seas.

An assessment of the technology. appropriate for a
monitoring_service in this area”includes Compact
Airborne Spectral Interferometry (CASI), satellite
remote sensing, moored buoys, coastal instruments
and tide gauges, ship-porne Sections, HF radar, and
observations” from offshore oil rigs. There IS an
urgent need for improved chemical sensors, and a
number of new devices are being reviewed. The
installation of standard  instrument packages on
board  commercial Ferries is likely to be an
effective method for _obtalmn? water quality and
physical oceanographic data from the NW " Shelf
Se4S.

The High Precision Gridded Bathymetr}/ Pro{e_ct
(See Annexe 22 will provide improved hathymetric
definition of the shelf seas, and hence increase
accuracy of models.

The NW Shelf region includes some of the largest
cities in Europe, the largest estuaries, and the, most
intensively ex?loned sea areas,  Optimum
management of these seas depends absolutely on an
adequate flow of data from momtor{/nvg and
Bredmtlve_ models in real time, The NW" Shelf
roject will progressively meet these requirements.



OCCAM global model plot of instantaneous sea level relative to the gSe0|d
The colour scale range isfrom +2m (yellow/brown) to -2 (blue/purple). Source:



EuroGOQOS Global Pilot Project
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North Sea SST
Mar,6 through Mar, 12 1996

Source: BSH Hamburg



Strategie sectors & generic support

The reéuonal seas, Atlantic, and Global Projects
planned’ by EuroGOOS depend upon a gerieric,
cross-cutting, background studies and analysis.
Some of these sectors have formal Workm% Groups
or Task Teams to carry out the work, others are
flagged as permanenf matters of concern to
EuroGOOS, with tasks allocated to individual
Members, or to the Secretariat, on an ad hoc basis.
The projects and sub-projects listed in Annexe 2
are_designed to fulfd the obéectwes identified
during 1995-96, looking up to 6-10 years ahead.

The main regional seas Projects appear under item
5 on the list"below. The other activities and sub-
projects support the Re([uonal_ Task Teams, or are
c_omPonents_ of other strategic sectors. Often a
single  project or sub-project supports several
strategic sectors.

In the following list each strategic sector is shown
with the status of the group working on it, and the
pri)Jtecattnutmbers shown in Annexe 2 which are
related to it

Strategic sectors of EuroGOOS and relation to Projects listed in Annexe 2

—

Economic studies PF(EGCISG 9
The science basis for

Case studies, tri;
Operational desqn of abserving srst_ems. EP
Numerical mode Imq, data assimilation. (7,

o

The two main subsidi\%y bodies of EuroGOOQS are
the Technology Plan Working Group gTPWG) and
the Science Advisory Working Group (SAWG).

The TPWG has the responsibility to review all
technological systems available for |mPIement|ng
operational ocean observing, to analyse the devices
which are under deveIoPment, and” identify those
sectors where further technological research is
needed to meet the requirements. Surveys and
workshops have been conducted, and reports are in
preparation. Recommendations include develop-
ment of a multi-sensor package for installation on
ships of opportunity, researchon chemical sensors
of longer duration” with low maintenance (6-12
months. maintenance-free), . solid state sensors,
integration of in situ, “airborne, and satellite
obsérving systems, novel roboti¢ instrument
platforms, standardised communications technol-
o%y, land-pased radar systems, and under-ice
observing_instruments. A" space technology plan
for EuroGOOS will be produced. ~Commercial
companies and SMEs will be involved in trials and
pilot projects.

1

|dentification of users, customers, and beneficiaries. (Projects 1, 3, 9, 21)

r EuroGOQS, (Working Group) (Projects 2, 7, 181

The technolo%y_ basis for EuroGQOS. (Workin rou%),
rials, and pilot projects. (Regional Seas Tas

0 ecit8s 57, 17, 18)

Product development for customers. (Pro*ects 16, 21).

Global dimension, GOOS, aid and capacity building, (Study Group

Links to other European agencies. (Responsibility of Officérs and Secrefariat).

(lEYOJeCtS 4, 16)
7Teams) (Projects 5, 11, 13, 14, 19).

consultant) (Projects 10. 15).

The SAWG has the resgon3|b|l|t to spemé/ the
scientific hasis for EuroGOOS. The SAWG has
identified a5 priority the need to explore the
absolute limits of predictability of ocean and shelf
seas. processes. — Deterministic and . climatic
Pred|ct|ons must be extended to the practical limits
0 meet operational objectives, hut the reasons for
limits must be understood. This project will permit
calculation of trade-offs in decisions regarding
investment in  more ohservations, or h|?her
accuracy, or more parameters, or bigger computers,
or better modelling software, 0r better data
assimilation programmes.

EuroGOOS has identified training of skilled
personnel as an objective. The development of
operational oceanography hoth commercially and
as @ public service creates a demand for marine
professionals who work in a high tech. scientific
environment, but who are not research scientists. It
is a new career. EuroGOOS will co-operate with
training institutions to promote apPrqpnate COUTSeS,
both within Europe, and as part of aid programmes
and capacity building.



ERS-1 and ERS-2 European satellites use a range of radar and radiometer
Instruments to measure proFernes ofthe ocean on a qlobal scale. The data
can be used in global models to provide a service to all countries



Capacity building in developing

countries

The Global Ocean Observing System (GOOS)
requires that observations hé obtained equallr
from all parts of the world ocean, and that all
states benefit equally from the services and
products generated by GOOS.

It is important that all coastal states are involved
in the ‘design and implementation  of GOOS.
Coastal states have certain jurisdictional rights
and obligations over the Exclusive Economic
Zones (EEZs).  Many de_v_elopln? countries lack,
however, a marine caﬁabmty to fulfil these rights
and obligations. ~_ Therefore, caPacn buil mg
activities form an intrinsic part of UNCLOS an
INCED. Euro_Pean states individually have
historic links with many developing cauntries
and collectively the EU pursues, & policy of
support for aid to developing countries.

EuroGOOS has established a Study Group for
Aid and Capacity Building. Two sessions of the
EuroGOOS Conference were dedicated to Aid
and Capacit Bundmrq, and links were established
with delegates from Indonesia, Kenya, Colombia,
Morocco, Brazil. Nigeria and China.

The EuroGOOS objectives of capacity building in
th(e) O(:Sontext of operational oceanography and
are:

» Co-operation and czy)acny building in relation
to North African and especially Mediterranean
developing states in order to advance a basin-
wide system in the Mediterranean.

 Aid and capacity building in support of
regions with which European countries have
historical links, such as southern Africa, Latin
America, Caribbean, and re%mns in the Indian
Ocean and Pacific, and South East Asia.e

* Collaboration with Eastern Europe and Russia,
especially in the Baltic, Arctic, and possibly in
the Black Sea.

Assistance in marine technology development,
design of local observing ~systems, data
processing, and the distribution of data products,
IS best achieved through a long-term association
or partnership between the countries or agencies
involved. Capacity building requires a range of
initiatives in estabhshmgl a marine science
capacity, new technology,  infrastructure
development, connections “With global data
systems, personnel training, student” exchanges,
and other professional contacts.

The main international funding mechanism for
implementation of the decisions of UNCED and
Agenda 2L is the Global Environment Facility a
oint program of the World Bank, UNEP and
NDP, This provides assistance to developing
countries.  In 1994 the GEF decided to
concentrate its actions in 4 main areas, of which
international waters is one.  EuroGOOS i
maintaining  contacts with the  appropriate
committees and advisory groups in GEF, o a
Prowde assistance in the esmin of projects, and
0 collaborate  with developing  Countries.
EuroGOOS will also establish contacts with
national donors and the European Union in order
to facilitate and initiate * capacity building
activities, especially in Africa,



Funding

%uroGOOS

ember aoencies have in many. cases
the responsibi B

S o 1
=

loa
Bro rammfs o? h% that Tev §|
Jreans gre are aIFo multi-latera
aoreemertts llpkmr%e operationa encres aI
Inisteria Ievee of roEean e remen
ueﬁ such as safety. Those ers
I co[rcentrat on researc srmr
SCienc Bans an objectives, Te wor
%arrre tdrrectlg/ncy GOOS as een un

E?srﬂpfgnxo'?t'r‘o% R tron

Conference fr

Addit |onally Members are  conducting a wrdg

fange . 0 roHects research progrant ?

oo rdrngl atlon marr Ime Services, [iste
Annexe "L "Some of these grorects have been t h

recipients of EC su f P o, manarriJ em aref

funded at natjonal Tevel, or by collaborafion 0

national agencies.

Erf];oGr(])togtangjegt érsv e?o i Annex 2 ar
,rearie ggbmrtteg R\/IKSTS hers arg
OSIPart of a Series of oncerte

Bern deve?og
Aﬁi' omposite Concerte Actrgns
more iro rrate or consideration s

Su Initiatives. n eare ocument
88%% IS SupMtfing EC estimates o(]

ﬁave

costs and timescales % r ecto #ro p 0
gro ects, togetner with Iscre tr
d mrsrt e descriptions  In te approprrate

proposal formats,

The present proposals listed In Annexe 2 ar those
eh) have p[)p Aeve? rp Artr]ngrr()alf
mperro upt eyarzooo alt ou
manY ecs will ead onto moe activItes
onger | ca 6. é)res nt aI actrvr 16S

anne rel%u 'ﬁ’ European tunding are either
Ea er? ar [kso s technol %gy elopment,
(e-0peratio aI researc

R e

% crgngg

EuroGO Swr have oeo er other
rpen mechanisms on mr ructure,

re |ona srgrpnort or the. rea1u|rements of European
Adencies t operatron objectives.

EuroGOOS will ?]eek collaboration with Eurog an
E Eganrsa} Ens Suc SA Eumetsat, C

rb Iglobal 36ale the p(artrc gatryn of EuroGOOS

ot rorecr_t)s ma
le for hon uro ean roe

- L o
G Support.

uroGOOS will se o obtarn fundrng sprort for

ecs |se e
co SU ta oorgaqrse he crgﬁ ora jon neegeger%
eac roe Projects rouped Into
composite Concerted "Actio it

consl ent d coherent € ort ocated,

wor rng within short timescales.



Annexe 1

Projects at present organised by EuroGOOS Members

The following
EuroGOOS hy _
to be recognised as associated with EuroGOOS,
and co_ntnbutmg to the objectives of EuroGOQS.
This list includes multi-national projects which
have been supported by EC funding, and national
level operational observing projects.

rojects have been notified to
embers who wish these activities

1 Mediterranean Forecasting System, submitted
to MAST-3 by the EuroGOOS Mediterranean
Task Team, co-ordinated by CNR, Italy.

2. POSEICOM. Pollutant sed surveillance system
by high precision electrical =~ conductivity
measurements,  Submitted to MAST-3, co-
ordinated by CNR, Italy. L

3. DIADEM.  Advanced Data Assimilation
Systems for Monitoring, Forecasting _ and

anagement of the European Coastal  Zone.
Submitted to MAST-3, co-ordinated by Nansen
Elnwronmental and Remote Sensing Centre,
orway.

4, AOS_GE. Arctic Ocean Srstem in the Global
Environment,  co-ordinated by  Nansen
Elnwronmental and Remote Sensing Centre,
orway.

5. POSEIDON. “Marine.  environmental
monitoring, forecastln(_i_ and information system
for Greek waters. National Centre for Marine
Eesearch and Hellenic Information System,

reece.

6. CAMS. Integrated, Interactive M_omtorln?
System for the’ Coastal Marine Environment.
EOS, JRC, FAO, ISMARE, NCMR, lrish
Marine Data Centre.

7. RIMD. . Reo Integrada de Mareografos.
(Integration and zero' level all Spanish tide

auge  network), Instituto ~ Espanol
ceanografia, Instituto. Geografico Nacional,
IKAuer,tos del Estado, Instituto Hidrografico de la
arina.

8 RAYO. Reo de Alerta y Observacion.
(Meteorological and wave mionitoring buoy
network), Puertos del Estado, Spain.

9. ENVALDAT. Customer ~ Valuation  of
Environmental Data. Irish Marine Data Centre,
with JRC, SOC. PML, GKSS, NIOZ.

10. COLORS.  Coastal Ocean Colour Remote
Sensing. Irish Marine Data Centre, with JRC,
SOC, PML, GKSS, NIOZ.

11 Survey of Capacitg in Ireland for Operational
QOceanographic Observations.  Irish Maring
Data Centre, Marine  Institute,
Resources Centre, Irelang. _

12. Oceanographic Monitoring of Danish Waters.
Royal Danish Administration of Navigation

and Hydrography, Denmark. _

13 Ship of Opportunity Programme (lines AX-3
and AX-11), BSH erman)(. _

14, North Sea and Baltic Network of automatic
oceanographic_stations (5 North Sea and 6
Baltic), BSH, Germany,

15. Contribution to Monltorlng Programmes  of
OSPAR and HELCOM. BSH. Gérmany, UK.
Netherlands. o _

16. Joint Federal/States Monitoring Programme in
German Coastal Waters. BSH and Agencies of
the German States. _

17, Hydrogra hic_Section across North Atlantic at
about 48°N._BSH, Germany. _
18 Weekly SST Charts in North Sea and Baltic,

daily ice charts; from NOAA Satellite data
recePnon. BSH, Germany.

19. Deutsches  Ozeanographisches Datenzentrum
German Oceanographic Data Centre). BSH,

ermany.

20. Water Igvel. Storm Surge, and lce forecasts for
German coast. BSH, Germany.

21, Operational modelling (waves, water level,
storm surge, currents, transport and spreading
of conservative substances). BSH, Germany.

22. Co-ordination of German contribution” to
GOOS. BSH, Germany,

23. Estudio  Series  Historicas  de  Datos
Oceanograficos: Proyecto Radiales. 6 Sections
across fhe Spanish continental shelf, monthly
surveys. Instituto Espanol Oceanografia.

24. ESTOC. Estacio Europea ™ de Series
Temporales Oceanicas de Canarias,  Instituto
Espanol  Oceanografia, Instituto  Canario de
Ciencias Marina, Institut fiir Meereskunde,
Universitat Kiel, _

2. BaKseIme coastal survey. Environment Agency,

Coastal

26. PROMISE, comparative modelling study, co-
ordinated by POL, NERC. UK. _
27. Note:  See' list_of operational oceano%ra hic
rt?ﬁeat observations published by IACMST,



28. lce service.  Finnish Institute of Marine
Research. o ,
29. Water level and wave service. Finnish Institute
of Marine Research. _ _
30. Algae blooms._ Finnish Institute of Marine
Research and FEC. o
31, OSIMS  (Operational Ice  Monitoring in
Europe). Finnish Institute of Marine Resgarch,
DNMI; NERSC. _

32. IMSI. Finnish Institute of Marine Research,
HUT, DNMI, NERSC, TUD, IFREMER.

33. Ice model. Finnish Institute of Marine
Research. _ _

34, EI\(JI%C Finnish Institute of Marine Research,

3. Wave studies. Finnish Institute of Marine

Research. o _ _
36. Water level studies. Finnish Institute of Marine
Research, _ o
37. Hydrodynamical-Ecological Models.  Finnish
Institute of Marine Research.
38. SEANET. All countries around the North West
Shelf (leading: The Netherlands)

Annexe 2

39. SUSD. Storm  Surge  Warning  System
(including_ data assimilation and rémote
sensing). RIKZ and KNMI,

40. REMSSBOT.  Pilot _for open systems
communication, Telematics i the
Environment Programme.  The Netherlands
gRquwaterstaat, elgium, Greece, Italy,

41, OPTIMOM.  Optimalisation of Monitoring.
MAST proposal. RIKZ and other ?artlupant_s.

42. SILTMAN. Siltation manarqemen. Prediction
of siltation near river outflow. RIKZ, North
Sea Directorate, Delft Hydraulics, _

43. MET-programmes (EU" and COST projects).
Physical Sca-air interaction, for the benefit of
climate and operational maritime forecasts.

44. EGOS.  European Group on Ocean Stations.
EU countries. _

45, Satellite data programmes.  Together with
Eumestat, ~ SAFs "(Science and Apghcatlon
Facilities) (for example Ocean and Ice SAF).

Projects planned for the immediate future

The foIIowing_projlects are those planned_ by
EurgGOOS dur_ln% 996-97, and either submitted
for fun_dm?, or in the stage of proposal drafting for

future implementation.

1 EuroGOOS Publications series.

2. Standard high precision gridded hathymetry of
the ~European  continental  shelf “and
Mediterranean. _

3. Industrial liaison programme with SMEs.

4, Automatic real time instrument suite for
installation on ferries to measure water

roperties. _ o
orth West Shelf observing station inventory.
Economic impact of ~a Mediterrariean

Forecasting System. o
Analysis of the limits of predictability from
ocean numerical models.

Long _term policy analysis for European
operational oceanography.

Standardised economic  methodology  for
%uannfymg maritime industries and services in
urope.

10. Support for ong third of the cost of a contractor
to prepare the Plan for GOOS,

11. Mediterranean Forecasting System.

13 EuroGOQS Arctic Pilot Project.

14. EuroGOOS Baltic Pilot Project, _

15 Aid and capacity building for developing
countries. . ,
16. _Oceanog_raphlc Technology Working Group
information data base. . ,
17. North  West Shelf validation of numerical
forecasting models. _

18 Scientific™  Advisory.  Working
simulation and sensitivity experiment.

19, EuroGOOS Atlantic B[OJEC'[. _ ,

20. EuroGOOS Global Pilot Project: the Atlantic
component of GOOS.

21, EuroGQOS data requirements survey, data
processing and analysis.

Group,



Annexe 3

Contacts

EuroGOOS Chairman
Professor J D Woods, CBE
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Fax: +171594 7403

E-mail: J.Woods@ic.ac.uk

EuroGOOS Director

Dr Nicholas C Flemming
Southampton Oceanography Centre
Tel:  +1703 596242

Fax.  +1703 596399

E-mail: n.flemming@soc.soton.ac.uk

Belgium

Eric Delhez _
Geo%irohynamms & Environment Research
GH

el  +324366335
Fax: . +3243 66 23 55
E-mail: E.Delhez@ulg.ac.be

DrGPichot

Management Unit of the North Sea and Scheldt
Estuary Mathematical Models (MUMM)

Tel: " 43227732111

Fax: +3227106972

E-mail: mummgp@camme.ac.be

Denmark

DrErk Buch o
Royal Danish Administration of Navigation and
Hydrografhy

Tel: "+453268 9500

Fax: +45315743 41

E-mail: farvebu@unidhp.uni-c.dk

Einland _

Dr Pentti Malkki _

Finnish Institute of Marine Research
Tel:  +358 9613941

Fax:  +358 9613 94494

E-mail: malkki@fimr fi

France

Prof Michel Glass
IFREMER

Tel:  +331 4648 2222

Fax:  +3314648 2224
E-mail: michel.glass@ifremer.fr

Dominique Marbouty

Meteo France

Tel:  +331455671 71

Fax: . +3314556 70 05

E-mail : dominique.marbouty @meteo.fr

Germany
Prof Dieter Kohnke _
Béjgﬂesamt flir Seeschiffahrt und Hydrographie

(feI: ) +49 40 3190 3400
Fax:  +49 40 3190 5000
E-mail: Dieter.Kohnke@M4.Hamburg.BSH.d400.de

Greece

Dr G Triantafyllou

Institution of Marine Biology of Crete (IMBC)
Tel:  +3081242022

Fax:  +3081 241882

E-mail: gt@imbc.gr

Dr C Tziavos _

National Centre for Marine Research
Tel:  +30 19820212

Fax.  +30 19833095 _

E-mail: ctziavos@edp.ncmr.ariadne-t.gr

Ireland

Bronwyn Cahill

Maring’ Institute

Tel: 353 14757100

Fax: . 353 14757104 o
E-mail: bronwyn.cahill@marine.ie
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Dr Vincenzo Ferrara

ENEA - Environment Department

Tel:  +39 6 30483608

Fax: 139 6 30486695 _ _
E-mail: ferrara@infos L.casaccia.enea.it

Dr Silvana Vallerga
CNR

Tel:  +39 335 30 3130,+39 10 6475 810
+39 783 22027, 22032

Fax; . +39 106475 800; 39 783 22002

E-mail: Vallerga@Server.Area.Ge.cnr.it

Netherlands

Dr Leendert J Dro‘ppert _
National Institute for Coastal and Marine
Management/RIKZ

Tel: ~+3170 3114551

Fax.  +31703114321

E-mail: droppert@rikz.rws.minvenw.nl

Dr Jan H Stel _ _
Director, Netherlands Geosciences Foundation
Tel:  +31 70 344 07 80

Fax; +3170 3832173

E-mail: goa@nwao.nl

Norwa

Arne Grammeltvedt _ _
DNMI Norwegmn Meteorological Institute
Tel:  +47 2296 30 00

Fax:  +4722 963050 _

E-mail: lillian.svendsen@dnmi.no

Prof Ola_ M Johannessen _

Nansen Environmental and Remote Sensing Center
Tel:  +47 5529 72 88

Fax:  +47 5520 0050

E-mail: ola.johannessen@nrsc.no

Mr Roald Saetre

Institute of Marine Research
Tel:  +47 55 23 8500

Fax; +47 5523 85 84
E-mail: Roald.Saetre@imr.no

Poland

Mr Wlodzimierz Krzyminski

Institute of Meteoroldgy and Water Management
Maritime Branch

Tel:  +48582052 21

Fax.  +48582071 01 | _

E-mail: krzymins@stratus.imgw.gdynia.pl

Dr Jan Piechura

Institute of Oceanology

Polish Academy of Sciences

Tel:  +48 58517281

Fax: +48 58512130

E-mail: piechura@ocean.iopan.gda.pl

Spain
r Gregorio Parrilla _
Instituto Espanol de Oceanografia (CICYT)
Tel:  +34'1347 3608
Fax:  +34 1413 5597 _
E-mail: gregorio.parrilla@md.ieo.es

SrARuiz de Elvira _

Puertos del Estado, Clima Marftimo

Tel  +341 524 5568 (dlirect), +341 524 5500
Fax: 341524 5506

341 524 5502

E-mail: ant@puertos.es

Sweden

Hans Dahlin _ _ _
Swedish Meteorologmal and Hydrological Institute
Tel:  +46 1115 8305

Fax. +46 11 158350

E-mail: hdahlin@smhi.se

UK

Dr Howard Cattle
Meteorological Office

Tel:  difect:+44 1344 856209
s’hoard: +44 1344 420242
Fax:  +44 1344 854898
E-mail: hcattle@meto.govt.uk

Mr David Palmer

Environment A%enq;

Tel:  +44 1278 457333 Ext. 4237
Fax:  +44 1225 469939

E-mail: 100750.1466@compuserve.com

Prof J G Shepherd

Southampton Oceanography Centre

Tel:  +1703-59510

Fax: . +1703-595107

E-mail: j.g.shepherd@southampton.ac.uk
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ACSYS
AMAP
AOSGE
BSH
CEOS
CICYT
CLIVAR
CNES
CNR
DART-MFS
DNMI
EC
ECMWF
EEA
EEZ
EGOS
ENEA
ESA

ESF

EU
Eumetsat
EUROMAR
FAO
GEF
GOO0S
HELCOM
HIROMB
|ABP
ICES
ICSU
10C

JRC

m3a
MAST
MEDFOR
MFS
MUMM
NCMR
NEAR-GOOS
NERC
NERSC
NOAA
OECD
OSPARCOM
PML
POL
POSEICOM
POSEIDON
RIKZ
SAWG
SME
SMHI
SOC

SST
TPWG
UNCED
UNCLOS
UNDP
UNEP
WMO
WOCE

Acronyms

Arctic Climate System Study

Arctic Monitoring and Assessment Programme

Arctic Ocean System in the Global Environment (Norway)
Bundesamt fir Seeschiffahrt und Hydrographie
Committee on Earth Observation Satellies

Comision Interministerial de Ciencia y Technologie

Climate Variabilité/ and Predictability (of WCRP)

Conseil National d’Etudes Spatiales (Fr)

Consiglio Nazionale Delle Ricerche, Italy _
Data acquisition in Real Time for the Mediterranean Forecasting System
Norwegian Meteorological Institute

European Commission

European Centre for Medium Term Weather Forecasting
European Environmental Agency

Exclusive Economic Zone

European Group for Ocean Stations

Ente per le Nuove tecnologie, I'Energia e I'Ambiente, Rome, Italy
EmomanSmmeA$nq1_
European Science Foundation

European Union

European Meteorological Satellite organisation

European Marine Research Programme within EUREKA

Food and Agriculture Or%anlzanon (UN)

Global Environment Facility

Global Ocean Observing System

Helsinki Commission

High Resolution Operational Model of the Baltic Sea

International Arctic Buoy Programme

International Council for the Exploration of the Seas

International Council of Scientific Unions

Intergovernmental Oceanographic Commission (Unesco)

Joint Research Centre

Mediterranean Moored Multisensor Array

Marine Science and Technology (DG-XII EC)

Nowcast/Forecast System for the coastal environment in the Mediterranean
Mediterranean Forecasting System

Department of Environment. Belgium

National Centre for Marine Research (Greece)

North-East Asian Region GOOS

Natural Environment Research Council

Nansen Environmental and Remote Sensing Centre

National Oceano%raphic and Atmospheric Administration (USA)
O?WBanmrcmmmmawmenmdDwdwmmt

Oslo and Paris Commission

Plymouth Marine Laboratory (UK)

Proudman Oceanographic Laboratory (UK)

Pollutant sea surveillance system by high precision conductivitK measurements
Marine environmental monitoring, forecasting system for Greek waters
Directoraat-Generaal Rijkswaterstaat, The Netherlands
Science Advisory Working Group

Small and medium-sized enterprises _
Swedish Meteorological and Hydrological Institute
Southampton Oceanography Centre

Sea Surface Temperature

Technology Plan Working Gro%)

United Nations Conference on Environment and Development
United Nations Convention on the Law of the Sea
United Nations Development Programme

United Nations Environment Programme

World Meteorological Organisation

World Ocean Circulation Experiment
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