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EuroGOOQS, the European Assocratron for the
Globa Ocean Observran9 ISt was
foun ed in December 1994, The Strate
EuroGOOS was written during 1995-96 tos et
most important advances whrch We need In order
to create an efficient system of operatronal 0cean
monitoring and forecasting for Europe. We have
tried tq identify the ke
potential customers, the benefits which can be
?enerated from improved marine forecasts, the
echnology which is needed, the science base for
modelling coastal seas and ocean basins, and the
range of products, which must be delivered. We
have als rdentrfred S0 far as possiple, the
strengths, of the European agencies and
organisations with the necessary skills and
experience. We conclude that Europé is ina strong
position to proceed with GOOS.

We have examined_ many aspects of operational

oceanogzraphy and its potential. A wide range of

assumptions ‘have been checked and examingd to
ensure that we are justified In our policy and
strategy.. These background data in_engindering,
economics, computer madelling, informatjon
processrn and other specralrtres are summarised
In the St ate% Document. If this were not done
even t e mo$ professrona reader would be faced
with hundreds of references which had to he
checked and read before the ar uments in support
of EuroGOOS could be accepfed. Ingvitably t
Strategy Document is therefore long. TheO rcers
of EuroGOOS decided to publis a ocument
which can stand on its own and provide a
complete outline of the many factors in operational
oceanography.

This Strategy Document does not include elements
of an_Implémentation Plan, or a Business Plan. It
dlescribes the work done so far by EuroGOOS and
Its component. 8roups and identities the next steps
for action. It identifies a number of objectives and

methods which suffice to cover the whole field of

developrng operational oceanography, and which
can e marntarned steadrl and consistently for at
least 5- %/ears This gives EuroG
pur pose and dlirection. It tells other organisations
he d rrectn“r In which we hope to o, and suggests
areas of collaboration.

A more detarled EuroGOQS Plan will be produced

n 1997. The Plan will take as a starting position
the conclusions reached in this Strategr( and the
comments we receive on it. The Plan wiill establish
the technical and business steps needed for
Implementation.

cts ahout the range of

00S a Sense of

EuroGOOS and its Members are makrn? practical
decisions, changes in activities, adap mg their
marine data gatiiering and modelling procgdures,
and, generating new products, on & continuous
basis. The embers do not stand still while
EuroGOOS analyses th e uture re uirements,
Practrcal develop ents by the Members working
toget er during the last ear have included steady
InCrease ofoperatronal coll aboratron by a oencres in
the Baltic, initiation of the first plans for
operational forecasting experiments in the

editerranean, the start of engrneenng studres 0
instal| automatic instrument packages on a ar e
number of European fernes and the start of’a
dialogue with commercral companies interested in
Per tional oceanography on the European and
global scales.

This report provides information on EuroGOOS
itself, and background information on operational
0ceanog raphr( and its benefits for Europe It is not
et possible To make a r¥ Promises a out precrse
ec nology or rnstrume ts whrch will be needed
the exact size of the market, or the exact
specification. of instruments.. Nevertheless, startrn
from the points made in this Strate(% comb |n|ngf
them with the results of the EuroG urve
Marine Technology to be published during [
and adding in 1997 the EuroGOOS Plan, 1t wall be
possible for commercial comPanres to obtain a
%Ieeeaéegssessment of the types of product which are

In this document we are also setfing out our
objectives and raison (’gtre as information to
European A?encres and Organisations. We are
conscious of the wide range of existing multi-
national orqanrsatrons at both the Europeéan level,
and regional level. FuroGOOS must take its place
amongst them without wasteful duplication or
overlap, and provide a valuable service which other
organisations can respect and Use.

The Global Ocean Observrng System is a truly

8Ioba| enterprise, and we seek 10 advance the cause
fO OuSropean success by contributing strongly to

Professor J D Woods (Chairman EuroGOOS)
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Summary

DEFINITIONS

The Global Ocean Observing System (GOOS) is an
international prork;ramme preparing the permanent
global framework of observations, modelling and
nalysis of ocean variables needed to support
operational ocean services wherever they are
undertaken around the world. GOOS Is proroted
fol owrn% UN A%encres The

Inte overnmental ceano%rap Ic Commission,
orld Meteorological rganrzatron and_the
Unrted Nations Envifonment™P ro?ramme The
Joint Scientific and Technical Committee
responsible for desi nrnd GOOS 1s sponsored btf
those. UN_Agencies and the International Counci
ofScrentrfrc nions (ICSU). GOOS was launched
att e econd WorI Climate Conference In 1990,
grovr e the ocean component of the Global
Clrmat Ohserving System.

EuroGOOS Is the European component of GOQS,
and consrsts of an Assocratron of national Agencies
wor In toget er to oster European partrcrnatron
in GOOS, an the development. of operational
0ceanogra y for the benefit of Europe.
EuroGOOS 4t present has 22 Members in 14
European countries.

THE BENEFIT TO EUROPE

QOperational oceanolgranhy [%resents Europe with
the ogtportunrt to profit fro prevrous Investment
In maring science, and to develop a new busingss
which will directly employ some 5000 people, with
a turnover of thé order 0f 500 Milljon ECU per
year. This business will support and improve the
performance of existing maritime industries and
servrces whrch have an“annual GNP value in the
EU of 110-190bn ECU/y. The additional
economic benefit created r%rm rovements n
efficiency, better decision-mak| d petter
ma agement of the environment is expected to be
|nt eTange 210 5 nECU Der year.

Forecasts of the state of coastal seas and oceans for
days to decades into the future will add several
ercent to the revenue of all maritime industries.
hey will produce benefits of the same order of
magnitude in improved seasonal and inter-annual
climate forecasts Which will create a statistical basis
for improved management of agriculture, water-
supplies, and power generation.

K1

Ottsc<

Europe should be able to capture at Jeast one third
of t eg obal business in_operational manne
obsery tron and forecasting outside Europe.
Operatrona oceanoPraphy generates a demand for
new technol d survey skills, and computing
Services, whic can be exported globally

THE PENALTY FROM TAKING

NO ACTION

Fajlure to exploit the previous investment, and
failure to invest further by developing the skills. of
overnment agencies ang commercial companies

roughout Europe will lead to less efficient
mantrme mdustnes increased losses from poor
environmenta management and marine pollution
ncreased public hedlth risk, and penetration of
European markets b¥ non-Eurgpean orPanrsatrons
otferrng services to Europe, On the global scale
Europgan service com anres would Tail to rqarn
tt}eér Islhare of a global market measured in billions
of dollars

Inadequate marine environmental prediction
systems will result in lack of investment in projects
which appear environmentally sensitive, but which
could be acceptable and beneficial.

European politiciang negotratrng on issues such as
global warming, climate change, and pollution,
would have to Tely increasingly’on non-European
coupled %Iobal 0Cean and atmosphere models and
predictions provided by non-European agencies.

THE EUROPEAN ADVANTAGE

Europe has particularly strong assets in its
advanced numerical modelling; strong space
agencies, advanced maritime mdustnes strong
environmental_ management policies, an
Eccumulated skills from “decades of |nvestm nt in
asic and Strategic marine science. Europe has a
stron? network "of marine laboratories,  fleet of
research and survey vessels, strong meteorological
services, and a range of companies With worlo-Wide
skills n coastal and offshore services,

Efficient oPeratronaI 0ceano raghz demands an
economrca designed arra % rvrn1g systems,
buoys, sateflites, Ships, gathering data from each



sea area according to a scientifically_designed
sam Irng scheme. Experience of European
collaboration in space and weather forecastrnﬁ
shows that we can work together at a
eograghrcal scales.  This collaboration requrres
lanned installation of observrng systems rag
exchange and transmission of data, pre eraol
within“a few_hours, comPutatron of the best
description of the state of the sea or ocean, and
rapid dissemination of data and forecasts to users.

The European Prrncrples of Competitiveness

Cohesion, Subsidiarity, Human Capital | and

European Identrt grovrde an exceIIet olitical

framework for coflaboration within EuroGOOS to

gecrr\r/rectég the goals of successful operational ocean
|

EuroGOOS AND ITS

CUSTOMERS

We have identified numerous sectors of the
growrn business of operational oceano a(ﬁa
nd Mémbers have compiled lists of hun [ sof
potential customers in each country. Many of the
data and forecasts obtained by EuroPean and
Government agﬂencres will be processed urther by
commercial companies in the value-added industry,
and transmitted through a chain of intermediaries
to customer Rroups requiring very different
products.  The final benefitS accrue within
Individual industries and activities such as;

Offshare oil and gas
Fisheries _
Mineral extraction
Defence

Pollution management
Climate prediction
Port operations
Coastal protection
Ship-routeing
Aquaculture

ol
PubIrc heaIth

GUIDING PRINCIPLES

We identify quiding prrnchIes for the deveIopment
of operational oceanogra Iy The servrces errved
1o Eeratrona oceanography must be targeted
towards Identified user groups.
continying dialogue wrth potentral users of
operatjonal marine data and forecasts. All
operations, data gathering, modeIIrno and
forecasting should be done with optimym
pIannrng of installations and services so_that
coastal States and agencies share responsibilities
wrthout duplication.” New technoIoHy of sensors,
sate lites, and computer modeffing can be
npro lemented 5o as o produce a new range of cost-
cient servrces The full benefrts of operatronal
0ceanog rag are only obtained when
observations and modelling re |nte rated at_ scales
from global, to regional, £0_local. It is possible to
develop and Improve existing systems in parallel
with the consistent introduction of new technology
and new science so that we converge towards an
optimal system in 5 Oyears time. uro e should
systematicall transfer tech nologey ang ca acrty
burldrnlg to devel ogrn 0 .countries, “gspecial ;{ rn the
southern hemisphere.” in order fo ensure hat all
Member States of the UN' System are_able to
Partrcrpate In GOOS and penefit from it. New
rarnrng sustems are needed in Euro e to provide
expert Staff in operational oceanography

Eur e has %Iobal interests in the development of
d Should coIIaborate technrcallx\wrth the

ma or gartrcrpants Including Amenca ustralia,
hina, Japan and Rusia. The European sea

areas of especral interest are the marginal and seml-
enclosed seas, Baltic, North West Eyropean shelf
seas, the Mediterranean, and the adjacent Arctic
Ocean. Europe has a special, requirement to
understand and predict the AtIantrc both for [0asons
of short term "economics, and for long term
prediction of climate variability and climate change.

There mustbe a



COMPONENTS OF THE

STRATEGY

We have identified ten linked strategic sectors of
action, and have started work in allten.
The sectors are:

1. Identification of customers, users, and
beneficiary groups

2. Economics of EuroGOOS and the

estimation of the costs ?]nd benefits of
operational oceanography.

3. The Scientific Basis of EuroGOOS.
4. The Technology needed for EuroGOOS.
5. Development, Trials, and Case Studies

Design and optimisation of the civil
operational marine observing system

7. Numerical modelling, data assimilation
and forecasting.

8. Products, services, value added, and
services to the end user.

9. The (ilobal dimension and interface with
the global organisation of GOOS.

10. Links to other European scale
organisations and programmes,

These strategic sectors provide areas of activity
where the pdrsuit of consistent objectives can be
maintained, with steadfast purpose.” It is unllkeI_Y
that any of these components of the strategy will
ever he dropped.

In this report, each sector of activity is_analgse_d in
terms of actions required and the abjectives defined
on three timescales: élg 1996-98, (2) "1998-2002, and

(3) 2002 to 2006 and beyond.

RESOURCES AND ASSETS

Europe (Joossesses a world-class ran%e of facilities
for the development of operatignal ceanogra h¥.
These include numerical magelling groups, Satellite
design and Jaunch capabilities,” research ships
experience of working Io_ballg In both operational
services and_global marine Science experiments
existing regional and local marine operational
forecas m? Services, engineering of marine robotic
instruments and autondmous Underwater vehicles,

a well-informed and techmcaIIY experienced user
community ready to benefit from improved
environmental datd and forecasts, a strong marine
science programme with integration across Europe
between manX laboratories, a stro_rzjg high
technology manufacturing base and a widg range
of maring service companies. Europe henefits from
anumber of European trans-national a%enues and
programmes which have an interest in maritime
development and marine science and technology.
These Include:

EU/EC
S

ESA

Council of Europe
Eumetsat
ESF/EMaPS
Eureka/EUROMAR

EEA
OSPARCOM
MIF

Leading international organisatio_ns with a
maj,ontY %f European members and interests in
marine technology Include:

G/
OECD
NATO
ICES

METHO[ﬁS ANI(Ij) ACTIVITIEfS
EuroGQOS has started a programme of activities
W%ICh mc?udes éemgn sPud_?es ang surveys of
customers and datd requirements, trials of
technology and systems, test case studies of the
design for"gperational services in a variety of sea
areds, workshops, publications and commun-
cations with industry, demonstration projects
collaboration with other Euyopean Agencies and
Programmes, organisation of & major Conference,
commumcau?_ns with GO(%S Enrogrammes_ In fhe

SA, Australia, and North East”Asia, scientific
analysis of the possible_ improvements t?_ marine
numerical models, estimation of the limits to
predlctabllltg/ in shelf seas, optimal de_mgn of an
observationdl sampling strategy, and 1déntifying
gaps In technology.



NEXT STEPS

We will hold a major international conference in
the, Hague In October 199. During. 1996 the
vanous workm? gDrouCPs and stud|es carried out by
EuroGO awn together to create the
Inputs for the EuroGOQS Plan, which will contain
elements of more detailed analysis of costs and
future sources of funding.  Operational
oceano%ra hy will need to” be funded by a
compindtion of commermal sales of products and
services, the provision of services and forecasts to
government ag\enmes with statutory responsi-
ilities, nationdl support in the public good, and
European or international funding to provide
European and global services.

n the immediate future. while preparing the
EuroGOOS Plan, effort wall be devoted to:

*  Foster partnerships, projects, and joint
ventures between Members of EuroGOOS.

*  Develop relations with existing and potential
users and partners

»  Foster European industries providing the
tools needed for operational oceanographic
Services.

*  Develop relations with European Institutions.

*  Develop relations between EurgGOOS and
International GOQS, other reqmnal bodies in
GOOS, and other international organisations:

*  Organise European summer schools and
serminars.

»  Strengthen the EuroGOQS Association.
*  Identify sources of funding for EuroGOQS,

EuroGOQS, will make a speC|aI effort to, identify
technical, instrument, and system requirements
wh|ch could be provided hy European companies.
Manufacturers and service companies will be
provided with information on the technology
requirements, and encouyaged to participate in
trials and prototype tests of systems,

At the global level EuroGOOS has strong workm?
relations with both the Intergovernmenta
Committee for GOOS 0S)"and the Joint
%%eong§|c and Technical Commitiee for GOOS (V-

CONCLUSION

Operatigna] oceanography provides an
opgortumt for mvestment and development which
P 1565 t0 produce a significant eco om|c return
0 Europe, and Rrow e extensive benefits in
management of the environment, dprotect|on 0f
public’health and safety, and assist | predlcnon 0
climate change.  The scale of the new husiness o
erat|onal anne forecastmg 15 0f the order q
million ECU/yr, and 5000 new jobs. EuroPe 1S
|n an excellent position to estabhsha lobal role in
operational oceanograph and fas a sound
foundatign in existin 50|ent|f Ic and technologica
assets. Ifwe do not decide to invest in operat|ona
oceanography, European organisations will suffer
diseconomigs, and will ave 0 buy the services and
forecasts from outsige Europe. All aspects of
European marine envnonment (90 icy will become
more effective with_ EuroGOO T ese are
POV(XJ’%%J% reasons for Europe to play a major role
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BOX 1 DEFINITION OF OPERATIONAL OCEANOGRAPHY

Operational oceanography is the activity of routinely making, disseminating, and interpreting
measurements of the Seas and oceans and atmosphere o as to:

. provide continuous forecasts of the future condition of the sea for
as far ahead as possible

. provide the mostusefully accurate description of the present state
ofthe seaincluding living resources

. assemble climatic long term data set which will provide data for
description of past states, and time series showing trends and changes.

QOperational oceanqgra Ey proceeds usually, but not alwazls, bg the rapid transmission of observatignal
data to_computeriSed data assembly centres, where the data are processed through numerical
forecasting models. The outputs from the models are used to generate secondary data products which
have special applications, often at local or regional level, The final data products'and forecasts must be
distributed rapidly to industrial users, governiment agencies, and regulatory authorities.

Operational oceanoqraphy already exists at local levels, and for a limited number of factors, Forecasts
regularly provided at present include: wind velocity and direction over the sea; wave hel(t;ht, direction
and spéctrum; surface currents, tides, storms surges, floatm% sea ice, and sea surface temperature.
There are ?reat advantages in making operational oceanograpny global so that all parts of the system
can be analysed and forecast simultaneously with greater accuracy and further into the future.

There are many more products of value to industry and government age_nmes which_can be made
available soon,” or for which the forecast periods and accuracies can bé increased. These inclyde
indicators of marine pollution and contamination, movement of ail slicks, gredlcnon of water (#ua_hty,
concentrations of nutrients, primary productivity, sub-surface currents, temperature and salinity profiles,
sediment transport, and erosion,

Scientific and technological research which has already been funded in Eurgpe leads logically to %reatly
!mJorov_ed forecasts through operational oceanography, and substantial benefits toa vast range of
inqustries, services, and requlatory authorities.

Ultimately, new systems based on new techno_logr?/ and new understandmg of the sea wil| permit lon
range forecasts which will be of great benefit i managing the seas andl oceans, and in predlctlng
changes and variahility of climate.



Chapter 1

Introduction

WHAT IS EuroGOOS? _

EuroGOOS is an informal association, founged in
1994, whose member agencies seek to foster
European co-operation and participation In the
Global Ocean Observing Sfystem (G,O_OS%.
EuroGOOS 15 established with full recognition 0f
the importance of existing systems in research ang
operational oceanogra%hy In Europe at national
and European scales. Operational Oceanography
15 defined in Box 1

The Members of EuroGOOS are listed in Box 2,
and the full addresses of Member Aqenmes,and ke
personnel are shown in Annexe T the internd
orgamsanon_ of EurgGOOQS, and the Terms of
Reterence of ifs subsidiary components are listed In
Annexe 2. The Memorandu of_Understandm%
which established EuroGOOS s attached a

Annexe 4.

Members of EuroGOOS co-operate {0 establish a
concerted European approach to the following:

*  |dentifying European Frlormes for operational
aceanggraphy, promoting the development of
the scientific, technolo?y and computer
systems for operational oceanograrPh ,and its
|mcplementa_t|on, assessmg the econoric and
social benefits from operational oceanography

J Contributin? to international plannin? and
|mPIementa lon of GOOS and promoing it at
national, European and global Tevel

EuroGOOS ACTIVITIES
The goals of EuroGOOS are;

1. Toadvance European Operational
Oceanography.

2. To foster European contributions to
GOOS,

3. To promote development of
technology needed for GOOS.

4, To promote operational
oceanography in developing
countries.

\WUQQ

EuroGOOS activities are designed fo collahorate
with and maximise the benéfits from existin
activities in operational oceanagraphy, promotin
the integration of these activities within_the
framework of GOOS, Members of EuroGOOS
cotl_la_?orate and support the following groups of
activities:

ADVANCING EUROPEAN
OPERATIONAL

OCEANOGRAPHY IN GOOS

) Promoting development of regional
Europeanand local operational
0Cea ographé/ taking into account the
Modules of GOOS for the Coastal Zone,
Health of the Ocean, Living Marine
Resources, Climate, and OCean Services,

i) Promoting development of common
European oPeranonaI data Procedures ang
ServiCes, inc udm? data quality control and
data management for operational
oceanography.

ili)  Promoting research and pre-oPerationaI_
research which will solve problems relating to
operational oceanography.

V) Promotln? development of common
Infrastructure and to gromqte major systems
or capital installations required to support
European operational oceanography.

V) Promoting pilot studies in GOOS operations,
local, regional, or global.

vi)  Promoting development of comman
European operational oceanoPraE)mc Services
and products of maximum value to European
Governments and Agencies, furtherance of
EuroRean Industries and service companies,
and the protection of the environment and

health in the European coastal and shelf seas.



BOX 2 MEMBERS AND ASSOCIATE MEMBERS OF EuroGOOS

Bundesamt fur Seeschiffahrt und Hydrographie (BSH), Germany
Comision Interministerial de Cienciay Technologie (CICYT), Spain
Consiglio Nazionale Delle Ricerche (CNR), Italy

Ente per le Nuove tecnologie, I’Energia e I’Ambiente (ENEA), Italy
Environment Agency (EA) (formerly National Rivers Authority), UK
Finnish Institute of Marine Research, Finland

GeoHydrodynamics and Environment Research (GHER), Belgium
IFREMER, France

Institute of Marine Research, Bergen, Norway

Institute of Oceanology, Polish Academy of Sciences, Poland
Institution of Marine Biology of Crete, Greece

Marine Institute, Ireland

Meteorological Office, UK

MUMM, Department of Environment, Belgium

Nansen Environmental and Remote Sensing Center, Norway
National Centre for Marine Research of Greece

National Institute for Coastal and Marine Management (RIKZ),
Rijkswaterstaat, Netherlands

Natural Environment Research Council (NERC), UK

Netherlands Geosciences Foundation (GOA), Netherlands

Puertos del Estado, Clima M aritimo, Spain

Royal Danish Administration of Navigation and Hydrography, Denmark
Swedish Meteorological and Hydrological Institute (SMHI), Sweden



POLICY IN PROMOTING GOOS

vii) To develog policies for the furtherance of
GOOS and co-ordinating the best European
participation in GOOS, |dent|f%|n9 Wwhere
greatest value Is added by collaboration.

viil) To promote collaboration between existing
European multi-national agencies, .. .
Rrogrammes, organisations, and initiatives

aving expertise In oceanography,
operafional systems, and rémote’sensing of
the ocean.

IX)  To provide, as appropriate, expertise, WG,
) congultants, etc.,p Po JPGOOS aﬁd 1-GOOS.

X)  To promote studies and evaluation of the
economic and social benefits produced hy
operational oceanography.

xi) - To co-operate as appropriate with
orgamsatlons concerned with climate change,
global environmental research, and the
::rﬁ naé:és of climate variability and climate

xii)  To publish findings of meetings, workshops
studies, and other documents commissioned
bg/ the EurgGOOS members, g_omt
répresentation at and submission of
documents to international meetings related
t0 GOOS, and collective representation of
GOOS to European and national Agencies,
when requested by members,

xiii) To co-ordinate GOOS data acquisition with
existing European and national data
athering under Agreements and
onventions relating to pollution
monitoring, marine meteorology,
navigatior and safety at sea.

PROMOTION OF
INSTRUMENTATION AND
TECHNOLOGY

xiv) Tq promote the development of low cost
efficient operational instrumentation,
observing systems, and data acquisition
systems,

x) To s_ugép_ort oPeratwnaI oceanography and
services in collaboration with piiblic and
private sector orgamsatjons and Pro [ammes
In Europe concefned with ocean tecfinology.

xvi) To promote collaboration with space
agencies and remote sensing scientists and
engineers so as to ensure optimum
infegration of both in situ _
and remote sensed data In operational
oceanography.

AID AND CAPACITY BUILDING

Xvii) To promote aid, technology transfer, and |
collaboration with developiing countries within
the framework of GOOS.

xviii) To promote collaboration between European
institutes and agencies in providing aid and
assistance to developing countries for
operational oceanography, and the necessary
capacity building.

WHY DOES EUROPE NEED

EuroGOOS?

Between 3 and 5% of input to the European (EUJ
GNP s generated directly by marine base
industries and services. . The"valle added directly
by th?se ctivities is in the ran(rle 110-190bn
ECU/yr ($140-230bn/yr).  The fndustries and
services are subject fo"uncertainty, loss of
efﬁuency, and diréct costs and damagé caused b
the unpredictable forces of the marine environmerit
such as storms, sea level surges, waves, erqsion,
transport and resuspension of pollytants, shifts in
fish stock migration, and toxic algal blooms, The
temperature“and salinity of the north Atlantic
determine the weather and climate of Europe,
Russia, and the Mediterranean. Europe has a
great need to understand, monitor and predict the
State of its coastal seas, the Mediterranean, and the
adjacent oceans, Atlantic and Arctic.

Europe possess the wealth, institutions, and
exge tise to benefit strongly from operational
0Ceano raphy_ on a Europedn; Mediterranean, and
North Atlantic and Arctic scale. (See Chapter 5
fcd)r at fuIIeerh|scu33|qn t'?ft'the |nst|,ttuélonal
advantages). The same Institytions permit Eur

to art?mﬁate In and benefit fror% the GYO%%?
Ocean Observing System (GOOS). It is important
to_ Europe to” make sure that the global
Infrastructure of GOOS Is demgned 50" as 10
%u%ggtee the data products needed to benefit

urope.



TABLE 1.1

INDUSTRIES AND ACTIVITIES CONSIDERED BY CCMST

TRANSPORT  (excluding military)
Sh|pg|nlg operations

Hovercraft operations

Hydrofoil operations _
Stbmersible/submarine operations/ROVs
Tunnel subsea operations

Barrage roads

Causeway

Bridges, Sea channels

Navigational safety, lights, etc.
Safety services, rescué, life preserving, fire
Port operations

ENERGY PRODUCTION

Oil & §as exploration, fabrication, a
Servics

OTEC

Wave energy

Tigal energy ,
Wind, offshore installation

ENVIRONMENTAL PROTECTION/
PRESERVATION

Clean beaches

Qil pol[ution control

Non-oil pollution

Estuarine pollution

Health hazards

Marine reserves

Species protection

Forecasts

Flood prevention

Safe waste dispogal

Amenity evaluation.
Environmental guahty cqntrol
Environmental data services

MINERAL EXTRACTION

Aggregate, sand, gravel

Degp dcean, Mn, hydrothermal muds, crusts
Placer minerals, diamonds, tin, etc.

Salt extraction, magnesia, bromine
Desalination

Phosphate

Coal, subsea

FOOD FROM, THE SEA
Fisheries, catching

Fish farming

Shellfisheriés _
Shellfish, Crustacea, farming
Fishing gear

Qil &qas production (ol &gas companies, onl
| ) s comps o)

DEFENCE _
Military vessels, surface & submarine

SW, oceanographic applications
Underwater weapons,
Navigation, position f|xmtg, efc.
Defence Salés, equipment, components
Operations &efficiency, logistics, controls,
computing

BUILDING, CONSTRUCTION &

ENGINEERING

Coastal defences

Port construction

Dredglnq _

LandTeclamation.

Barrage construction

Tunnél construction

Qutfalls, intakes

Consulting en%meerm_g

Components, hydraulics, motors, pumps,
batt?nes, etc. _ )
Cables, manufacture & operations, laying
Corrosion prevention, paint, antifouling, etc.
Heavy lifting, cranes, winches . _
Mari erropuIsmn, efficient ship, automatic
ships, DP, props

, UP, props .
Qffshore anSB’UCtlon, platforms, etc.
PH)eIay!né;, trenching, burial
Stip building, non-ciefence, all kinds
SERVICES
Insurance
Certification _
Inspection, maintenance, repaid
Diving, incluging suppliers
Salvage, towin _ _
Metotean survey, mapping, hydrographic
surveys
Remote sensmg
Project managément, non-defence, consultancy

EQUIPMENT SALES

Marine electronics, instruments, radar, opto-
electronics, fc.

Sonar

Buoys

TOURISM & RECREATION

Source: CCMST, 1990



Europe is dependent uRon and influenced by
marine conditions more than any other developed
continental region. The weather and climate of
Europe are dominated b}/_ the oceanographic
circulation of the Atlantic, whilst a ?reater
concentration of people and industry is closer to
the coast than in any othey part of the world.
Chan_?_es in mean sea level, changes in storm
conditions and coastal erosion, have a gre_ater
(mpact on shelf-seas and oceanic fisheries, tourism,
land use, shlmeg and ports, and offshore oil than
In other continénts. . The Mediterranean is an
almost closed basin with. unique circulation which
will require a relatively high resolution observation
and modellmﬁ schiemé.  This modelling i
important both for the Mediterranean codstal
states, and to provide accurate assessment of the
Xltiedltt_erranean outflow of dense water into the
antic.

European climate and weather are dependent upon
the northward transport of heat in the Atlantic
surface currents. The heat transport depends upon
the rate of formation of cold bottom water which
sinks at the interface between the Arctic and
Atlantic Oceans. Records from ice cores and ocean
sediments show that this circulation has varied
dramatically in the past, and that significant
changes could occur which would result in the
climate of Europe becomm? similar to present day
Labrador. Mare normal Tluctuations show that
there are decadal variations In mean temperature
of the upper Atlantic Ocean which cayse variations
In currents,_fisheries migrations, and continental
weather. These decadal fluctuations have a
grof_ound effect on the global climate, and
ominate global fluctuations’on a timescale longer
than the ENSO ﬁerlod 0f 2-5 years. By momt_ormg
and pred|ct|ntg the northward heat transport In h

North Atlantic Europe would be making a vital
contribution to,global climate prediction, and
acting In Its own interests.

The ability to monitor and predict North Atlantic
changes on the multj-year timescale would provide
the boundary conditions for models of the shelf
seas, and hence permit prediction of conditions in
the coastal areas.  Euro e%n nations have a strong
Interest In predicting the state of the Nort
Atlantic and" adjacent Arctic Ocean, _ It IS vitally
important to understan the variability of Arctic
sea ice, and the variability of the ocean wateys
under the ice. European countries could benefit
reatl¥ from a pro_%ramme of remate sensing of the
Atlantic and Arctic Oceans, combined with"in sifu
Instrumentation.  The ocean scale models should

be run o as to provide seasonal, inter-annual and
multi-year predictions, assisting in the forecast of
climate variability.

At the global scale, Europe alone has the potential
to také an equal share with Asia and North
America _ in orgamsm _Plannmg an|

implementing GOOS. GOOS will be developed in
phases, and it is jn Europe’s interest to ensure that
aspects most relevant to the global parameters
which influgnce the condjtions and climate_in
Europe are developed early in the programme. For
example, if too_much émphasis_is placed on
predicting ENSO, low priority will be given to
monitoring the polar regions, 1ce edge, dnd_ cold
deep water formation, all’ of which aré essential to
Europe. It follows that Europe should agsess the
scale of appropriate commitment to fundmg
operational oceanographic satellites, groun

stations, and data rocessmg and modeII|rI1_:g centres
as part of global framework of GOOS.  European
research céntres and operatignal agencies should
consider taking responsibility™ for in situ
measurements and technology. development to
monitor ocean conditions 'in a_ sjgniticant
proportion of the Arctic Ocean, the wholé Atlantic
parts of the Southem Ocean, and probably small
parts of the Pacific.

Eurogean institutions and modellin Proups have a
world class position already, and fead in many
asRects of %Iobal modelling. |t follows that these
achievemerits should be exploited as an advanta%e
In the _des;gn and management of GOOS, and the
pn?jnlnsan n of more advanced global operational
models.

The effective development of operational
oceanography In Europe will therefre protect and
improve the efficiency of existing’ maitime
Industries and services, develop a riew class of
business - that is, the business of operational
oceanography - and provide essential data and
forecasts for the management of resources and
protection of the environment.



QOil and gas

Ship operations
Platform structures
Marine tourism
Shipbuilding

Hull and cargo insurance
Ship components

Oil and gas platform/modules
IMR

Defence and sales

Port operations

Civil engineering
Manne waste

Fisheries

Env. protection services
Marine electronics

Oil and gas pipelines
Safety services

Cables

Diving

Sand and gravel
Certification

Minerals from seawater
Marine paints

Oil pollution control
Fishing gear
Desalination

Metocean services

Tugs and salvage

Annual revenue/sales in £ millions (log scale)

10 100 1000 10000

11 700 (35.96)

1 3200(9.83)
| 2780(8.54)
i 2350(7.22)
2300(7.07)
2 000(6.15)
, 2.000(6.15)
T T 152 (3.54)
682(2.10)
1 660+(2.03)
650(2.00)
620(1.91)
1 500(1.54)
404(1.24)
= 350 (1.08)
| 325(1.00)
_ 166(0.51)
158+(0.49)
122(0.38)
107 (0.33)
100 (0.31)
60 (0.18)
47(0.14)
J 36(0.11)
21 (0.06)
20 (0.06)
10 (0.03)
6 (0.02)
6 (0.02)

gure 1.1 Scale of industries and activities by sales and revenue
The sales ofBritish commercial marine indlustries or services and the costs of non-commercial activities and services,
are ranked on a logarithmic scale, in £ millions. Data are mostlyfor 1986 Sales/costs are listeafor UK hased
activities S0 as togjve an estimate ofthe scale ofthe operat|on conductedfrom the lKMand should not be interpreted
as an estimate ofglobal market. Numbers in brackets show %oftotal. - Source: CCMS



BENEFITS TO EUROPE

New business

Operational qceanography is.a new activity which
s at the begrnnrn? of arapid ?rowth ghase If
Euroge moves fast now, we will establish a lead,
possibly globally, with a secure business turnover
and_growing new business and foreign sales of
services, expertise, and equipment. The gienerrc
business of ogeratronal oceanography will be a
partially collaborative activity involving European
Agencies, Government agericies, sgace agencies,
unrversrtres industry, and Value- added information
and consultanc servrces operatrn% either in
concerted fasflion, or in" competition as
appropriate.

Maritime industries operate throughout the world
with stronP international ~ competition,
Technologica pro%ress is vital for the siccess of
the industry, which is of major importance. to
Europe and accurate forécasts of marine
conditions ensure the most effective desr?n of
systems, and the most efficient operation. Th eeo
the main sectors ofterndusr shr build rng
transport and marine resqurces) toget er rovre
more than 800,000 {obs In the Unlon.
Task Force on Maritime Systems of the Future rs
engaged in reqular consultation with the maritime
Industry promoted in the framewark of the
Maritime Industries Forum, which has identified a
numper of areas for action at_the Eyropean level,
To these broad categories of industries which are
natural customers for the products of EuroGOOS
we_should add a wide range of civil engrneerrng
activities In the coastal zoné, cable and pi fo roe ay rnd
tourism, envrronmenta manaoement of the coas
and estuaries, and many other" actjvities which will
be d rscussed rn more detail below. The total
number of éo s In the full range of marine
Industries and services IS therefore Of the order of
1.0-1.5 million in the EU.

Several countries have conducted analysis of the
contribution to GNP of their maritime nd coastal
Industries: USA (Pontecorvo, 1980 1989; Broadus
et al. 1988 Natignal Research Councr 98%)
Australra (Franklin, 1989) and U (CCMS
1990). More recent Fr nce éJSA Japan
Australia and UK h ave p ublished reviews and
reports descrrbrng how they identif
aﬁaroxrmate value of GOOS products t therr
stries and services, and how the}/ could deploy
national research and operational resources to
further the aims of GOOS, (References
resgectrvelﬁ France %GOOS -France 1994 USA
flonal Re

(l search Council 1994): Japan rrose
993?( Australra$ 0DC 1993& U tg
Workshop Reports 1994a, 1994b, 1995). Such

plans are in an early stage because national
gencres and governmients feed to make iterative

timates both” of the potential benefits of GOOS
and how they might actually be obtained. Since rt
costs more 0 make a more accurate stud ntl each)
successive more detailed analysis 1s only embarked
upon ifa previous study is posrtrve

Frg 11 and Table L1 illustrate the summary of the
Industries analysed in UK (CCMST 199(3} Table
12 summarisés, the scale of maritime inclustries in
Australia, and Table L3 illustrates a very
approxrmate summatjon for global jndustries
ased on the re orts of international global trade
and commodity organisations. The OECD
Megascience RePort ?1994 Annexe 2, p. 139- 1441
concludes that the total contribution to globa
GNP of the maritime and coastal industriés and
services is of the order ot $800-1000bn per ear
This excludes on-land hengfits from short-
medium-term prediction of climate variability.

For the EU, usrn figures from EC reports (SEC
%5 ) 1824), and refering only.to the three sectors
entroned above gShr burldrn? transport, and
marine resources), the following facts apply:

*  More than 90% of the Union’s external trade
Is carried by sea, As far as intra-Union trade
IS concerned, it Is estimated that
Rproxrmately 35% of It Is undertaken by
ort sea transport or inland water ways.

» The EuroPean Union shi burldrng industry

accounts for one fifth of the world market and
employs 84,000 people Maritime industry is a
?Io al sector and therefore open f
nternational competition. The shipbuilding
industry is currently facing severe difficulties
and therefore needs renewal. In the context of
ever-increasing international trade, solutions
need to be found to remedy the decling of the
European fleet and to increase the attraction
of maritime transport, relative to other modes
of transport.

»  The marine environment and its resources are
a potential source of large amounts of energy
and raw materials.

*  The Union is the world’s Iargest market for
fish products and the th rr maglor fish rr(r]%
ower hehind J a,oan and
eople In the European Unron are frshermen

o Maritime transport services are in the progess
of being liberalised overall, while the EU is
develo rn% a maritime transport Polrc
Marine resources have a huge potential which
Is still to be fully explored.



The development of Short Sea Shlppm? and
the aapphca lon of new technologjes,to fraffic
management offer alternative solutions to
traffic congestion.

The marine resources industry will be
confronted with increasing competition and
environmental requirements.

The fishing sector suffers world-wide from an
over-exploitation of most important fish
stocks and over capacities of the fishing fleet

Regular consultation with maritime industry
representatjves and users has been promoted
within the framework of the Maritime
Industries Forum (MIF) since 1992

A Research and Develogment co-ordination
?roup has been created by the indlustry, in the
ramework of the MIF, a5 a single intérface

for R & D programmes.

In February 1995 the G7 members, in the
context of their initiative for the Global
Information, Society, have launched the

ARIS project, which s a concrete industrial
application of information technology and
telematics in the maritime Sector.

MARIS (Marine Information Service
meetings have already taken place with the
Industry in March, April and July 199
precedéd by interservice meetings.



TABLE 1.2 VALUE OF AUSTRALIAN MARINE INDUSTRIES IN 1986-87

Industry Year Total value ASm  Export value AS ma
Fisheries 88 8}? 2
Recreation fishing 8333 1 iooc Low
Oil and gasd B 517% 1018
Marine tourism BT 470 418
Shippin%_
ship-hased BT 18h 1
shore-based B 230 200Kk
Civil shipbuilding 838 21 51m
Naval shipbuilding" 838 44 B
Coastal engineering 838 188 Low
Offshore engineering 838 3P Low
Marine scientific equipment HH <D <b
Totalg 16 700 4 570
a) Al export values are gross, that is, they incluce the value of imported inputs to the production process.
b) Value to fishermen. _
¢)  Expenditure on fishing and related equipment.

€

TS S

~—=.
~—

So=

Includes both onshore and offshore production. Over 90 per cent is offshore production.
1986; total crude il import replacement and exports, and LPG exports,

Direct expenditure by domestic travellers and international visitors in Australia.

Direct exg_end_lture bg International visitors to Australia. -

Coastal shipping A$ 690 million.  International shipping A 560 million.

Export freight eamings. _ . o
Production value of port-related services ABureau of Transport and Communications Economics estimate).
Overestimate; includes onshore transport costs of non-oulk goods.

Ships exceeding 150 gross construction tonnes; value of vessels completed.

Ships exceeding. 150 gross construction tonnes; export value of vessels completed.

ExPendnure during thie year. Total prgéect_ed value to 1999; more than A$ 8 hillion.

Value of work done to harbours; A$ 188 million. ,

En%meermg construction work done in refation to oil and gas (almost all of it offshore).

Not complete; does not include all relevant industries.

Source: Franklin, 1989 and OECD, 19%4



TABLE 1.3 VALUE OF GLOBAL MARITIME INDUSTRIES FROM
INTERNATIONAL GLOBAL SOURCES (INCOMPLETE)

Industry or service
Offshore oil and gas
Construction of rigs and platforms
Global fisheries
Maring electronics
Maritime transport revenue
Value of maritime seaborne trace goods
Expenditure on civil shipbuilding
Income from port operations
Total loss of all ships/year
Global marine tourism
Sand and gravel
Civil engineering
Recreational boat sales
Global cahle laying and telecommunications
Salvage
Coastguards, rescue, lights, navigational safety
Wiaste disposal
Coastal defence construction and maintenance
Insurance
Military ship building
Marine forecasting

$bniyr

13
45
126
10
173
3314

10
7

TOTAL $629 billion per year +

Meyer, 1990

CCMST, 0.33 x oil revenue

FAO, 1990

Broadus etal., 1988

1991, UNCTAD, 1992

Economist, 1992 not included in total
UNCTAD 1992

|OC/INF-915, 1993, p.A7

Broadus etal, 1988, US only (x4 = global)
CCMST



These facts and figures, though far from complete,
substantiate the argument that the maritime
industries and services are an essential and growmg
component of European wealth and prosperity
The new business qf marine operational
forecasting, which will enable the maritime
Industries and services to be run at a Preater profit,
with greater safety, and greater profection of the
envrronment is therefore itself vital to the future of
Europe.

A prediction system which gave information about
the future state of the ocean in terms of sea state,
winds, storms, upper ocean thermal structure
currents, stratification, fronts, %yres eddies,
Internal Waves, sea ice, primary 0p otosynthetic
productivity,  nutrient centrations,
contaminants, and the predrctron of extreme events
n coastal seas and on the shore could improve the
perf ormance of these industries and services and
refgu latory management decisions by a few percent
annua valte. It would be particularly
reward mlg to extend determmrstrc predictions Ino
the time fange of 10-30 days.

Improvement of the short- to medium-term
prediction services for maritime condjtions would
Improve the value of maritime industries and
Services by a few gercent If we accept 1% as a
most conservatrve strmate the valye added to the
maritime GNP of the E [p redrctronsstem 1S
of the order of 111 Oyr IS 1S 3
minimum which should eexceede afactor of
2-3. In addition there are the Ionger term benefits
of climate predjction, and its impaCt on agriculture
energy ageneratron water supply management, land
usg S%nn e%trheerr social activities, which would be of

To establish whether such benefits are achievable
EuroGOOS works drrectl¥ with the practrtroners of
each mdustry What information do they reaP/
need? What horizon of forecasts is most” usefu
and how accurate or reliable does it have to he?
What are the risks in each industry of usmg
inaccurate information and making“a mistak
which causes loss or damage? Do the customers
want raw data, processed data which they can
mterpret themselves, or predictions based on the
p tput of numerical models run bg %central Servic
acility? Studies of this kind have neen conducte
In an exploratory manner in the USA and UK and
ossrbI)( other countrres Natronal Research
ouncil 1989, Woods Hole Oceanographic
Instrtutron 1993; TACMST Workshops 1994a
These studies reveal a very literate and
nume ate user community, already” geared up to
exploit the data presently available, and aware that

an improved operational ocean observing system
could prodyce significant financial gains. They can
make cautious and reasonable eStimates of the
Improvement which might be possible in 5-10 years
time. It s too eafly to try and sum" the
accymulated value of the individual industrial
studies completed so far, but narrow sector studies
of industries such as soft engineering coastal
defences, marine water quality managément, or
frans-oceanic Ship routeing and towing, produce
benefits in 5-10 years timé of the ordér of a few
tens of millions of dollars per year per sector for
the UK. These frgures could be up-rated pro-rata
to arrive at Europgan sums. Provided that several
tens of industrial sectors of this kind are evaluated
n severaI different countries, it is not necessary to
anal pse every sector and every country. If'the
resu are consistent, then it Is possible £ gross up
the total in proportion to the scale. of industrial
and commercial sectors and services in other
countries in Europe.

The net benefit from the product of European
operational oceanography, by applying
information and forecasts to European Maring
mdustrres will be of the order of bn ECU/
The nominal prrce that customers are willing to
a for this benefit in or eI to ensure a good return
on therr Investment In the information and reduce
risk if the mformatron does not pag off, will be an
order of ma nrtude ess, that s to say, of the order
of 110-192 Million ECU/yr. Sincé many of the
activities and services will e funded In the Rublrc
domain, the justifiable expenditure will be higher
than the minimum.  This factor increases the
estimate of the scale of the new business, and the
number of people employed in it,

The EU countrres coIIectrveIV produce 30% of the
worId GNP. It Is debatable how muych marine
techno o%(and marine forecastrng services Europe
couIdm et either to devel ope OECD countries
outside Europe (representing 49% of world GNP),
or to develo mg countries and other non- OEC
countries, représenting 21% of world GNP,
would he conservatrve t0 assume that some servrces
and commercra contractrng within Europe would
econ ucte non-Eurdpean companies from
other devel ope countrres esp ecraI the USA.
Nevertheless Europe will, thrs new usiness, he
competing effectively only with the USA an Japan
for the wi rdmarkt and I In a good position to
compete. A number of European comganres have
alre d%/ demonstrated that they can market ocean
Servicés and Instruments %obal The usmess
servicing the contracts o European Industrial
companies operating outside Europe, and. the
business of servicing non-European activities



anywhere in the world will add substantially to the
scale of the new business within Eurorre perhags
adding a further quarter to the estimate based
busindss within Europe.

AIIowrng for the combined benefits to maritime
and terréstrial industries, the best estimate of the
total scale of the busrness of operational
oceanography run by uropean enterprises, and
overnment aglencres rs of the order of 500 Million

Iyr, in5 Oyears time. This represents of the
order of 5000 newijobs.

These figures are necessarily approximate, but are
based ongthe best evidence ayrarPa%Ie

The great majority of new jObS will be at a high
techical and Pro essional level, re urrrng
technical, screntr ic, engineering, computing, an
managerial skills.

FIR/] iIre 1.2 French_research ship 'Th
I

g nitransponder; 22 Sensorfor vertical openrn ofthe net:
sensor: 5) Dépth and femperatire sensor: 6) Remdte controlle
horizontal opening; 8) Vertical echo- sounder 9) Sonar. Source: IFREME

k)

Trawl net sounder:

net closure:

gSensor
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NEW BENEFITS

The benefrts arrsrng from the a%plrcatron of
operational oceanography on a systematic basrs are
new. Advances in_computing power mo el rnr_}
theory, and scientific ~ Understand rn% 0
oceanograph}/ and meteorology during the last
decade permr now the operational production of
marine forecasts with a spatial resolution less than
lkm, and prediction of many arameters
describing the sea, the_biological roductrv n¥
seciment transports. Predictions wrth deter nrstrc
accuracy will be possible for many days, and
statistical descrrptrons or averages for months or
even years. Thishas not been possible before.

Europe includes within its borders and on its
margins five semi-enclosed or almost totally
enclosed seas. These are amongst the most
ntensively used seas in the world” In western
Europe. a population of 360 million with a hrqh
level of inqustrialisation and agricultural waste
disposal relies upon these sea areas for fisheries,
transport, oil and gas, recreation, and many other
activities.” These seas are amongst the most neavily
stressed environmentally in the world. On the
western and northern boundaries Europe utilises
and depends upan the open ocean of the Atlantic
and the Arctic. These oceans determrne the climate
of Euro e and are valuabl esources of frsh
transport an 0 a Ogrowrngf extent oil and gas
extracted rom water depths of 500m and more.

If the seas of Europe are managed effectively we
can maximise the economic benefits, as indi ated
above, and preserve the environment.
operational iagnostic descriptions of the sea and
ocean, and forécasts of their future state are not
provided, industries will be less efficient, and there
erI be expensive mistakes and avoidable accidents
includfrp? severe damage to the environment and
0ss of e,

The estimation of short- to medium-term economic
benefits from GOOS falls into two categories:

) Ecopomic benefits accrurng to industries and
services conducted at sea, beneath the surface
of the sea, and on the coast.

i) Economic benefits accruing on land through
the prediction of climate variability.

GOOS IS economrcallp justified by the fact that a
mutrnatrona 9 rnvestmen to set up and
Ioement ope atrona ﬁ lanetary oceano?raphy
roduce_benefits which, discounted for the
deIay In benefits, will amply repay that mvestment.

The benefits will take many forms and must he
estimated in different ways. They include:

) Improved efficiency and reduction of costs in
wealth-creating industries and activities;

i) Improved ahility, because of rmproved
information, to Oecide to undertake
operations which would otherwise have been
neglected;

ili)  Improved management of environmental
resources, amenities, and protection of
wildlife and biodiversity:

iv) - Avoidance or reduction of risk, or warnrngs
of public health hazards and natyral disasters
and reduction of hazards impacting on capita|
Installations such as harbours and offshore oll
and gas platforms;

V) Multi-year prediction of natural climate
fluctuations such as El Nino Southern
Oscillation (ENSQ), interannual climate
varlations, and decadal variations In maritime
conditions:

vi)  Provision of oceanographic forecast data for
IonP -term prediction of climate on a time
scale of decacles; long-term advance warnrnd
of the probability ofevents that are extremely
damaging but h ve very low probability;
insurancé policy and reduction of uncertainty.

Provisional analyses by OECD show that
industries, servrces and dmenities hased on the
ocean ang coastal waters contrrbute a totaI of the
order of $800 hillion per year to world GNP, This
offers a startrng point for’ consicering the activities
and benefits 0f categories i), i) and i) above,
where forecasts on tinie scales of ten days o a year
or more are most applicable. Assuming that the
non-space components of GOOS will cost some Sl
billion a year, (OECD, 1994: Woods, 1994? It
becomes reasonable 10 anaI?/se the detai ed
economics of Investing In its creation and
implementation if it can be shown that, rnformatron
provided by GOOS can be used to imp rovete
performance of these activities by ap(proxrmate 1y
one per cent, for a benetrt/cost ratro f about 8:
These rgures are approximate, but th e%enera ca?
for regarding GOQS as potentially. very valuable
WouId not ch ange ifworld maritim rndustrres \Were
tq contribute, Say, $500 brIIron per year o $700
billion a year to world GNP, as the’benefit/cost
ratios would then be 5.1 and 71 respectively. I
any case, rt appears worth embarking upon much
more detar ed and technrcallmv robust eva uatrons of
the true benefits to each industry, through cost-
benefit studies and calculation of net present value
and opportunity costs.



Category iv) concerns adverse effects on the ocean
and Coastal seas which occur from either natural or
anthropogenic causes and for which the costing
exercise involves defining the benefit obtained_ from
avoiding or reducmq disaster or damape These
include "hurricanes sunamrs sea-level rise, sea-
level surges, toxic a g blooms, extreme coastal
erosion events hazars [0
ﬁollutants and_contaminants, Tadionuclide
azards, and advance warning of damage to
ecosystems such as coral reefs or mangrove forests.

Category V). deals with the impacts of natural
climate variability on marine and terrestrial
production on a multr gear time scale, assuming
coarse 1es0 utron pre |ct|ons wrthout Precise
Bre diction of timi d location. Here, the
enefits accrue over years to decades and concern
Industries and activities such as a%rrcu |ture, energy
rI;eneratron the constructron industry, forestr
and use management, and | ong -term, pIannrng
The derivation of benefits would require makrng
use of GOOS data to |mprove global couple
ocean- atmosphere models and hence rncIudrng
expendrtures on t e comoo lete World Weather

Watch COS observrng systems
(JSTC- COS 1993

Category vi) considers the contribution of GOOS

datato ‘the prediction of extremel damagrng or

hazardous events of very low prob bility In terms

both of costm? and éstimating benéfits, this

presents a djfferent situation from one concerned

\trv)rt(hC (prredrctmg changes that are statistically likely
u

There is a ran?e of additional benefits which are
more difficult puantr but which all add value
to the benefits from GOOS and EurgGOOS.,
Firstly there are the long term benefits from
imprdved climate predjction . which are
8uantrfrab|e though reduced rn value sy
iscounting These are being examr
and there is no doubt that this will sh ow mcreased
benefrts attributable to GOOS (GCOS, 1994
Florida State Unrversrty 1993 Ad ms et al et al
1995, lation of benefits to
agriculture),
ra her Intangible benefits which may be measurable
In economiC terms, bu twhrch af first sight are
intractable to measurement In 0ngy.
Econometric technrﬂues have been developed n
this field, but they ave not yet been applied to
marine and coastal activities. These henefits
Include the aspects of conserving biodiversity,
grotectmg wildlife, preserving~the aesthetic
earance of the coastal zong and wetlands
pr serving ecological balance even when it is not

m Icebergs, dispersal of

Additionally there are a host of

shown to jeopardise frsherres or other Irvrngf
resources, and, mrnrmrsrnﬁ he public senseo
disturbance or insecurity which may be caused by
climate chanoe or rise in sea level. " In the UK an
assessment of the effects of managed retreat of the
coastline has been carried out. 1f'makes ecopomic
sense ot to try and defend every metre of a fragile
coast from erosion or roodrnp if very few people
live there, or the agricultural land is of modest
value.. Nevertheless, the peo ple who are dis Iaced
by this poIrcy inevitably feel ag rprreve
su bstantial comgensatron may he Teeded unl ess
they moved Into the location. deliberately and
a arnst advice from the aythorities. On a Iar?er
scale, 1f the sea level does rise, or If storm patte ns
become more dama%mg combined with a high sea
level, the publrc sense that the government IS
responsih ewr every strong esmaII
proportron of the population which Is necty
affected will make a drs 0 ortronatey forcefu
obby to register their co plaint, and would
probably recerve much sympat yand supfoort from
he media. People never like being forced to
8hange their way of life, or move house under
Uress

For low lying countries such as the Netherlands,
and low Iyingareas such a the Po Delfa, the Venice
La oon, and the Nile delta, the social and polrtical

mplications are mare stark. On this scale the
p otential damage is not quantifiable only in
dollars, but becomes additignally sacial, cultdral,
and_political E)Jeftrc Sestini and Milliman 1993;
Jeftic et al., 19%

It i beyond the scope of this report to su ggest
method of evaluating these benefits of GOO
EuroGOQS, other than to say that EuroGOOS
cIearIy can contrrbute nositively in these areas, and
that the purely econormic assessment of the value of
EuroGOQS s therefore a conservative minimum.



Figure 1.3 The logic of GOOS

Source IFREMER



EXISTING STRENGTHS

IN EUROPE

European countries singly or collectively have the
competence and resources to define arid operate
the necessary operational oceanograRhm Services in
coastal waters and EuroPean snelf seas and
marginal seas, Europe should also commit itself to
ensure that the future Atlantic and Arctic hasin
scale operational oceanograr:phy Is conducted with
the maximum benefit to Eufope, and that the
Elanetary Infrastructure of GQOS is designed with

uropedn obéecnves and policies in mind. (The
resources and institutions needed to do this are
analysed more fully in Chapter 5). In order to
part|C|Pate_ in GOOS as a major player, controlling
a substantial part of the %Iobal materiel and hence
Influencing the design of GOOS, a country or
?orl(l)gvﬁ)/inogf countries must be able to deploy the

) Routine caloability to launch reliable
operational satellites for ocean monitoring.

i) Anetwork of ground stations and ground
sector comporients for data collection and
transmission from remote sensing satellites.

iii) A global fleet of oceanographic research and
survey ships.

\v)  The ahility to deploy an oceanic fleet of
operational observm? vessels, or technical
support vessels maintaining Unmanned
surface and sub-surface instruments.

V) Awide-ranging and proven industry for
operational oceanographic instrumént
anufacture and marketing, with an emphasis
on _hl?h data rates, long duration, and low
mainenance.

vi) ExPerience of research and operations in
polar seas, on and under sea ice.

vii) A strong base of scientific and technical
personnel familiar with sea-gomg
oceanography, and an educatiorial system
which will continue to train marine scientists
and engineers.

viii) A network of IarI%;e and competent marine
research establisiments covering eve% aspect
0f marine science and technology fro
biotechnology to deep ocean sédiments, and
from air-seafnteractions to hiogeochemistry.

IX)  World class competence in oceanographic
numerical modelling at all scales from
estuarine to global.

X)  World class competence and experience of
real-time numerical modelling and forecasting
with 4-dimensional data assimilation.

xi) A numerate technically professional customer
community who could use advanced
predictions and forecasts intelligently to
Improve wealth creating and envirorimental
management.

xii) Experience of regional or limited parameter
operational services for marine forecasting of
WaVES, sur%es, Sea temperature, fronts,
currents, efc.

In accordance with its deEendence upon the ocean
and shelf seas Europe has developed a network of
over 300 maring research institutes and university
departments within the EU, and a stron%ﬂeet of
ocean going research vessels, Within the EU there
are 9 civilian research vessels in_the size range 80-
120m Ien%th; 16 in the range 60-79m |ength; and 11
in the range 40-59m. During the last' 5 years a
range of P:rogrammes (MAST, Environment,
Climate, EPOCH, etc.? have generated added value
on the European scale above the excellent work
carried out at the national level. Eurqpean
laborafories and scientists have also participated
stron%ly in the global qcean prog,rammes such as
World "Ocean Circulation Expefiment (WOCE

Tropical Ocean Global Atmosphere (TOGA

E>8er|ment, and Joint Global Ocean Fluxes Study
gJ QFSE The launch and operation of the
atellites ERS-1, ERS-2, and Topex-Poseidon have
made major_contributions t0 oceanographic
science. Envisat will follow in the next few years,
and. ESA s examlnmg the implications of missions
dedicated to coastal Or oceanographic operational
observations.

Europe exploits a vast ran?e of marine and coastal
resources, European states have substantial
offshore oil and %as reserves and producing fields
off the coast of Norway, in the Barents Sea, the
North, Sea, west of the “Shetlands in the Atlantic,
the Irish Sea, the Channel (La Manche) and. the
Mediterranean. Large quantities of 1qas are plfed
under the Meditefranean from Tunisia and
AI%erla, and a pipeline has recently been
constructed across the Straits of Gibraltar.
European fisheries require intensive monitorin

and precise mana?ement to_prevent over-fishin

and Oestruction of stocks. ~Millions of tonnes o
sand and gravel are dred%ed from European waters
each year“for concrete and ballast, while extensive
dredging operations are also carried out for
nawgat_lonal channels and pipeline entrenching and
protéction. Eurgpean coastal seas and estyaries
are amongst the busiest navigational routes in the



Figure 1.4 European model of wave height in metres for the North Sea Area for 20 February 1996

Source: UK Met. Orfice



world, while the pressure on estuarine resources in
terms of waste disposal, fisheries, shell-fisherjes,
aguaculture, recreation, and navigation requires
extremely careful control and managemen_t. Inland
and semi-enclosed seas such as the Baltic, North
Sea, Mediterranean, Adriatic and Black Sea are
used intensively, and require continuous
environmental monitoring and managemen_t. Inall
these activities there is a great benefit fo be
obtained from better monitoring and prediction of
the marine environment.

European coastal states have developed
operational oceanographic data gatherm? and
forecasting at the shélf seas level and local Tevels.
Qperational pro,ects in Norway, the Baltic
Germany, Netherlands, UK, Frarice, Spain and
Portugal provide monitoring and short term
forecadts of conditions such as Storm surges of sea
level, wave conditions, cyrrents, icing, floatln% Sea
ice, plankton or algal blooms, sea surface
temperature, dissolved ox?{gen, coastal and
estuarine Eollutants, radionuclides and. movement
of oil slicks. These systems haye limited sPaUaI
extent and give only short-term forecats, but they
provide @ssentidl experience in  testing
Instrumentation, communications, data analysis,
ang data product dehverY to customers. On the
scale of the European shelf and regional seas there
are major agvantages In pooling resources to join
the forecasting syStems togeth&r, and_to, use the
best practices available as Standards. This would
permit the rapid generation of marine data
products and forecdsts from Norwag( to Ireland
and the Mediterranean. The MAST data and
modelling programmes are already starting {0
analyse W|s_object|ve. The tgcbhmcal [ssue of in‘sity
EURO

atd gatnering are addresse }/ AR, ana
the North Sea Fixed Platform Monitoring
Network (now SeaNet).

The USA and Japan each has the capability singly
to make a global Impact in almast every sector”of
operationdl oceanography. Russia could in
gr|nc_| le  participate  4s ? full  global
ontributor/participant, but s unitkely to doso for
a few years. ' The Russian satellite ladnch capacity
and_fleet of research vessels are hoth potentiall
useful to, GOOS. China will also be gla er of
growmq importance, but is not able to deploy full
worla-Class oceanorqraghm capability %et, and wll
robably not be able to do so for another 10 years,
everal other countries have the ability now to
make useful technical contribytions trf_ GOOS.
India is Iaunchm% ocean ohserving satellites. No
single European Country has either the resources,
manpower, or full range of technology to match
the "USA or Japah in the désign and

|mOoIementat|on of a regional component of
GOQS. . Japanese agéncies have started
collaboration with agencies In Korea, China, and
Russia In a regional GOOS component known a
gggQ)East sian Region of GOOS (NEAR-

From a European perspective, these d_eyeIoEments
lead to excessive emPhaS|s on the Pacific, uroRe
has the option now to gartmpate In GOOS as the
third major participant, and no other single
country o Igroupmg of countries has the ability to
do this. It Europe dacts now, the global system will
alwafys be structured to produce appropriate
benefits In the Mediterranean, North Atlantic and
In the European coastal and shelf seas.

Europe has a further advantage in that its States
and national a?e_nue_s are members of a range of
multi-national instjtutions which can 9reatl

stren%then the overall participation In o_%e ationd|
oceanography, and facilitate the distribution of
information,forecasts, and economic and social
benefits. (This is discussed more fully in Chapter
5). . Relevant multi-national bodies include those
which might have input regiardmg GOOS and
EuroGOOS, those which could be active partners
In a major technical part of EuroGOOS
development and oPeranons, and those which
could g_rov;de valuable services or advice, or assist
In the glistripution of benefits. The foIIowmﬁ bodies
Involving the richer countries of the world, and
having a'strong or majority European membership,
will b& considered:

Council of Europe
ECMWF

ECOPS

EEA

EMaPS

ESA

ESF

EU/EC (DGs VII, X1, XIV, XVII)
Eumetsat

Eureka

G/

ICES

MIF

NATO/NATA

OECD

OSPARCOM, HELCOM
WEU

See Chapter 5 for discussion of the role of each of
these organisations.



NEED FOR COLLABORATION

Collaboration between EU governments and
between natignal agencies has already produced
striking benefits in“other sectors. EXamples are
CERN" for nuclear physics, ESA for space
ECMWE  for  weather forecastmg an(
EUMETSAT for operational meteordlogical

satellites.. Collaboration for the development of

ocean_sciences has heen successful thr ugﬂh the
MAST programme of DG-XIE European marine
technology has been promoted both through
MAST and Eureka-EUROMAR. The %rovvth n
collaboration is further demonstrated by the recent
agreement to pool the resources of the ocean
sclence research vessels of France, Germany and
the UK. The effectiveness of Eurdpean
participation in GOOS, and the benefits to Europe
of the implementation of GOOS, will be maximised
if there is collaboration and sharing of effort in
those _aspects of GOOS which cannot be carried
out_effectively by one country, or where multiple
projects wouldl be wasteful,

European assets and experience can onlly be
deployed and utilised effectively both for the
benefit of Europe directly, and for maximising
Bartmlpatmn In GOOS, if there Is complete cross-
order collabaration, except in those Cases where
the principle of subsidiarity dictates otherwise.

Figure 1.5 Water perspective of Europe
Map ofEuropean seas and\

European regional seas .

Europe 15 a continent of peninsulae and
archu?ela%_os. It could legitimately be called the
water continent. The only Comparable areas of the
globe so dominated by coastal ‘seas, enclosed seas,
islands, straits, and large areas of continental shelf,
are porthern Canada_and South East Asia,
Northern Canada, in spite of hoasting the longest
national coastline in the world, has &n extremiely
Iow_P_opuIatmn densn(y), and small ecopomic
sL(im Icance apart from some prospects of offshore
oil. South East Asia js an area of important
economic growth and high Populaﬂon, but no
country In"that region is"yet a major player in
marine’science or marine technology.

Flg_. 15 gMaE of European seas and watershed
drainage areas) emphasises that each sea area can
only be measured, observed, modelled, predicted
an managed b%/ collaboration of groups of
adjacent coastal states.

It is scientifically and technically |mR035|bIe 0
describe and forecast the state”of these semi-
enclosed seas without rapid observation of all the
relevant parameters using standard, techniques, and
rapid exchange of data between adjacent countries.
Collaborative programmes and projects have

watershed drainage areas. Source: SMHI



already grown up over mang Years to meet the
requirement to exchange data and assemble
archives before the “era of operational
oceanogr%phﬁ/ 8 . HELCOM, ICES, UNEP-
MAP, OSPARCOM). The need for collaboration
was apparent even'when data were exchanged
months or years after the field observations. Now
that the Member Agencies of EuroGOOS require
0 S\{n_thesme data from a multiplicity of sensors
satellites, and bugys, deployed by different
countries and agenciés, and assemble and process
the data to be distributed to users within hours, the
necessity for collaboration in the design and
operation of the system is over-riding.

Data transmitted to data assembly centres and
modelling centres must have standard quality and
be encoded in a format which is instantly reddable
and verifiable by the computers. This means that
the de5|%n of inStrumentation, sensor quality, and
data transmission systems and data formats must
be agreed by the operators.  Experience in solving
thesé probléms exists in Meteorological Offices,
and in regional marine data managm? pro(jjects.
For example, EUROMAR has pubfished the
FIESTA standard, EC-IOC have published a
Manual of Ocea_nographm Data Validatjon, and
RIKZ have Pubhsh d a Manual of Standards for
Hgdrolo ical and Meteorological Data (October
1995, RIKZ). These examples, illustrate the point
that an integrated approach is needed from the
start in the installtion of instruments supp(lymg
data to operational modelling, and this mandate
collaboration of agencies and countries in the
de3|%n_of the system. In practice there are alread
some installations, tide gauges, wave measurma/

byoys, etc., which are in operation, and the process
of standardisation will be Carried out in such a way
that existing installations or data formats are ug-
graded to converge on the agreed standards.  An
xam_PIe_ of this process Is the North Sea Fixed
Monitoring Network (SeaNet).

The need for collaboration and agreement on
technical standards extends further, into the area
of product distribution and its use by customers.
The data groducts generated and distributed by
EuroGOOS Member Agenmes will be used by civil
englneers designing bréakwaters, ship operators,
and Insurance companjes, amongst_ others. There
mustbe a high. level of confidence in the technical
validity and reliapility of the forecast, re?ardle_ss of
g;)ep I_Ae%ency supplying it, or the sea area fo which it
IeS.

A critical factor in the design of an operational
observing system is fo define scientifically the
minimuni number of observations, (and. hence
minimum cost), which are needed to provide the
accuracy. required from computer mogel outputs.
This ophmum_desg;n and best benefit:cost ratio
cannot be achieved by every co_untr¥ or agency
de(g)lo ing Instrumerits according to separate
or qr mmes qr strategies. . Design, or managed
evolution, of the observing system must be
conducted In accordance with plans and objectives
agreed by all the coastal states.

The procedures developed through collaboration
to maximise the efficiency of observing and
forecasting S){stems also "have the efféct of
eliminating Wasteful duplication of effort.

Baltic: Norway, Sweden, Finland, Russia, Latvia, Lithuania, Estonia, Poland,
Germany, and Denmark

European Arctic:

NW Shelf Seas:

Mediterranean: ain, France, Ital
(iﬁe ce, Turie ,ar¥dt

Mediterranea

roatia, Slovenia, Bosnia-Herzogivina, Algania,
e non-European states of the eastern an

Finland, Norway, Sweden, UK (with other interested states)

Ireland, UK, Denmark, Germany, Netherlands, Belgium, France, Spain

southern



Europe as awhole =

The case for collaboration in the development of
European operational oceanggraphy is Increased
by consideration of the needs for standardised data
and uniform high quality advice and predictions on
the whole European scale.

If we view Europe as including the adjacent
shallowly submerged shelves, the Continental shelf
and slope adds 63% to the land area of Europe,
and the next highest_ratio is North America with
an added area of 57% for its associated Arctic
continental shelf and slope. On a standard
classification of “Continentality” Europe rates
lowest of continents with the greatest | ngth of
coast In relation to its land area, 62% of its régions
close to the sea, and a mean distance of land Trom
the ocean of only 340km. We have already shown
the importance “of ynderstanding and red|ct|n_%
the state of the Atlantic and Arctic Oceans |

European interests.

Thus, in_addition to the need for consistent and
standardised operational data sets describing the
regional and semi-enclosed seas, there is a need for
consistency and standardisation for some, but not
all marine’variables, for the whole Atfantic-Arctic-
European-Mediterranean area. It is one of the
tasks of EuroGOOS and GOOS to define those
variables which must be consistently managed on
this scale, and those for which different régjonal
procedures can be used. Wind fields, atmospheric
Processes large scale ocean currents, oceanic heat
ransport, clianges of sea level, the biology of
species which extend over thousands of ki, or
igrate thousands of km, and_interactions between
the"open ocean and the shelf seas, all need to be
measured and analysed at the full European scale.

The arguments used in the previous section to
demonstrate the need for adgacent state
collaboration on the regional sea scale, apply with
the same force to the whole European scalé from
the Arctic to the Azores. However, it is probable
that the procedures which need to be standardised
on this scale will apply to a smaller number of
variables than those néeded locally, and that the
operatjons will be conducted on-a coarser grid
resolution. Where EU Directorates are resPon5|bIe
for Directives concerning mana?emen of the
marine environment and safety of marine
Industries, there Is a need for consistent data sets
gpeda forecasts describing the whole European sea

Remote_sensed ohservations from ?atellites are
necessarily consistent across the whole of EuroRe
and the ddjacent sea and ocean areas, and the

number of ground stations and data processin

centres is limited. Thus the_incorporation q
remote sensed space data into European madels is
essentially an operation to be conducted at the full
European scale. Similarly, EuroGOQS agencies
can negotiate collectively with the space agencies
g SA, CNES) to promote optimal de5|9n of
atellite instrument packa?es, orbits, and ground
data mana%ement sectors..  Analysis and
optimisation of observations and data
management at the European scale is also logically
necessary when interfacing the data from the
Europeari region with global GOOS data, and vice
VEIsa.

We cannot comment on the political status of
individual .countries or agencies in regard to
relations with the EU, the Council of Eufope, or
SF, etc., but the present consideration of
technical and geo%rapm_cal factors leads to the
conclusion that the objectives, of EuroGOOS
would be best achieved by including consideration
of the oceanographic characteristics of the White
Sea adjacent t0 northern Russia, the entire Black
Sea, and the southern and eastern parts of the
Mediterranean, and the tropical Atlantic.

The global dimension _

We have close and effective links to GOOS itself,
and communications with the mahor |obal ocean
science research programmes. . The Chairman of
the 10C-UNEP-WMO Committee for GOOS (I-
GOO0S) is a Vice-Chairman of EuroGOQS. -
GOOS and EuroGOOS have formal reciprocal
Observer status. Four EuroGOOS Officers are
Members of the Joins_ Scientific and Technical
Committee for GOOS (J-GOOSI), and the Scientific
Advisory Committee for EuroGOOS (SAWG)
formally transmits its records of meetings to J-
GOQS,” The Director EuroGOQS commanicates
regularly with the International Planning Office of
he Warld Ocean Circulation Experinent (IPO-
W_OCEQ, and corresponds with the Director of the
Climate Variability Experiment (CLIVAR).



CONTRIBUTION TO
FURTHERING EUROPEAN
PRINCIPLES

Competitiveness

The European Princigle of Competitiveness is
furthered by EuroGOOS as follows:

EuroGOOS, promotes a new business activity
which includes instrument manufactyre,
operational field activities, data processing
computer numerical mogdelling, and progugt
distribution. The scale of the blsiness Js of the
order of 500 million ECU/yr, with a possible 5000

0bs,
JBm_ldmg on the existing high scientific ang
englneerlng standards in Furope, EuroGOOS will
bring togéther these skills in such a way as to
maximise the competitiveness of Eufopean
companies and organisations competing anywhere
in the world. o
EuroGOOS will strengthen Eur%pean capahiljty. in
operational oceanography, and hence minimise
Eenetratmn of the European market by non-
uropgan competitors, .
EuroGOQS will strengthen the capability of
European comganles in Operational oceanographny;
large Eurgpean maritime companies working
anywhere in the world will thus tend to em Io;r
European sub-contractors iIn qperationa
oceanography o as to prepare comAJetltwe turnke%/
ggﬁ#gg% When bidding for non-Europea
S.

Cohesion

Multiple and regional cross-border collaboration is
needed In operational _oceano%rap_hy, and this leads
naﬁur_ally and inevitably 1o integration and
cohesion

Regional products which are accepted by several
countries as the best available by all concerned
foster cohesion and the natural adoption of
common standards.

As aIread_¥ demonstrated. EuroGOOS cannot
succeed without detailed and complex cross-border
collaboration on all scales from regional {0 %Iobal.
At the finer scales, extent a few hundred km
resolution less than 1km, regional and local
agreements, standards, and products are required.
At the full European-plus-oceanic, scale a smaller
number of parameters and variables must be
measured and processed in a standard way with
strict ﬂualw control over an extent of severa
thousand km. At hoth extremes of scale, and all

scales In hetween, the technical need to use agreed

standards, transmit data rapidly, and share
beneficial products and forecasts will naturaII?(/
motivate agencies and individuals to wor
together, and promote European cohesion.

Regional information products and forecasts which
are’ respected and accePted by all parties in the
region as the best available Wil foster cohesion
further, Since there may be several different
specialist groducts generated by different
processing centres, the” overall effect will be to
produce a cross-lmkmﬁ of collaborative expertise,
mutual respect, and cohesion. Al parties will have
a vested interest in making the system work.

Subsidiarity . .

The Importanice of relating the observing systems
and forecast products to the scale of application
has been referred to several times above. This
structural. constraint arjses from the technical and
geographical nature of forecasting sea areas and
Ocedns. The Purs_ult of this obgectlve for technical
reasons of e f|C|encr¥ leads dutomatically to a
reinforcement of the European Principle of
Subsidiarity.

qule_states or agencies will make very h|gh
resolution observations In their own coastal watgrs
and estuaries, usm? local k_nowledge, Mmeasyrin
sometimes unique Tocal variables, and satistyin
local special needs. These local forecast products
will be produced by combining the local data with
the output from models nested within larger spatial
scales at the regional, European, Atlantic, and
global levels.

Regional collaboration around particular
European seas will also produce results which are
targeted at re%mnal scdle needs, but benefmnlg
froa’nlthe Eurdpean infrastructure and super-
models.

The cost of operational oceano%raph at the global
and_ full European scale will become too hl? for
Individual nations to afford, In relation o the
return. which a single, state could expect to obtain
from its investment in an exclusive single-nation
P_ro ramme. - Single European nations would alsg
Ind 1t expensive to invest separatelcg and
divergently In components of the global GOOS in
relation 1o the returns they obtairl. Collaboration
at the h|(ihest level is thérefore justified by the
added value both fo EuroPe, and to_ individual
states, which arises from that collaboration.

The natural hierarch\z of_slgatial sca_lef in
EuroGOOS correlates well with the Principle of
Subsidiarity.



Human capital . .

The development of a new tyPe of business will
mean new jobs, to the order of 5000, new careers
and pew professions. As shown bﬁ/ the ECOPS
Conference on the Grand Challenges o

Qceano raghgf,_gHem el, 1995: Woods, 19953.
Ocean Forecasting requires the employment of
specialists in a r_an%e_ of scientific and technical
disciplines, combined in ways which have not been
needed before. New career paths will ogen_ up, and
new_training courses and qualifications or
certification” will graduaIIY be developed.
EuroGOOS Members are already laying the
foundations for these courses.

The future business of operational oceanography
will provide a demanding customer for the output
from hasic and strategi¢ oceanographic research
programmes, and hénce raise the status and
|mﬁortance of the underpinning science and
technology.

These impacts_of EuroGOQS will support the
European Principle of enhancing Human Capital.

Strengthening European identity
Eur_oG%OS_ works becayse all the Members have
an interest in collaborating with their partners to
Eroduce products whicli are_a benefit within

urope, and a further interest in collaborating to
participate In ocean forecasting at the global scale
within' GOOS, There will also be advantages n
gaining experience of operating together at the
global”level, and having the capability to offer
Services on a global “scale_to bysiness and
governments qutside Europe. These characteristics
of EuroGOOS suy ort the European Principle of
Strengthening European laentity.
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Chapter 2 AY
Objectives of EuroGOOS

To create in Europe the new business of operational
services and forecasting of the ocean and coastal
seas

Exploit the advances in scientific understanding and
technical capability resulting from the R&D
investment in oceanography during the last 30 years

Focus international development of operational
ocean services and GOOS on the specific needs of
European users



Chapter 2

| 2E5v*

Objectives of EuroGOOS

To create in Europe the new
business of operational services
and forecasting of the ocean and
coastal seas

Scale of the Busrne_ss

The term “Business” is used here to describe a
generic range of beneficial and largely profit-
making actlvities, not a sranrIe commercial
enterprise. The term 1S used to stress the fact that
European enterprises, both commercial ang
8overnmental need fo develop ogeratronal
ceanograpdy for economrc and commercial
reasons, and that the skills developed are
marketable globally.

Our strategrc obgeotrve IS t0 promote the business
of operational dceanography m an for Europe
within the context of OO an Framework 5
The European GNP value of all marine rndustrres
and services is of the order of ECU200 bnlyr
substantial new business activity can therefore be
developed to provide a wide range of European
agencies and commercial companies with the
marine_environmental data and forecasts which
maximise the efficiency and reliabjlity of their
operations. This new business has a financial scale
of the order of 500 miflign ECU/yr, and a
potential employment level of approximately 5000
Jobs in 5-10 years éexcludrn% the space sector, other
than operational data procéssing) (see Chapter 1)
Forecasts based on operational oceanographic
opservations could significantly increase the
efficiency and benefits of commerCial companies
and im rove management of the marine and
coastal envrronment Further benefits would be
obtarned rom_improve Hpredrctron of grmate
varioility, an |tsr pacto agriculture and power
requirements (OECD,

We have anaI sed the steps needed to improve

Sperahona oceano raphic orecasts and servroes
gee apter 4) ave Identified 10 activities for
onsiste tand contrnuous Implementation:

Ecro&ogncs and assessment of costs and
* |dentification of customers

V%' Obse<
Products and services
The Scientific Basis of EuroGOOS
Technology

The importance of numerical modelling
Optimal design of the observing system
Trials and case studies

AR i

*  Links to other European organisations and
programmes

These are analysed in detail in Chapter 4

The bUfrness of operational oceanograph* ranges
from global measurements of fluxes in the open
ocean throu%h to highly detailed and Site- specrfrc
local measurements |n estuarres and coastal waters
These are sometimes dubbed the “Blue Water” and
“Brown Water” ends_of the spectrum of
oceanographrc activities. The type of measurement
and. strvice provided in “the Blue Water
environment and the Brown Water environment
also tend to range in type from public domain
public good economics in oPen water to short term
economic_and c?mmercra cash sales In coastal
waters. The relationship is not exact, but it
provides a useful guide.

As shown in Chapter 1 the geographical scales of
GOOS and EuroGOOQS are interdependent.  Thus
the full value of local Brown Water observations
and forecasts_is only achieved by providing
boundary conditions and Iong term forecasts from
the coarse %rrd global models. The public domain/
Pu rcg part of GOOS/ EuroGOOS therefore
endst rovrdetetruh/ rgloba framewor and
the | ar?e scale regional franiework, while products
at the Tocal scale are more likely to be saleable for
cash to commercial com anies, or local
government authorrtres and agencies, There are
ome global sea surface and u Iper ocean ro ucts
which”have immediate commercial val ue orsr

routeing and fisheries operations. The more
?omplex and exRensrve sub- furface ohservations to
ull ‘ocean deptn, and in all oceans of the world,



only produce benefits throu h their contribution to
the”|ong term global models for predtctlng the
enviroiiment, Protectm% biod |ver3|t
forecasttng climate variability and Climate change
The predi

people obtaingd by investment in a forecasting
system which is designed to make forecasts of the
order of 1-3 years ahead of climate variability.
(Adams et al &t al, 19951) The ENSO cycle effects
agriculture (Sassone, 1996) and the il and as
ndustry.. (Offshore, Jan

contribation of GOOS and uroGQOS to the
Global Climate Observing System will pay off in
20-50 years. One of the prlntaI long term
benefits of EuroGOOS will be to Teduce
uncertainty about the circulation of the Atlantic on
timescales"of the order of a decade, and hence give

tion of the ENSOcycle is an example™of
the economic and sqcial beneftts to millions, of

WarmnPs of the statlstlcal probability of climate
var|a| eyThe economtc anaI siS"of the costs

fits of GOOS and EuroGOOQS, and the
ba ance between public good components and
commermal com onents IS a compex matter

(OECD, ECD, 199dl EuroGOOS s
acttveI%/ uglpor ing further studies and workshops
(see Chapt

The general nature and scale of the pusiness of
operational oceanography can be outlined at. this
stage, but more work is needed to break the busingss
down into jts gubhc good and commercial
components. We are workm% towargs this objective,

Analysis of the businéss of qperatignal
oceanography 1S a component of the First
EuroGOOS Conference in October 19% (Annexe 5).

Figure 2.1 Installing a current meter in the Denmark Strait, near Greenland

Source Royal Danish Administration of Navigation and Hydrography



Sectors of the business ]

The business of operational oceanography incluges
numerous subsidiary sectors, . Thé following list
Illustrates the range” of activities and commércial
gpportumhes within the general area of the
Usiness:

«  Enterprises conducting seagoing observations,
deployment of instruments, recording and
transmitting data, and delivering data ashore,

*  Manufacturers of seagoing equipment, buoys,
platforms, ROVs, AUV, moorings, sensors,
and on-board data processing and data
reduction packages.

*  Remote sensing operations, launch of
operational o_ceano%raphlc satellites, design of
oceanographic sensor packages, software and
real time data analysis systems.

*  Public domain data and information obtained
by rautine and operational observing systems,
provided by government agencies.

*  Oceanographic instrument manufacturers.

*  Development and marketing of software,
oceanographic models, and gro rammes
which can use o|oerat|onal data and forecasts
to provide detailed and accurate o site
specific predictions for use in industry,

anagement, or regulation of the
environment.

J DeveIoRment of numerical ocean and ocean +
atmospnere models designed to assimilate real
time data and make qperational predictions.
Calibration and test facilities for
oceanographic Instruments and systems,

*  Environmental and bathymetric, surveying,
EEZ survey and management contracts,
Value addéd companies, data processors, tc.,
environmental consultants,

*  Risk analysis, converting environmental data
into advice on insurance risks and hazard
prevention,

o Safety at sea, risk management usin
operational data, information and forecasts
for safety services, navigational services,
search and rescue, emergency Services.

*  Marine environmental monitoring, Ion? term
time Series measurements, detection of frends,
climate variability,

*  Deployment, maintenance, recovery, and

reglacement of in situ operational marine
measuring systems.

»  Pollution monitoring, forecasting of
contaminants and pollution, water quality
management,

*  Design services, provision of climatic marine
environmental dafa for engineering de&gn,
and assessment of insurance risks over the
lifetime of structures.

*  Electronic charting, chart services, and
combinations of environmental, hathymetric,
and other real time data electronically.

»  Fisheries monitoring in real time, fish stock
mode_llmg and predictigns, monlformg the
P_gﬂsgtlon nd velocity of fishing vesselS in real
Ime.

«  Marine d_ata_telemetr%/, instrument to satellite
communications, global data transmission,
satellite to ground data transmission.
Oceanographic data banking, data retrieval
and data distribution servicés,

This list is not exhaustive, at least in part becayse
the business Is at the early stage of a rapid Iearnmq
curve, and many job types or sgeualltle_s have no
yet been gefined. “Marly of the Sectors listed above
could split into two or three sub-sRec|aI|t|es, £ach
Wltﬁ their own economic and technical business
niche.

The estimate of the size of the operational
oceanographic business, and the list of sectors
above, ‘I strictly limited to the husiness of
obtaining oceanographic data in real time, or near
real timg, and providing information products. It
excludes conventional hydrographic surveying and
paper chart publication,” geaphysical survéying for
oil and Igas prosEectmg -all aspects of sCientific
oceanoP aphic research, fisheries stock monitoring
by ana Zsmg fish landings, and all aspects of the
design &nd construction”of rockets and satellites
?hther than the operation of sensors for monitoring
e Sea.



Create new jobs )

Many of the sectors described above are already
growing rapidly, as witnessed by the exhibition and
advertising of their services at national and
International trade exhibitions in Europe. The
financial scale of each sector of business, or the
numbers of people employed now, are difficult to
asoertain, since these ndustries and services are not
described o listed in a dlsaggregated form in
national statistics, which tend t0" bé"based on old-
fashioned categories.

These types of husiness are capital intensive,
comPuter intensive, and skill intensive. The

emp o_¥_ people who have high technical an

scientific qualifications, Equivalent industry
profiles might be obtained by comparison with the
computing |ndustrY_as a whole, consultm%
eng| eermg, or satellite remote sensing, or th

desjgn and manufacture of modern “medical
equipment.

Present recruitment into the embr){o and growing
sectors is principally of graduates and"highly
skilled technicians. Some ‘0f the most succe3sful
companies are subsidiaries or components of larger
organisations with experise ‘in biomedical
engineering, aerospace, offshore geo&hrsmal
SUrveying, efc. In fhese examgles the skills and
techn Io?|es from other sectors can be adapted and
applied fo operational oceanography. AlSo, given
the fluctuating and sometimes unpredictable flow
of business contracts, the diversity helps small
companies survive business downturris,

A fully developed oE)eratio_naI oceanographic

Industry, in all its sectors, with a turnover of the

Rgde_rogg 500 M ECU/yr would create about 5000
W johs.

New opportunities for the supply
industry, and service and value added
companies

Business opportunities exist in all the sectors
listed above, and these can be broadly grouped as:

»  Instrument manufacture, sensors, and
instrument carrying platforms

o Data telemetry, processing, analysis,
modelling, a pproduct dghveryy

*  Field operational services, special ships,
instrument deployment, maintenance.

The business of operational oceanography will
create new markets for instrument manufacture
and the platforms which carry them,
Oceano?ra nic instruments at présent are
manufactured in small numbers for the research
market, with the exception of Expendable
Bathythermagraphs, XBTs, which are used
opera |onaII¥ In Iarﬁe_ numbers gtens of thousands
per year). Research instruments suffer from h|9h
overheads and h|9h manufacturing costs.
Operational oceano% aphy and forecastlng Creates
the demand for reliable, cheaper mass-produced or
batch-produced devices, and production runs of
hundreds or thousands of units would enablg prices
to be reduced. The concept of GOOS requires the
development of instruments which can be deployed
rapidly and cheaply, either drifting in buays, air-
drospped, o carousel-tgge systems releasing
capsules or sensors at pre-teterniined intervals.
There i also an opportunity for new instrument
%pes;,whmh measure wider’ areas of “swath” or

In" observations, extending over an_area or
volume observed from a fixed point, Drifting,
powered, and towed undulating vehicles also
%ather large volumes of data at a'rate which ma){
De moré economical than_ canventiond
Instrumentation platforms (Griffiths, 1994,
Bosman et al., 199%).

Raw data acquired directly from instruments at sea
or from remote observing’satellites or aircraft is of
minimal vaJue until they"are analysed in time and
space, preferabl through computer numerical
modelling, The data Fro ucts that result from the
onqmal Observations thus create a long cascagle of
further derived products and services, Some
agenues or organisations need to obtain Iar?e
vOlumes of raw"data, or part|all¥ Erocessed data,
either at global, regional, or local scales, and then
E)rocess thie data for their own objectives, or to sell
he products on to further customers. Other
organisations will wish to add further variables or
observations of a hlghly specialised. nature, and
develop products to arqet at specialised markets,
or, again, to sell on to intermediaries with yet more
specialised markets. The data é)_roce_s_smg and
value-added industry generates a diversified ranlge
of products whichvary in geographical scale,
accuracy, si)ee_d of delivery, range of variables
spatial resolution, sophisticationof the targeted
customer, and forecast horizon. There is a flrther
range of off-line products based on archival data
re-worked datd o improve accuracy and
calibration, removal of errors from the fast data
stream, and analysis of past climatic variability,
trends, statistics, and extremes,



Data types to be [sjrocessed include the physical The activity of obtaining the data efficiently in the
variables describi ? the state of the sea arid the  field creates the o_pportumtz/_ for cost-effective
sub-sea environment, which can usually be handled deployment operations, serviCing, replacement of
automatically. in real time, and the chemical and Instruments, re-calibration, replacing power packs
biological variables which may have to be checked repairing moorings etc., which must be carried ou
manually, or_analysed off-line in specialised very. efficiently” and at minimum cost. These
|aboratories. Even in the latter case, oUr objective  services are h|gh_|¥ skilled, requiring specialjsed
15 to generate results.and predictions within a short ~ vessels, or specialised packages fitted on'vessels of
enou h_elags_e_d time to take corrective or  opportunity, and European companies could offer
managjerial decisions. such services world-wide.

A Physical  Optical Sediment ~ Chemical  Biological.  Fisheries,
Jgﬁg%i)efs— S P proaictivity — ecology

Stageof T, S, Wind, PAR, lightin  Suspended, Nutrients, Phytoplankton, ~ Biodiversity,

Waves, water transport, bed  contaminants,  zooplankton,  conservation

Currents, forms pollutants, higher trophic  data
proT Precipitation geochemistry  levels
Level 0 W y /

, * *
Level 1 ) * ,
% % « #.AL wun
Level 2 A r g
Level 3 /
r W Lr

Level 4

Figure 2.2 Interaction of observed variables, data processing, and products .

This diagram indicates in an impressionistic way thefact that each data ?ype isprocessed through a series ofLevels,

and thatproducts are often made by combiningvarigblesfor a artlcula_ragph ation. Level 0= raw observations in
sequence as measured; Level 1 = corrected and checked data converted into geophysical or biological units; Level 2

—(afa sorted into ?eo raghmal co-ord_lnage locations (geo-sorted); Level 3 ="processed, mapped,and gridded data;
Level 4 = output ofmaels and customised products.



Logl0 (Time in Days)

C02 emissions policy
Climate prediction

Energy forecasts
Coastal protection
Facilities planning

Agricultural projections
Fisheries utilisation
Energy management
Transportation planning
Land management

Safety warnings and hazard prevention
Fishing operations

Ship routeing

Offshore oil and gas operations
Search and rescue

Environmental protection

Eigure 2,3 Benefits of improved ocean atmosphere predictability . L .

The benefits of GOOS are eftective over different timescales, Some information products will benefitfisheries, coastal
gefences, or agncul,ture wﬂ%péedmnons Sgp%m% 0 C?temds ofafew weeks to months jn advance.  These products will
|

e generated &arly in the GOOSPilot Experirent. Other products and predictions will influence planning on a
decadal timescald, and will take longer to develop. ~ Source: Dana Kester



Benefits for user
The henefit to users i the advantage of having a
specifically targeted description andforecast of the
marine erviroiment in which the customer works,
desrgned to meet exactly the requirements of the
custOmer at the site where the work_Is carried out,
combined with forecasts of conditions for the
maximum forward look whichis achievable by
deterministic modelhn? and statistical forecasts of
expected conditions for longer periods. Highly
sp ecr |c and customrsed prodicts can be prepared
raﬁn y value-added companies because the
|naI data stream and models, provide an
effectrve complete data set, if required, at every
grid nodé of a Very fine resolution model, or they
can be extracted from the model by the customer.

The short- and medium-term economic and social
benefits from operatjonal prediction of the ocean
accrue mainly on the continental shelves and
slopes, at or near the coast, both n coastal waters
an in the adjacent hinterland. (CCMST (1990);

IACMST Economic Workshop_Reports, (19943,
1994, and 1995), ESA FCoastaI Zone Earth Watch
Workshops, 3 vols, 1995), USA-NRC
Oggortunrtres to improve marine forecastin
g QECD Megascience _Forum (1994),

ustralra EEZ roject; (1995) These benefits are
most(y)rnte Ime ranlqez days to 1year and
therefore pay off reative y qurckly Benefits on the
timescale. 0t months fo”1'or 2years arise from
medium time climate forecasts which are relevant
to agricultural Rlannrng and management, and to
Pre iction for the demand of oil and gas. Longer
erm forecasts groduce benefits”in_ energy
management, water resources, construction, and
mitigation of the eﬁects of climate change (Figure
2.3) (see Annexe 6)

The most thorough study of the benefits of ocean
re |ct|on throu moge Irnﬁ Is that conducted ly
A in the SA for the |mpact of ENS
forecastso L month to 1year on the management
of agriculture (Adams et al. 1995; Sassone,” 19%).
This showed annuaI benefits of the order of $2
million f or agnculture and an internal rate of
return of The anaIysrs used advanced
economic and structura| models of \
agricultural busingss tg obtain. its results. T |s
particular type of easily |dent|f|able benefit t0
agriculture is not so applicaple in Europe, since
there is no medrum term climate fluctuation as
extreme as the ENSO cycle in the North Atlantic,
Much smaller studies have been conducted in UK
on the potential benefits of improved operational
oceanograPhrc forecasts on three sectors: (I
Coastal"sott engineeri V\9 1) Ocgan towing a
ship routeing; and (iii) Water Quality management

in the North Sea. The results of these three studies
are quoted below as illustrations of the new types
of benefits. EuroGOOS will examine many more
cases In the same manner, choosing industries in
other countries, or on the European Scale.

Benefit example (i):
Coastal soft engineering
Soft en neennra; I the technique of using, beach
replenishment and modification of the offshore
seabed profile to divert or control the natural
transport of sediments so that the coast Is
dynamically stable year on year, wrthout the
construction of massive defences. The UK soft
engrneerrnp coastal defence mdustry would use
Operational” marine data very efficiently, with h %
LJotake and utrIrsatron The potential enefrt tot
K of an improved observation system in 5-10
years time is of the order of tens of fmillign per
year In this sector, of which approximately £8m/yr
s directly attributable to the use of new
operatronal data d(IACMST 19943).  The
techniques of sand re Ienrshment and soft
engrneennd are qurte wi dvuse In Eurgpe and
equivalent henefits could be obtained on all
eroding coastlines of Europe.

The IACMST study identified the following factors
which may be part of a soft engrneerrng
proct;ramme and require reliable data in design an
continuous management:-

) Predrctrnrq extremes of sea level, flood and
surge warhings, emergency action.
Climatic design criteria and operational
redictions).

i) Predicting storm overto (ﬁ)prng events,
emergency warnings and actions.
gW|nd+wave+t|de sur?e (Climatic design
nd operational predictions).

iii)  Monitoring and predicting conditions for
coastal construction work”(Waves offshore;
sea level and overtopping on coast).

iv)  Decisions on when to start and stop
constructrg ﬁ] erations at the beginning and
end of each summer season.

V) 3-dimensional directional wave field,
s ectrum and orbital velocities. SCIrmatrc
redrcted In order to calculate sediment
tran port).

vi) - 3-dimensjonal current field and vertical
profiles. (Climatic and predicted, to calculate
sediment transport).
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vii

vii

re 2.4 Location of tide

Monitoring and, predicting temporal and
spatial changes in coastal and near-shore
bathymetry.” (Effects on waves, currents,
erosion, ang sediment transport, moving bars,
sand waves).

Improved bathymetry of European shelf seas
to Improve accUracy of numerical models.

Use of sediment transport monitoring or
models to explain and predict observed
changes In bathymetry and coasal
erosion/accretion. (Operational prediction of
slumps and cliff falls, beach replenishment).

Monitoring and prediction of onshore-
offiho_re sediment trangport, (Beach
replenishment, gum ed replenishment,
sediment by-passing

auges on the cqast of Denmark

gource: Royal Danish Administration for Navigation and Hydrography

Xi) Dredgmg interacts with soft en%meermg,
whether Tt is a source of reglem hment
material, or question of monitoring extracted
Palzl%st. Precise bathymetric checksare needed
0 20cm.

Xii) ResPons_e to relative sea level rise, salt marsh
contraction, Increased current and wave
action due to sea level rise.

xiii) Beach and dune stabilisation by vegetation.

xiv) Dredge spoil may be dumped at a location
from'which it reurns to the Bomt of
dredging. To |dent|fs% safe dump locations the

bottom profile must be monitored to an
accuracy of £ 10cm,



Benefit example (ii)
Ship routeing and oceanic towing
Shro routeing Services already exist, *hut are based
on limited meteorological forecasts,_and wrth ve
little information on currents. The IACMS
report (1994h) examines how forecasts achrevable
by GOOS or EuroGOQOS in 5 years time would
Increase efficiency and profits to customers. The
value of routerng forecasts derrved from improved
operatrona 0C anorira cYW Ich accrue to the
towrng indystr Ay and ong istance shipping are of
the ortler of £40m/yr in 5-10 years time. The most
Important forecasts for routern and_fowing are in
the time range 3 days to 3months. There iSa need
to increase accuracy, resolution, geographical
coverage, variables predicted, and forecast period
over present performance. All the requirements
are achievable within the_existing planned systems
envisaged for GOOS. The ker{ variahles'to be
measured, modelled, and forecast are: winds, wave
spectra, currents, sea Ice, sea level, and fog. The
calculation ofvalue of foregasts could be increased
ag proximately gro rata, for_other_countries in
lation to the Scale of their shipping industries.

UNCTAD (1992) shows that the gIobaI revenue
from marine transport was $173bn in 1991 and
that this was achreved rn transportrn $3314bn o
seaborne imported trade goods. Brng In the
K produced a revenue of£3.2bn in 1986, and hull
and cargo Insurance produced a revenue of £2bn.

Broad anaIYsrs of cI;IobaI statistics on shrpprn%
revenug rmp es.that there is an upper bound on th
potential benefit from forecasts and shi rﬂ routerng
of about $2.25bnfyr, and an upper limit on th
Eotentral benefit to UK operators of the order of
AOm/yr. I these figures can be substantiated by
examrnrng the practrce of the routeing industry, the
up-take of data, and the way in which rm rove(
servrces can he utrlrsed this would | ustry UK
investment in GOOS of the order of £1-4m/yr.

Value to UK includes actual profit to UK owned
shipping and towing services, plus:-

*  Reduced losses to insurers
o Saved lives

o Profit to UK services organisations, sale of
products, Met Office etc.

*  Business for operators of the observing system

o Sales of technical systems to organisations in
other countries

»  Profit to manufacturers of goods transported
with reduced transit times

*  Reduced accidents, pollution, and reduced
demand on emergency services

*  Improved management of ports and port
approach channgls

X%rcal General Cardo or Container ship costs £3-

plug fue makrn%atotal of about
£5000 day b £100,000 per voyage. An efficient
routeing System_ can Save 5 10% of transit time at
gessatstgrsd occasionally prevent serious damage or
r

A routeing service would estimate on average to
save 5 holrs on a (10-day) trans-Atlantic voyage,
or about 2-2.5% of transit'time,

Savings are made through:

o Less fuel consumed

o Lesstime for stevedores waiting

o Cruise time shorter, ready for next trip
o Less damage to vessel

Scale of risk: a large container shrp carrying 3000
cars Is under pressure to sail on at all costs, Under
these conditigns the Master is prone to take risks
and suffer shi damage There Is enormous capital
tied up n transit. TAis factor will tend to increase
as mare capital hgh -tech consumer goods are
manufactured in oné country and sold In another

The value of imports transgorte by sea annually is
$3314bn (UNCTAD for 1991). Given the duration
of ocean vo ages a srgnrfrcant proportion of this
value Is In transit at any one time,



Benefit example (Uil
Water quality modelling & management
A water quality modelling and pregrctron system
for uropean coastal and shelf seas adj acent 0 the
K could be built u fo A)rogressrve over 10 years,
wrth UK benefits o the order of several tens 0 £m
Eer ear, but the benefit is_unlikely to be as high as
100m per vear (IACMST 19953/ Other coastal
states would benefit to the same extent pro rata,
The costs are of the order of a small multjple of
10m per year, on top of ot er costs already
drsburse 0 SU portR ysical modelling of the
sefseas to produce other rdentrfred benefits. The
ratio of bene ItS t0 cost on the basis ofUKrunnrn
the system alone is therefore of the order of b:
but this would be Tmproved by a further factor of
the order of 3-5 by the involvement of the other
European riparian ‘states. There are many aspects
of policy and Euro,oean Directives which, benefit
troarrr]tt]ay Q model, but which are difficult to
vanti
he examples given above have been presented at
some length Since 1t is sometimes difficult to
envrs(a;qO how the data and forecasts generated by
EuroGOOS would really be used. 1t 1s importarit
to show that professronal and potentrally sceptical
user groups are already menta y pre(gare to make
the best use of data from EurgGOOS Member
a%encres Th e th ree examples described, and the
er studies by A on cIrmate forecastrng for
grrculture and te A study of prcatronso
astal data (ESA 5 ) arejust exam les of
analysrs of benefits out 0f hundre s which mr%ht
have heen carried out, Other examples Include Sea
ice forecasting in the Baltic, and storm sur%e
redictions to prevent flooding in the Netherlants
Fig. 25). In every case the benefits derived from
he data and forecasts are significant. Af a
provisional estimate, the sum 0f such benefits
amounts to many times the cost of the
observations.

This section has shown by case examples how the
Por%dterfsts of EuroGOOS will provide new henefits

Economies of scale achieved through
European collaboration
We have already shown that the technical and
geographrcal constraints _of operatignal
ceano%ralohy require Intensive collaboration,
There 1§ also’a strong motive to devolve [ocal
observations and modélling to local communities
thus maximising subsidiarity. At the upper end of
the srze scale 1t Would be unaconomic for numerous
r erent a encres In different countries to run
ug licate arﬁe scale models, or to repeat
bservations which only need to' be made once,
T us a sound design of operational oceanographrc
infrastructure through EuroGOOS automatically
provides the benefits of economies of scale.



Figure 2.5 Diagram of the great storm surge of January 1953 = | .

The main tide enters the North Sea offthe Scottish coast and circulates in the direction shown here by the white arrows.
Dunnworth—westerlystorms, the water IS driven up against the Dutch coast. High water levels occur inparticular
when the height of the storm coincides with a high (spring) tice.  Source: RIKZ

Eigure 2.6 OCCAM %Iobal mode] plot of instantaneous sea level relative to the geoid
S

The colour scale range istrom +2m (yellow/orown) to -2m (blue/purple). - Source: SOC



Exploit the advances in

scientific understanding and
technical capability resulting from
the R&D investment in
oceanography during

the last 30 years

Chapter 5 outlines the range of existing European
institutions and collahorative arrangenients which
enhance the development. of "EuroGOOS.
European qceanographic institutions have
participated in all the major regional and globa
ocean Science programmes since 'the Indian Ocean
Expedition of 1958, During the last 20 years there
has been massive investment in the collaborative
research programmes as follows:

»  Tropical Ocean Global Atmosphere
Experiment (TOGA)

»  World Qcean Circulation Experiment
(WOCE)

* Joint Global Ocean Fluxes System experiment
(JGOFS)

*  Global Ecosystem Experiment (GLOBEC)
o Climate Variability experiment (CLIVAR).

Agajn, European labgratorjes have heen fuII%
involved. Hundreds of smaller regional researc
rogrammes have also been carried out b
urdpean groups in every ocean of the world, and
In the Eurapean regional sess.

The ?reatest chan%e in the social and financial
Batte n of Europeah research in oceanography has
een produced by the DG-XI1I Marine Science and
Technology ( ST) programme, which was
initiated in 1988, and the serres of Euro ean
Conferences launched_by ESF and ECOPS
culrunatrng in the Conference on Grand
Cha nFues in Oceanograh in Bremen in 1994,
Conference Ocean Forecasting was
udged ¥ the partrchants at the Conference 0 he
temo |m ortan of the Grand Cha en es
Woods, 199%). Recent analrusrs bg uroG
he 114 proj ects completed | | up to
showed that 51% of them were rate erther (
essential research which had to be carrred out t
support the_development of EuroG
research which would indirectl stron H Sp
the development of EuroGOOS, 1t follows that
there I a tron% case for capitalising on the past
research, and developing a system which will use
the knowledge gained to prodiice wealth, save lives,

and protect the environment,

The past investment in satellite remote sensrng will

also produce a pay-off through the_application of

o erational mariné data to forecasting. Annexe 7
shows the international schedule”of satellite

missions designed to observe the ocean and sea ice.

Focus international development
of operational ocean services and
GOOS on the specific needs of
European users

The three major focr of investment in and benefits
from GOQS are Eurgpe, North America, and E +
SE Asia, including Australia. . Other regjons, will
tend {0 depend heavily on aid and technology
transfer programmes; The USA has already
chosen to emphasise collaboration with the Pacific
rim, and work with Japan, Australia, and to a
certain extent China and'India, to crack the ENSO
problem. . This will_help many of the smaller
countries in the Pacific and Indian Oceans, while
providing maximum return on_ investment by
giving prédiction of the ENSO climate varrabrlrt;i
on land, and providing benefits for all the centrd
Amerrcan states. . Europe benefits relatively little
from this scenario. The USA will also aflocate
some effort to the east coast Atlantic waters, but
not as much as to the Pacific.

Europe has a primary short and medium term
interest in predicting t e state of jts shelf seas and
semi-enclosed seas. Beyond this the economic
operations of Europe extend |nto the Atlantrc ang
Arctrc waters th rou% fisn mg ang
offshore il and g eEuropean |mgor of oil

and gas from the Middle East and West Africa
aIso epends upon long distance tanker shrpprn?1 In
the Atlantic. The cIrmate of Europe Is determined
by the north war heat trans ort in surface
currents especia 8b y the Gul Stream and the

North Atl antrc yrrent carryrng heaf U
Norway. Conversely, cold weathér and ¢ Ider
climate’in Europe aré influenced by extension of
the Arctic roatrno sea [ce, or possibe bIockrn% of
the northward currents by buoyant stratificatiof of
the North Atlantic. The latter event Is g possible
Paradoxrcal conseguence of global warming, since
he Increased meltwater would make the Surface
waters of the Atlantic lighter, and prevent
downward convection of cold water from the
Arctic, thus preventrng the warm surface currents
from penetrating far Rorth. In the extreme case
climate In Europe would become similar to that at
present experienced in Labrador.






Europe therefore hag a strong interest at the global
scale In upderstanding and predicting the whole
Atlantic, from the Southern Ocean to”the Arctic,
including Iorocesses in the Arctic Ocean which
Influence™climate and fisheries. I we take a broad
view of the European area of scientific interest, this
includes the Arctic waters as far east as Nova
Zemlya, and the Medjterranean and Black Seas.
The State of the Mediterranean surface waters
apfo_ear to be correlated with the climate in north
Atrica ang the Sanel, and prediction of these
events will be of great economic and social
Importance.

Ocean basin modelling which includes floating sea
ice and ice sheets mewtab% requires global
coupled mogelling of the atmosphere, and, In

ractice, %Io_bal ocean modelling. _ Several

uropean hational agencies, and the ECMWF
alread?( have experience of global ocean coupled
modelfing, albeit global ocean models are still'at a
coarse résolution: The regional and_ocean scale
models which are of maximum benefit to Europe
depend completely on adequate global data and
global modelling,”and thus Europe must play a
ma{)or part in the development and operation of
global models.

Eurqp_e needs to influence the plannin? and
prlo(rJlnlses of international GOOS for the folfowing
[easons.

*  To ensure appropriate satellite instruments,
polar extent, sensors, and orbits to cover the
areas of European interest,

»  To perform adequate modelling and deep
0cean measurements in the Atlantic,

*  To provide boundary conditions for the
European shelf seas

*  To ensure adequate aid. and benefits to
developing countries with whom we trade and
have cultural relations.

*  To ensure adequate global modelling to
support the nested oCean hasin modéls.

o Toensure that Europe isalways inthe
vanguard _oftechmﬂues and data sets required
for Operational global modelling and

forecasting.



Chapter 3
Guiding Principles

Introduction

Develop services that are targeted towards
identified user groups

New technology, and particularly the combination of
high resolution modelling and data assimilation will
increase the potential benefits, and produce a new
range of cost-efficient services

Some general principles constraining the Strategy
for EuroGOOS

Geographical Scope

Kbt



Chapter 3

Kei, .

AObsc<

Guiding Principles

INTRODUCTION

The first two Chapters have presented the
background and objectives of Eu oGOOS from
which a number of 8UIdlng general onnmples are
derived. These lead_to the”presentation of the

itself in Chapter 4 The

Strate Guidin
Pnnmp?gs are presented in th|s Chapter. !

Develop services that are targeted
towards identified
user groups

New opportunities arising from new
science and technology investment will
create new potential user groups for
EuroGOOS products
Chapter 2 has shown that the investment in marine
science and technology research during recent
decades has opened up he opportunity to"develop
Reraﬂona 0Ceanograp Xasanew husiness, . This
ables us to roduce a New range of cost-efficient
services. In Ch ter 4, where we set out the
detailed Strategyf r EuroGOOS, we will use the
following convéntions with regard to time phases:

Short term, 1996-1998: Implementation of
components of EurpGOOS dunng this timescale
be based only on mariné science and
technolo%y results” which have ajready been
completet. Imp rovements |n erform nce of
operanona oceanoq(rag }/ be achieved %y
lisation ofeX|st| nowledge, improvements of
logistics, ang |mProvmg standards of data
management, formats, etc

Medium term, 1998-2002: Implementation of
comgonents of EuroGOOS dunng this timescale

|l be hased on science and technology which has
already heen funded, and is underway Tiow.

Long term, 2002-2006, and_ later: . Implementation
of components of EuroGOOS dunn? his timescale

will be based on science and technofogy which has
not yet been funded or started.

On each timescale we can anticipate that there are
either customers who already appreciate their need
for operational oceanograghn: products, customers
who realise that prodcts codld be generated to
meet thelr reolunements If existing sCientific and
technologica researc were “applied  and
|mplemented and customers who consider at
present that their regunements cannot be met, We
will attempt to 1aentify customers in these
categories, and develop an understanding of their
requirements, taking into  accotnt the
differentiation of different types of product and
service gescribed in Cha Pter During each phase
there will be close links to the research community
so that new science feeds through quickly to
exploitation.

Develop dialogue with potential users
The potential users of modern oceanograghm data
products are not_a unitorm rouR f easily
classmed organisations or peoplé Teusers are
spread across many tenso in ustna and service
sectors gsee Chaptér 1 Fi %ure 1and Table 113
they exist in all uropean oastal states and world-
wide, and. they include European companies and
orgamsatmns functioning outside Europe. The
data and products which fhe )/ require encompass a
wide ran?e of variales, degrees fprocessmg and
product types.

We have already started to identify the categories
of variable and ‘product which users need, défined
by variable, parameter, and” industrial or Service
sector.  As agdress’ Ilsts and contacts are
augmented, aglalogue will be developed, using
feed hack and Techno g Foresi ht techn| ues
to_anticipate those dévelopments and

bnrgrntrn/atmn products which have the hlghest



Trans-national collaboration

within Europe

It IS axmmatlc for techmcal and geographical
[easons % apter C) and for reasons, of economic
benefits of scale (Chapter 21 that all EuroGOOS
activities will mvolve collaboration between
Member Agenmes In different countries at a level
SEB&O gﬁlt and consistent with the Principle of

ure 3.1 GOOS stepwise implementation

New technology, and particularly
the combination of high resolution
modelling and data assimilation
will increase the potential benefits,
and produce a new range of cost-
efficient services

Chapter 2 has shown that new instrumentation,
new methods of instrument deployment, reduction

of costs and maintenance " requirements,
automatlon and_ de-manning, combined with
computer modelling and data assimilation will
result 1n new data products and forecasts which
would have been impossible a few years ago.

Several major global smentmc expenments In marine science are aIready underwa orare plannedfor |ater this

decade. A
gatherin Ystemfor Climate
ncreme a%

experiments not et completed.

arch andpregiction. Tl

be carried out

an 0 servmgSe ystem Develo ment Pangl goa%%drerﬁorte In 1395 onte esign of an ocean data
| |
ly as the information becomes available. Some dec?swns can be made now; others depend on scientific

plementation ofthe GOOSwill



SOME GENERAL PRINCIPLES )
CONSTRAINING THE STRATEGY
FOR EUROGOOS

*  Avoidance of duplication. '
+  Continuqus interaction with the research
community, and EU-supported research '
programmies.
*  Balance hetween “Blue Water” and “Brown ‘

Water”, between public %ood economics and
%ommer(:lal enterprise, short term and long
erm.

ure 3.2 Processing of meteorological observations

Progressive introduction of more sophisticated
computer models, higher spatial resolution,
more variables, more complex mylti-variate
forecasts, and longer forecast horizons.

Progressive introduction of improvements of
technology.

Technolo?y transfer to developing countries,
and an active aid and assistance programme.

Promotion of training and educational courses
within Europe so as {0 create skilled personnel
for the new career of operational
oceanography in Europe and elsewhere,

Fi . . " .
Flow diagram ofhow observations areprocessed in models to generate products which are distributed to operational

users. M

nitoring how users apply the information is then used to improve the system. - Source: The Met Office



GEOGRAPHICAL SCOPE

The geographical scope of European interests in
operational oceanography are:

The coastal waters and estuaries of all
European states which are either Members of
the EU, or within which national institutions
are Members of the ESF.

The European shelf seas, and adjacent semi-
enclosed seas, including the Baltic, North Sea
and north west European shelf seas, the
adjacent Arctic Ocean, and the
Mediterranean.

The Atlantic Ocean.

European interests in operational .
oceanography extend to collaboration with
the major participants in GOOS, Canada,
SA, Japan, Russia, China and Australia so
85 10 fake ug the responsibility ofthe
technically developed countriés for providing
tgg 6e§ources and technical infrastructure for

European enterprises in operational |
oceano%raphy,wnl rovide their services,
competitively in the support of any legitimate
coastal or maring industry or service in any
coastal state, or in support of European
Industries operating outside Europe.

European a%encles skilled in operational
oceanography will participate in the plannmg
and implementation of the infrastructure an
global components of GOOS,

Other oceans of commercial and geopolitical
Interest to Europe.
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Chapter 4

The strategy for EuroGOOS:
1996-2006 and beyond

Introduction

Strategic Sectors

Identification of customers, users, and beneficiary groups

2. Economics of EuroGOOS and the estimation of the benefits of
operational oceanography

3. The scientific basis of EuroGOOS

4, The technology of EuroGOOS

5. Trials, development, and case studies

6. Design and optimisation of the observing system

7. Numerical modelling and forecasting

8. Products and services, value added and the end user

9. The global dimension

10. Links to European organisations

Synthesis

Conclusions



1. Customer identification
8. Product design & services 2. Economic assessment
\

7. Numerical forecasting (Upgrading the system)

t

6. Operational Qbserving System j
3. Scientific basis
5. Trials and case studies

4. Technology for EuroGOOS

Figure 4.1 Diagram showing links between activity sectors of the EuroGOOS Strategy
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The strategy for EuroGOOS:
1996-2006 and beyond

INTRODUCTION

We have identified the need for EuroGOOS
Chapter 1), the Objectives which must be met to

eet that needg apter 2). and the Guiding
Principles which EuroGOQS recognises for
developing operational oceanographg ( h%pter J)
This Chapter defines the strategy which EuroGOQ
Members a%ee for the design"and implementation
of EuroGOOS .in the next "10 years. - Subsequent
Chapters outline the methods, resources, and
immediate next steps.

Our strategic objective is to promote oReratmnaI
oceanogéa yin‘and for Europe within the context
of GOOS, EuroGOOS deveIoP_ment will be
structured in phases with the same timescales as the
European Framework Pro%r_ammes. We have
analysed the strategy needed to improve operational
oceano ra8h|c forecasts.and services, and have
dentified 10 sectors for action:

L !)den Ification of customers, users, and
eneficlary groups

2 E ics of E d the estimati
T ng et
3 E@&gientiﬁc Basis of EuroGOOS and

4 Er&?c)ngchnology needed for EuroGOOS and

5. Development, Trials, and Case Studies

6. Design anq optimisation of the civil
operational marine observing System

7. Numerical modelling and forecasting.

8. Proﬁucts, services, value added, and services
to the end user,

9, gg ogﬁtqu]lrge(pggn and interface with |-

10. Liraks to other European scale organisations
and programmes,

It is.axiomatic that we will not duplicate the
activities of existing European agencies or national
agencies. The above sectors of activity are not the
Ermupal okgectlves of any other organisation in

urope, and do_not overlap seriouSly with any
orfqamsatmn. These activities do support the
inferests of manr¥ other European agenc_les and
organisations, and there are many organisations
and programmes which are condcting activities
important to EuroGOOS. We will therefore
maintain close links or mutual Observer Status
with those organisations, In many cases the
activities listed above could not be carried out by
any body other than EuroGOOS.

The activities listed above are not related by a simple
linear chain of cause and effect,_or progressive
development in a time sequence, . They need to be
implemented concurrently and in pdrallel. 1t is
convenient to enwsgge some of the activities heing
related in a circular fashion (Fig. 4.1).

This is still an over-simplification, since many of
the activities would be linked across the diagram in
a star fashion. In summary, all the activitiés listed
are essential, and must be pursued in parallel. The
links between them wil| he developed as required,
but without addmfg to the complexity of the system
or the workload ifpossible.

Within each sector of activity this Strategy
Document presents the following information:

o Overall strategic objective, with comments.

o Short term abjective of EuroGOOS up to end
1998, includling decisions taken or actions
started during™1995 and  19%.

o Objectives to 2002, and to 2006 and beyond.

»  Expected rate of progress in the immediate
future; actions or support required in the
Medium Term.

»  Actions and support required on the longer
timescale.



OVERALL STRATEGIC
OBJECTIVE

To identify and maintain contact
with a customer base of many
hundreds of organisations; to
understand their needs for marine
environmental data and forecasts;
to up-date this information
regularly; to develop a dialogue
between EuroGOOS Members and
customers and potential
customers.

Comment:
|dentification of customers and describing their
requirements for operational information and data
products is definitely possible but not easy. There
are different classes”of customers for each level of
processing of the data, starting with raw
observational data, and working throligh sta%es of
data .quality control, assembly, 9
assimilation,” modelling; and high Teve product
generation. Each industrialicommercial/
overnmental sector also requires different
arameters and variables, processed. in different
r(::%rgé)renrations predicting different impacts (see

woGOOS ustu d rt ke hrse rcre No
Other 0rganisation wr or ont errg sca

We must rdentrfy the agDencres organisations, and
companies which can enefit rom oPeratronaI
marrne data, work with them fo clarify their needs

and data requirements, identify the Services they
re%urre and relate these needs to intermediate data

rocessing agencies and value-added companies,

he benefits identified in this sector can be Used to
improve estimates in the analysis of the economics
of operational oceanography.

It is not possible to solve this Problem by invitin
one or two so-called users to be Members 0
EuroGQOS, or to set up a small WG including 3-6
users No group of only 3 or 6 Specific USers of
data Woirl understand the needs of the 1,000
protentra oth er users who are not represented,
hey would also tend to be brased towards their

own requirements. We must make a thorough
inventory of user organrsatron rncludrn%
commercial companies, and relate this list to th
economic assessment of benefrts and to the data
requirements of each type of user.

SHORT TERM OBJECTIVE FOR
EuroGOOS UP TO END 1998

Identify the addresses and
personal contacts for at least 100
potential customers and user
agencies for operational
oceanographic information and
forecasts in each country which
has a Member Agency in
EuroGOOS. Identify a check-list of
non-European users.

We have aIready identified many potential user
%roups th rou% requrrements surveys in UK and
rou OI\/IA through the MAS
on erence n Sorrento, and the

Oceanology International-96 Exhibition n the UK.
CNR ha&s translated the EuroGOOS data
requirements survey in Italy, and CICYT s ready to
circulate it in S?arn These surveys, combined with
attendance at rade exhrbrtrons and conferences
have provr ed hup reds of contacts with
commercra companies and trade organisations
req urrrn? data. EuroGOOS Members themselves
have g statutory requirement to meet environmental
objectives, and therefore will be data users. We also
have to identify the. needs_of EC DGs and the

A.EuroGOOS Officers will visit and work with
representatrves of EU/EC DGs in order to identity
their needs f? PPeratron I oceanographrc data an
forecasts rn ulfilment of their opjectives. We will
also establish working relations wrth OSPARCOM,
HELCOM, EEA and"ECMWF.

The First EuroGOOS Conference, 7-11 October

96, will enable us to present ifs strateg t0 a
selected audience of decision-makers Targely
{epresentatrve of the user community, and to listen
0 USers



IDENTIFICATION OF CUSTOMERS, USERS, AA/D BENEFICIARY GROUPS

MEDIUM TERM OBJECTIVE FOR
EuroGOOS UP TO END 2002

Develop a routine system of
acquiring customer address lists
from exhibition catalogues,
conferences, and surveys of
product users. Continue a regular
schedule of dialogues with
customers and user groups
through conferences and
workshops, surveys, and feedback
exercises. Check the lists against
performance or up-take of
information and forecast products.

Comment: ) i ]
We can use the customer hase list to, refine economic
calculations of what information is used for, and
hence the benefit to the European economy.. Use
cystomer base list to jdentify and prioritise activities
of user grougs_ outside Eurdpe, and hence improve
Europedn activities in operational oceanog aphg
?Iobally, and in relation to aid programmes an
echnology transfer to developing countries.

LONG TERM OBJECTIVES FOR
EuroGOOS UP TO 2006
AND BEYOND

To broaden the customer

base by strengthening links

to climate variability forecasting,
and land-based users of climate
data.

Expected rate of progress, and support
required in the medium term _

This activity is progressing steadily but slowly
through the Initigtivé of Members. . More effort is
needed at the national level to idenify user %roups
and to classify them by type if it is deemed
commercially sénsitive to reléase address lists. We
must have quantitative evidence of the number and
type of customers.

Actions and support required on the
longer timescale ) )
The existence of EuroGOOS is hased on the premise
that there are large communities of users.of
operational oceanographic data. 1t is an obhgianon
that Members should work continuously to
maintain up to dage the customer base, and to
provide impartial information to EuroGOOS on the
range and type of the customers. This is an internal
matter for EuroGOOS Members.



OVERALL STRATEGIC
OBJECTIVE

To analyse and publicise the
economic facts about the need for
operational oceanographic data
and forecasts; to improve the
techniques of gathering economic
information on marine industries
and services; to develop a
standard methodology for all
European countries to use in
estimating the economic and
social scale of marine industries
and services; to promote
theoretical analysis and
publication of economic models
for international operational
oceanography. Tojustify
investment in operational
oceanography.

Comment: . .
EuroGOOS has heen established by its Member
Agencies with the firm belief, based on experience,
that there is a need for and a market for real time
and near real fime civil operational oceanographic
data and Information products. There are
hundredsof technically developed potential users
of operational marine “data who can use the data
themselves, or convert it intg more practical
Brese_ntanons for thousands of end-users. The

enefits of operational monitoring and forecastmg
of the ocean and %oastal seas have heen esé|mae

approximately n the USA, and with more detailed
Inventories in Australia, and UK. Some hroad
calculations have been mage for global benefits by

CD. (For discussion of the economic issUes see

Chapters 1and 2).

OBJECTIVE FOR EuroGOOS
UP TO END 1998

Participate in workshops on
economics and cost benefit
analysis of GOOS at I-GOOS
Planning Meeting in Washington
May 1996; organise sessions on
economics of operational
oceanography at the First
EuroGOOS Conference, October
1996; ensure that the study of the
economics of GOOS is supported
at an international level with
particular attention to the needs of
developing countries.

Comment: .
Economic analysis of the valye of GOOS and
EuroGOOS has been carried furthest so far in
USA and UK. Detailed work on an industry by
mdustrey hasis has started in the Netherlands. “The
Norwegian experience with the inter-agency
collaborative HOV Rm{ect IS also relevant, The
space Industry, both at national and European
levels (BNSC, CNES, ESA) has carried out some
research info the economic value of remote sensed
operational oceanggraphic data, using commercial
consultants.  QECD Mega_sc_lence Forum
Secretariat has discussed for w_smnal!}( with |-
GOOS and EuroGOOS the following studies:

a) Analysis of standard methadology for assessing
the contribution to GNP of marine industries
and services within a developed state.

b) Anal¥s|s of methodology to help developing
countries to assess the contribution of marine
activities to their GNP, and possible benefits
from GOOS.

¢) Towork with |-GOQS and NOAA to improve
methodolo%y for %Iobal assessment of benefits
and costs 0f GOOS.

We will work with DG-XII and NOAA to organise
workshops on sfandardised methodology. TOC-I-
GOOS has invited EuroGOOS to co-5ponsor a
workshop on capacity building for developing
countries needing to participate in GOOS.



ECONOMICS OF EuroGOOS AND THE ESTIMATION OF THE BENEFITS OF

MEDIUM TERM OBJECTIVE FOR
EuroGOOS UP TO END 2002

Complete country-by-country
descriptions of scale of national
maritime industries and services
on a standard basis, and
aggregating results to produce a
European overview. Develop
intermediate models of
international economics of GOOS
and EuroGOOS. Complete
economic modelling of the
benefits of climate change
forecasting in collaboration with
GOOS and GCOS.

Comment:

The bi qest problem s the shortage, of skilled
personnél with sufficient experlence of economic
modelling, information gath ermg[ marine
industries. and oceanogra h With the best of
Intentions, |nd|V|duaIs 0 groups who are ver

skilled in some of the necessa dlsmf)lmes but Iac

others, can conduct substantial studies and

Produce very inaccurate and misleading results. In

he short term we have Identified a sSmall number of
well-qualified exPerts but as the need to carry out
these studies continues, there will be an urgent need
{0 recruit more staff to work on the problem. This
15 the limiting factor.

OPERATIONAL OCEANOGRAPHY

LONG TERM OBJECTIVE FOR
EuroGOOS TO END 2006
AND BEYOND

Complete multi-parameter models
combining economic models of
marine industries and services,
models of the up-take and
application of forecast information,
and the resulting economic and
social benefits. Adapt or develop
economic and social models for
the non-tangible benefits of GOOS
and EuroGOOS, especially social
and environmental benefits.

Comment:

As for Medium term.

Expected rate of progress, and support
required in the medium term

Good progress is bemg made aIreadZ ina sPoradm
way through the chafice interests and skills of a
small number of eo Ie in Netherlands, UK, USA
and OECD nas s Cg)ported professwnal
studies of the |mpact of ENSQ cycle on agirlcu lture.
Overall this is unsystematic, and will not be
sufficient effort. Extra resources and personnel are
needed, fwstlg to help develop workshops and
instructional Sessions, and later on a_continuing
basjs. We will have to seek collahorative partners
and additional funds to conduct this work.

Actions and support required on the
longer timescale

The skills needed for this analysis are similar for all
countries, but are in short supply. In the long term
EuroGOOS Members will collahorate globa ly to
conduct these studies, to rovide gm ance for
investment in operational oceanograp ¥ In each
country to maximise its qwn benefits, _This |s an
essential task since developing countries will be
unable to identify the benefits of GOOS to their
economy .or society without assistance, and will
then losg interest i GOOS. Financial support will
be needed from_a number of sources both within
and external to Europe.



OVERALL STRATEGIC
OBJECTIVE

We will obtain the best available
scientific advice for the design and
implementation of an observing
system; ensure that numerical
models are developed and tested
with the capability to meet the
requirements of EuroGOOS;
analyse plans for the
implementation of EuroGOOS and
detect if there are scientific flaws
which would undermine the
system; analyse the limits of
predictability of models, and
develop scientifically sound
procedures for assimilation of data
into models.

Commen

A Science Advrsory Working Group (SAWG) has
been set up by EuroGOOS (see Annexe 2 for oRR
The Science Advisory. WG “of EurgGOOS has t
res onsrbrlrty of defining the scientific basis for the

perational system poi trng 0Ut new gpportunities
whrch are_available because of scientific advances;
and warning Members when intended or planned
grogects aré likely to be undermined fy lack of
ciéntific information or understanding. The
(5. maintains cIose contact wrth the Jornt
Scientific and Technrcal ommrttee for G (SJ
0082 Module Panels of J-GOOS
Climate, EIeaIth of the Ocean, Living Marine
esources, Coastal, and Marine Services) are now
starting 1o have reqular meetrn%s an there 1S
effectrve cross mem ershrP betw en Euro OOS
Members and_most of e Panels.
Conterence on Forecasting the l\/Iedrterranean was
held in Toulon in 1995 and further ESF
Conferences on the underpinning science for
operational oceanography would be Welcomed.

OBJECTIVE FOR EuroGOOS UP
TO END 1998

The SAWG will produce a draft
Scientific Plan for incorporation in
the EuroGOOS Plan by end 1996.
This Plan will establish a work
programme and priorities for the
next few years. We will foster
research aimed at establishing the
limits to predictability for each of
its target forecasting products.

EuroGOOS analysis of the results of MAST-II
proejects shows that 50% of progects consist of
research whrch Is either essential for the desrgn of
0 eratrona ocean grarfhrc systems, or contr|
stro % tote cvelopn nt.. The M
seoon call for proposals, April 199, rdentrfres
theme I1|' “Operational Forecasting”, with
reference to the need for research to_underpin the
development of EuroGOOS. MAST includes a
Modelling Group, and much of the achievement of
the Group in recent years will serve to strengthen
the design of regional observing systems and
modeIIrnq within” EuroGOQS, uroGOOS will
seek to collaborate with EU-EC DGs V]I, XI, X|I
and XVII to identify research projects under
way, or planned, whicti will contribute to the
development of operational oceanography.

In the short term emphasis will be on improving
the nowle Pe of processes reIevant to modellin
and forecasting the physical parameters of she
seas, tides, metéorological forcing of sea level, wind
stress, waves, surface currents and sea ice. Work
will be carried out In the SAWG on %peu%rn the
optimum _sampling strategy an
predictability.

The next stage Js to incorporate in Physrcal models
the variables of temperature, salinity,” density, and
current profiles.

Durrng the next 12 months the SAWG will report
on the theoretical limits ofcpredrctabrlrt of
drffer%nt shelffeas fandoeanrc nditions, and the
possible levels of prediction which might be

utes



achieved with various sampling strategies.
Looking further ahead, the SAWG viill analyse the
pro ra mes already In existence in Europedn seas,
an gqest the criteria,_for trade-0ffs between
different options.  Only a full screntrfrc
understandrn? of the progesses, anda nowledge
fthe variabifity ang predrctabrlrt¥ of each aProeess
\s/\tlrlalteegnable the’ design of an optimum  sampling
y

MEDIUM TERM OBJECTIVE FOR
EuroGOOS UP TO END 2002

Confirm the scientific criteria to
support practical modelling and
prediction of shelf seas in terms of
water chemistry, nutrients and
oxygen. Significant progress
should be made in process studies
and specification of operational
modelling criteria for the North
Atlantic and Arctic.

Comment:

In the Medium Term EuroGOOS Members will
need to derive the correct balance of resource
allocation between improving high resolution
multi-variable operational shelf'sea models, testin

prototype oc an basrn scale models, an

experrmenta lobal couPe ocean- atmos here
modes T ese are not alternative options, ut all
need develo rng arallel, with proprrate levels
of effort to obtain the maximum benefit

LONG TERM OBJECTIVE FOR
EuroGOOS TO END 2006
AND BEYOND

Scientific criteria thoroughly
established for observing system
needed for climate monitoring and
forecasting, based on completion
of WOCE analysis, and much of
CLIVAR. EuroGOOS Members
participation in data gathering for

climate forecasting. In shelf seas,
the science base established for
water quality modelling, including
suspended particulate matter,
ecosystems, and aspects of
fisheries recruitment.

Comment:
Improvements in computer power, advances
resultrng from magor science research programmes
and jmprovements in modellrnri procedres, will
R‘rovrde the hasis for operationa modellrn? of the
orth Atlantic, including the prediction of
fluctuations in the Gulf Stream, the Irminger
current, the North Atlantic current processes and
fluctuations on the Greenland-lceland-UK sill, and
the occurrence of ventilation, convectron and deep
water formation. Recent reports éFeb 1996()) show
that there has been less ice formed off the coast of
Greenland for 3 successive years.. Improved dafa
and analysis of decadal fluctuations of Atlantic
heat content and transport are needed.

;{)drogra hic sectron alrf 9 24°N in the Atlantic
eerm occupied several fimes over the last 3
¥ars In 1957, 1981 fand 1992 BParrrlla etal., 1993).
etemPerature dift erences etween occupations
show warming of up to 0.25°C of tewest m haf
f the secti nfr? m 1%7 to 1981 and warmin
the eastern half from ]f981 1f992 The net e ect
|sa35 ear warmrng 0.25°C from 500 to 2000 m
rn thrs ectr N across the subtroBrcaI giyre Secigrons
1 across the sub-pofar rom
E]} en an toteUnrted Kingdom te qurtea
|f eren { story (Read and (f d9g here
coorn &)parent oy) I the ast ecage, and Read
were a Infer, from a Ionq
Cana |an Ime series In t e Labrador Sea, tha
cogling will continue for the next gecade. Time
SEries in the eastern NortQ Atlantr Ellett anﬂ
Turrel 19923 also. show decadal cha ges wit
nwors hifts errrrng “)n one to t ee ears.
S IS most rkeZ use g angfe cean
'car‘r%rnﬁtcron near the eastern boundary of the Nortn

These examples show that decadal chaanre in the
ocean does not have a simple large-scale Pa tern. At
20°N the Atlantic has warmed in the last decade
while at 54°N it has cooled. At 24°N the western
half of the section warmed in one decade, the
eastern half in the next. Paleoclimatological records




Reporting and Management Lines

Figure 4.2 Structure of the committees and sponsor agencies in GOOS

Definitions: UNEP  United Nations Environment Programme
ICSU  International Council of Scientifi¢ Unions
WMO  World Meteorologflcal Orgamzat;on .
|0C Intergovernmental Oceandgraphic Commission
-GOQS  10C Commifteefor GOOS ,
J-GOOS  Joint Scientific and Technical Committeefor GOOS _ _
00SDP  Ocean Observing System Development Panel/Ocean Observing Panelfor Climate
HOTO  Health ofthe Ocean
LMR Living Marine Resources



show decadal changes occurring in_the North
Atlantic, but there is‘no evidence of simultaneous
changes oc_currm? in Antarctica, The changes are
certainly linked to ocean circulation, and Indeed
are almost certainly controlled by it.

Whether or not we can forecast decadal changes, a
century ahead, given the chaotic nature of Tluid
flows, e can surely forecast decades ahead once
we know enough dbout the patterns of decadal
change .in the ocean and have sufficient
observations. This Is an exciting and tractable
challenge. Where WOCE will survey the oceans
onee over seven years, decadal change forecasting
will require ocean-wide data mor frequently,
perhaps monthly or seasonally ang certainly
annuafly, on an ongomg basis. The signatures of
decadal change disclissed above Cannot be
observed from Satellites. These changes are small
compared to the seasonal variations that occur in
the surface Iasyers of the ocean and require precise
Mmeasurements deep in the ocean’s interior.

As TOGA has shown, changes in ocean circulation
have strong atmospheric impact and directly affect
the environment. If we can leamn the calses of
decadal _change spot its precursors, and forecast it,
there will result Substaritial economic benefits to
humanity. Observing and understanding such
change is chaIIenge that must be taken up in the
next two decades as a precursor to routine decadal
forecasting in the next century.

It is important to emphasise the differences hetween

computer models of the ocean circulation that we

have_at present and those we shall need, if we are
enumelg to forecast chan?_es in ocean circulation.
here aré two major categories of models:

»  Eddy-resolving ocean models used to
undgrstand ocean physics and the role of
0cean weather;

»  Non-eddy resolving afmosphere-ocean models
used to explore how the oiean-atmos#here
gystem mignt respona to climate change over

ecades to"centuries.

We use the term eddy-resolving to refer to models
that seek to resolve Ocean weather. Because the
scales of ocean weather are ten times smaller than
those of atmospheric weather, ocean .models
require ten times more resolution in each
horizontal dimension. This, in turn, requires ten

times more tem_?oral resolution. . Thus, to run an
ocean model with resolution equivalent to that of
an atmospheric weather forecasting model requires
a computer a thousand times more powerful.
While computln[q_power IS Increasing rapidly,
Bresent eddy-resolving models have to compromise

efween spétial resolution and the com&uth}? time
taken to complete a model run. FRAM, for
example, had a 30km horizontal resolution (10km
would have been preferable) and had
supercomputer time sufficient to run'the mocel for
only 16 simulated years.

Edd}/-resolvm models can thus simulate perhaps
one t0.a few écades, but cannot be run forward for
centuries, I particular, they can simulate the wind-
driven circulation, but cannot be ryn long enou%h
for the_slower-responding, vertical thermohaline
circulation to settle.

Because of computer limitations, models presently
used to explore climate_change decades to centuries
ahead have limited spatial resolution. These are not
forecast models but research tools, used to examine
different hypotheses about how climate might
chanqs In response to dlifferent forcing. Such models
have known, and possibly serious, limitations. They
tend not to converge to 4 steady state, and transfers
of properties between the atmosphere and the ocean
have to be adjusted to_prevent the models from
drifting unrealistically. They do not, by definition
resolve ocean weather, and 1t s a mattér of current
research and much debate whether it is satisfactory
to represent the physics of ocean weather by
approximation in climate models. Despite these
limjtations, current climate madels provide
Intriguing pointers to how ocean circulation may
vary over decades to centuries.

EXPECTED RATE OF PROGRESS,
AND SUPPORT REQUIRED IN

THE MEDIUM TERM

In the short term the application of eX|st|n? sclence
and modelling techniques to the problems of
forecastm% h su:al variables in coastal and shelf
seas should praceed rapidly.

Present resources, will be more or less sufficient
with some additional support for meetmgs of
workshops. In the Medium Term, 1998-2002,



Figure 4.3 Deployment of a conductivity, temperature and depth (CTD) sensor rosette array at sea

Source: SOC
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EE%:%ES%RE Eﬁ'SI-Z Satellites use a variety of radars and radiometers to monitor the ocean surface globally.
urce:



resources for additional meetings, workshops
trammtg sessions, summer schools, and
Bubhca lons will become necessary, Fu_ndmg may

e needed for experiments and, frials in orfler to
test the limits of predictability, simulation
experiments, and sensmvng experiments to
establish optimum sampling str teIg|es. Within this
time scale ‘scientific research centres, or modelling
centres, may be established to support the strategic
research needed by EuroGOOQS.

ACTIONS AND SUPPORT
REQUIRED ON THE LONGER

TIMESCALE _

The scientific, underpl_nnm? of EuroGQOS will
certainly require exRenmens and tests, mcl_udln%
modelling trials, which would not otherwise b

carried, olit by single agencies. At some point the
allocation_of responsibilities and division of tasks
between EuroGOQS Members will require the
establishment of new centres or ﬁroups,
concentrating either on strategic research, or on
the actual implementation of Operational mogels.
It s too early to say how such centres will be
funded, either within the fundm% arrange_ments of
individual national agencies, collabortively, or
from European supra-national sources.

Modelling and forecasting the Atlanti¢c and
adjacent Arctic Qceans is & major objective of
EuraGOOS, and the research to underpin this will
inevitably be exloe_nswe. The need to test mogels
and data assimilation on a large scale is,described
more fully later. These developments will have to
be funded by governments.



OVERALL STRATEGIC
OBJECTIVE

We will analyse existing
technological systems available for
operational oceanography,
estimate the optimum technology
needed to implement different
phases of an operational
forecasting service, identify the
gaps in technology, and foster the
development and application of
new technology to improve
forecasting.

Comment: . .
The Technology Plan Working GrouP_ Was set up in
spring 199, and had its firSt meeting at Sopot,
oland, in May.. For Terms of Reference see Annexe
2. The TPWG logically has links tq the Technolo%
SLdPFgortmg Initiatives of DG-X|I MAST,
EUROMAR, and to industrial instrument
manufacturers.

OBJECTIVE FOR EuroGOOS UP
TO END 1998

The TPWG will create an inventory
of instruments used at presentin
operational oceanography in
Europe, and identify the gaps and
equipment needed in the short,
medium, and long terms. TPWG
will submit reports on these
requirements, and suggest means
to promote the development of
the most urgently required
devices.

Comment: .

The Technolo% Plan Working Group, of
EuroGOOS has the resrr])onslbmt_y tg report within
the next 12 months on the priorities for EuroGOOS

in the improved utilisation of existing operational
technology, and the requirements for new
technol_o? ” The EuroGOOS Conference in October
19% will e an opportunity to present information

on requirements, and to meet manufacturers of
Instruments and systems.

The Technology Plan WG has conducted a survey
of its Members and associated a%enmes to obtain
details of all operational instruments and observing
platforms and"supporting systems 3oresently In use
and futyre requirements. “Over 300 devices and
systems have been described by respondents to the
survey, and the data were analysed early in 199%
11%58 esentation at the conference OI 96, n March

The Categories of devices and systems in the
G Survey are:

) Instruments and sensors

i) Platforms and carriers of instrument
systems.

iii)  Support systems

Iv)  Telematics, information transmission, data
banking, archiving.

V) Numerical modelling and forecasting.

vi)  Data products and information systems.

The resylts of this survey will be anal¥sed to show
those devices which "are found to be most
safisfactory and standardised already; those areas
which aré E)rototype or in the first phases of
operational use;” and those areas where_no
satisfactory instruments or s%stems yet exist. The
Report_of the WG will then recommend to
EuroGOOS a strateqy for the improvement of
szstems, the s;t)_euflca ion of required devices, and
recommendations concerning the progressive

Introduction of new technology in operational
oceanography.

The information in the Report of the TPWG will
be published so_as to assist manufacturers and
commercial service organisations to estimate the
opportunities for comniercial developments.

The TPWG is conducting an analysis of the
potential value of multi-parameter sensors installed
on European ferries gFlg. 46).. This study includes
a statistical analysis of all rodtine ferry routes, and
an engineering Study of the feasibility"and costs of



Figure 4.5 (a)
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Figure 4.5 EuroGOOS Technology Survey . . ]
Durlng 1995 EuroGOOS surveyed the availability of instruments and systemsfor operational oceano rapt;x in
Eurog. The survey produced more than 300 \rAelﬁms. Figure 4.5(a) sh v_vsagrovmlonal analysis oftfie number of
replies describing gevices in each category shown on the pie diagram. Figure 45(h) shows thé geographical
environments in‘which each of the devices are being used.  Source: Bosman, etai, 199



sh|p installations. Al| techn ology systems
dev OP%d In the ?ontext of EuroGOOS Willalso be
marketanle globally

We need to negotiate with the space agenmes
especially ESA and CNES to ensure that Satellites
are launched which carry sensor pack aPes
measuring the variables which are most important
to EuroGOOS Members, and especially that
calibration and continuity of sensors is such that
data sets can be treated in a consistent way over
many years. A Meeting of CEOS in Seattle March
199 Stressed very strongly the importance of
Involving represeritatives 0f user agencies in the
forward “planning of missions, We support this
policy. Eumetsat has studied the feasibility of
providing operational real- t|me data sets for a
number 0f ocean variables. EuroGOOS Members
are participating in studies of the economics of
operational rentote sensed ocean dafa, and the
different options for funding operational space
missions.

The EuroGOOS Technologry Plan WG will report
at the end of 1996 with ecommendatlons for
Inclusion In the EuroGOOS [an,

MEDIUM TERM OBJECTIVE FOR
EuroGOOS UP TO END 2002

EuroGOOS Members will invest-
igate the practical applications on
a routine basis of techniques at
present experimental, such as
tomography, new sensors for
chemical and biological variables,
combinations of sensors and
telecommunications, automatic
data quality control and data
assimilation, and the potential use
of AilVs. Explore the use of
midwater floats and acoustic
tracking on a routine basis.

Comment:

Technicues are being used now in an experimental

made which need further development and trials

before they can he used routinel Iy hese include a
wide range of chemical sensors, automated data

processing and mapagement techniques, data
assimilation into models; and novel platforms such
as AUVs and midwater floats.  There is an
Important potential for negotiating further
utifisation of techniques which Rave been limited to
military use.in the past. On the scale of GOOS at
an mternatlonal global level there is a need for
|nstrument eR o%ment %/stems in the Southern

Ocean, . whic met by European
innovations. Technolo ical consultatlon will
continue between EuroGOOS and the slpace
agencies to ensure that new and appropriate
sénsors are flown on futyre missions.  ESA has
consulted EuroGOOS with re%ard to optimum
configuration of satellite migsions for operational
oceariography after the year 2000.

LONG TERM OBJECTIVE FOR
EuroGOOS TO END 2006
AND BEYOND

EuroGOOS Members intend to
utilise the most cost-effective and
advanced technology which
supports the gathering of
operational data, and the running
of operational models at the
Teraflop level. On this timescale
there will be a great increase in the
use of automated unmanned
instrument systems, data retrieval
from beneath the Arctic ice, and
from the Southern Ocean, and
other un-monitored oceans.

Comment:

On 4 timescale of 10 years and mare massively
parallel proce33| % rowde dreat Improvements
In spatial reso ut| nan abl |t¥ 0 model dozens of
variables smutaneousH he data needed to
constrain such models wifl have to be gathered. b
Instrument systems which are not yet bein
designed, AIternat|ver h| hly gedane mode
may e developed for small groups of variables an
the’ models interconnected to roduce dn‘ferent nixg
of forecast, - Automatic unmanned Instru
packages will be needed wherever possible.



EXPECTED RATE OF PROGRESS,
AND SUPPORT REQUIRED IN

ﬁ%@' %nahggs%’f%ﬂncﬁc%rc{avreqwrements within
EuroGOOS will proceed on predictable tracks Ué) 0
mid 1997. The outcome of EuroGQOS investi-
gations under way at present will result in
fecommendations for tec_hnologwal |m_Provements
and trials which will require fu dnH, either as part
programmes such as MAST, or from

of existin
national Agency budgets. Collaborative a_rran?e-
ments may he needed. It may be appropriate for

parts of thie EuroGOOS Plan, 1o be designated as a

Kilometres per week

COST Action. This would J)rovide support for
meetings and publications and the additional costs
of collahoration, and would be valid for 3 years.

ACTIONS AND SUPPORT
REQUIRED ON THE LONGER

IMESCAL . :
¥he d%velopmenFand testing of new technology is
expensive. As the requirements become clearer and
priorities are identified, major collaborative
programmes or European_investment mar be
appropriate. At present it is not yet possible to
|0entify the key targets.
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Figure 4.6 Ferry route density map for European seas

sh|Ps and thefrequency w!th which th
automatic Instruments onrerries

This map shows the track miles offerrg routes crossing each one-tegree s%uare in each week insummer. The number of
\/ traverse each'sea area determines how much data could be obtained by placing



OVERALL STRATEGIC
OBJECTIVE

EuroGOOS Members will conduct
paper studies to identify the trials
and tests which are needed, and
then establish collaborative
arrangements between the
relevant groups of Members to
carry out trials, or pilot projects, as
required, in the European Regional
Seas, and in the Atlantic. Identify
the need for one or more European
Centre(s) for modelling trials, data
assimilation, and optimisation of
sampling strategy.

Comment:

The condyct of coIIaboratrve trials, prototype
operatronal exercrses and 8‘ |ot progects IS a central
policy within the Euro trategy. The
nucleus for such coIIaboratrve projects aIread
exIsts In various operatrona pr|o_([;Eam es €S ecra
In the Baltic and North S eaNe
etc.). Other less developed r?tects also exrst in the
Arctic and the Mediterranean. EuroGOOQS
Members will work with these organisations, and
create new initiatives, esRecraIIy In the
Mediterranean, to bring tofget er the results of
science programmes, new echnoo and the
desrgn of protot¥pe operatignal sg tems and
services. Af the Atlantic and ?Iobal scales we will
collanorate internationally In Trials within GOOS,
Manufacturers of new instruments, or providers of
new services, infrastructyre, or software, may be
invited to participate in trials,

OBJECTIVE FOR EuroGOOS UP
TO END 1998

To identify the priority systems
and technologies which need
development and testing in each
region and at each geographical
scale to meet the requirements in
that region; to combine the

recommendations of the Science
Advisory WG, the Technology Plan
WG, and regional requirements so
as to design trials of systems and
pilot projects; to consult with
manufacturers who may be
interested in participating in such
trials.

Comment :
We have_set up 4 Task Teams with the
responsibilit of evaluatrng the ohservational
strategy needed In each marine region; Arctic,
Baltrc orth West, Shelf Seas, and Mediterranean,
These rouRs will report within 12 months,
EuroGOOS has further identified a strong interest
In modelling and forecasting the Atlantic.

EuroGOOS Members will need to deveIoE trial
Procedures for numerical models, field tests and
rials of operational instruments, trials of
operational dlata assimilation from satellite remote
sensing, and case studies of the effectiveness of
operatronal SeIVICes,

A study has already started on the availaility of
different types of ocean data in operational mode,
and the reasons for shortfalls i required data:
Inadequate sensors, Insufficient coverage, poor
temporal resolution, low accuracy, poor data
[eCOVery.

In the design of tests and trials we will seek to
involve manufacturers and service grovrders who
have prototype equipment which they wish to test
or demonstrate to the user communrt Previous
attempts to enhance the rate of devélop ment of
New marine envrronmental techno 00 g/ have tend e
to produce proto esw ich were demonstrated,

ut not ta en U &oBeratrona agencies or
mdustr Since EuroGOOS Members Tepresent a
substantial part of the user community in Europe
joint trials in which manufacturérs seek to
demonstrate eﬂurpment which_matches the
requirements identifled by EuroGOOS should cut
through this problem.

In November 1995 the USA agency NOAA
announced that an Intern%tronal Climaté Research

Institute would be established to analyse and
predict the ENSO cycle. In February 19% NASA



Is proposing a centre for oceanographic modelling
and data assimilation. Within“a short time thé
A may therefore establish two major
programmes and cenfres for ocean data
assimilatjon and climate forecastm?. EuroGOOS
will develop its ﬁlans for operational modelling and
forecasting of the Atlantic, and its commjtmént to
global modelling, In parallel with the USA
initiatjves. There"will be many different options
and alternatives in the development of techniques,
so that groups on hoth sides of the Atlantic_ can
comparé results, or collaborate, as aggropnate.
We are _orgamsmp a workshop on ocean data
assimilation in September 19%.
In November 1995 the USA agency NOAA
announced that an International Climaté Research
Institute would be established to analyse and
predict the ENSO cycle. In February 19% NASA
IS proposing a centre for oceanograghm modellmg
and data assimilation.  Within“a short time th
USA may therefore establish two maAor
programmes and centres for ocean data
assimilation and. climate forecastmﬂ, The
EuroGQOS intention to. promote modefling and
forecasting of the Atlantic should be treated as a
matter ofurgency. This requires formation of a
Ta%k_ Team and development of an outline plan
within 12 months.

MEDIUM TERM OBJECTIVE FOR
EuroGOOS UP TO END 2002

EuroGOOS Members will conduct
trials of new operational systems,
technology, data transmission
networks, data assimilation, and
testing of products at regional seas
scale, Atlantic scale, and globally.

Comment:

In the timescale of 1998-2002 EuroGOOS Members
will need to be engaged in an intense programme of
development trials and the Introduction Of
equipment and systems which are already known,
but not used routinely. The ran%e of devices In the
trials and pilot studies will be determined by the
outcome of the Technolo% Plan and the réparts of
Re_gmnal Task Teams at ffie end of 19%. Series of
Trials over the 4 year period will start with short
runs or experiments during which data are acquired

and tested for quality, but not necessarily processed
in real time, through to trials in which thie ata have
to be transmitted, quality controlled, and
assimilated into models within prescribed time
schedules. The field trial could then be suspended
for a period during which the performance of the
system was analysed and improved.

In general, such trials are likely to include:

J Regwnal seas rials of integrated fixed
stafions, moorings, and dritting or in situ
Instruments delivering data in Teal time, or
near real time, for trial periods of months, for
system evaluation.

o Trials of instrument packages mounted on
European Ferries, starting with a small
number, and steadily increasing on the basis
of experience.

«  Trials of operational data gathering, sub-
surface and by remote sensing with tests of
data assimilation for the North Atlantic.

o Advanced trials in the Baltic and North Seas
of multi-parameter forecasting, linking sub-
models of dynamics, chemistry, primary
Productmt and suspended sediments, leading
0 plot ecological models.

o Trials of mtegrated data transmission formats,
or groups of formats which are compatible
and can be translated automatically for the
assembly of merged data sets in real time.

First trials of operational forecasting in the
Mediterranean probably restricted to physical
dynamics In the early stages, with full depth in
Situ data and remoté sensing. Trials of
tomo_?raphy for forecasting™on the
Mediterranean scale.

o Later, multi-variable models and trial
forecasts for the Mediterranean.

«  Trials of under jce routine data acquisition
systems in the Arctic.

*  Operational trials of coupled global ocean
atmosphere models with data assimilation.

o Automatic data quality validation systems for
In situ and remote sensed data.

»  Data assimilation trials, sensitivity studies.

»  Tests of design optimisation, allocation of
resources to different parts of the system.

*  Operational trials of data acquisition and
assimilation from remote sensing systems
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LONG TERM OBJECTIVE FOR
EuroGOOS TO END 2006

AND BEYOND

Ten years from now the trial
systems being tested by
EuroGOOS Members will include
models on very high power
computers, sea-going technology
for which the research has not yet
been commissioned, and satellite
remote sensing for which the
missions are now being planned.
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Figure 4.7
lobal djstribution of sea surface temperature observations obtained from ships and drifting buoys
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OVERALL STRATEGIC
OBJECTIVE

To implement progressively new
observational instruments, data
transmission systems, and
modelling centres in such a way as
to provide a continuously
improving range of economically
useful products, and to generate
these products with the optimum
observing and sampling design
and the lowest feasible cost.

fhrougﬂr {he Technology Plan WG and the Scientific
Advis *WG together with the Reports from the
Regional Test Casés, EuroGOOS Members wall be in
a position to define the observationa| strate%X which
Etmr?tﬂc suitable in each region, including the open

r

We assume that all potential observing technologies
must be evaluated: satellite remote sensing,
airbomne, ship-borne, toweq Instruments, shoré-
based statrons subsurface Installations, drrftrng
uos Su sur ace buoys, and AUV, FuroGOO

ers will review the technical performance of

t e avajlable and future instruments, and the
potential and limitations of predictability, o as to
derive the most cost-effective observing strategy.

An operational system must be introduced
gra?uatlly whrth trial eriod
Bvalyation when users can compare, the actions
Whrcrt they would have taken witn and without the
operational predictions. We will use the advice from
the WGs to develop methods for assessing the trade-
offs between different options rn the desig n of the
observing system. For example, %rrven i J) anned
Increase In Investment in the system, should the
extra resources be allocated to Improved remote
sensing, better assimilation Proce ures, a rg
spatial Tesolution in numerical modelling, improved
instrument sensars, or higher temporal and spatral
resolution of in situ observations?

We regard the solution, or at least partial solution,
of this problem as one of our key objectives.

phases, and Perrods of

OBJECTIVE FOR EuroGOOS UP
TO END 1998

Establish procedures for defining
the optimum observing scheme
and rate of development for each
Region and the Atlantic, drawing
on the results of subsidiary bodies
of EuroGOOS. Begin testing and
implementing these procedures in
the Regions which are most
advanced.
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MEDIUM TERM OBJECTIVE FOR
EuroGOOS UP TO END 2002

Improve procedures for optimising
the observing system and conduct
trials of different options through
varying assumptions and
boundary conditions in models,
using or not using far-field



DESIGN AND OPTIMISATION OF THE OBSERVING SYSTEM

information from global models,
inclusion or deletion of available
instruments, and improvements in
the accuracy and number of data
acquisition sites.

Th|s stage |s at the core of the logic of EuroGOOS,
Agencies could develop a wide range, of regional and
sub-regional limited- object|ve observmd rogrammes
withott GOOS or EUroGOQS, but the efficiency
and benehts of an integrated system covennP the
whole European and Atlantic area can onY e
achieved at n affordable pnce %, carrying, out th e
trials and, design pro ose Il colintries and

agenues In the EuroGOOS community would
bénefit from collaboration and cost-sharing in these
studies and trials. The results of the first stages of
trials will provide data for improving the design of
models and insfrumentation, ghasne which
Instruments or data types are most important_ for
constraining models, or which geographical locations
are most sénsitive regardmg Presence or absence of
data at certain Seasors. The rials conducted at this
stage therefore Profound infl uence the subsequent
development of technology, mcluding instrumen-
tatjon, s|ze of computers requned and modelling
software.

LONG TERM OBJECTIVE FOR
EuroGOOS TO END 2006 AND
BEYOND

The optimisation of the observing
system and correct allocation of
resources is a continuing
obligation as the system is
developed. There must be a
continuous review and trial
procedure to assist in phasing the
introduction of new technology,
new communications systems,
and new modelling capabilities.

Comment:

The design and optimisation of the ohserving
network providing data to the EyroGOOS Member
Agencies should be under continuous or re ular
[eview, assessment, and up- qradmgi In the Tim
frame 20022 06 new variables wil still be bemg
adde to the system, and new 0 erahonal satellifes
with news stems WI be launched. ~The need for
trials ang reV|ew will therefore not be diminished.
On this timescale there will be, radical improvements
In in situ instrentation, producing reliable availabili
of chemical, biogeochemical. and sedimentologica
data, These data streams will have to be includd in
fresh evaluation of model design and observing
optimisation.

EXPECTED RATE OF PROGRESS,
AND SUPPORT REQUIRED IN

THE MEDIUM TERM

Preliminary assessment of the ogtlons for design
optimisation will be completed by early in
but a significant attack on the problent will take
several years, and require resources. Design
0 t|m|sa jon at the Regmnal level, .. Baltic or
e |terranean can Pro ably be condutted lar ely
by th eAgendes of the riparian states, with other
participdnts _chosen W|th free’ “variable
%eometnﬁ Experience will have to be shared
etween e |ons and there will have to be a full
European |men5|on for anaIysm? the. models and
obse vmg requirements at the Atlantic- EuroPean
scale, and the interface of this scale with the global
models. There 1s a strong case for European
funding at this stage.

ACTIONS AND SUPPORT
REQUIRED ON THE LONGER

TIMESCALE

Europe has the experience and ability to design and
man %e a near-optimal qbserving system n the
Atlantic-European- Mednerranean rea. On the
Medium Ter it will alreagy be necessary to
consider collaborative or EU Investment In eda
Centres to get the advanta?e ofcombmmg1 both data
and expertise. On the Tonger timescale, as the
benefits of operational oceanography materialise and
the customer base IS strengthe ed, enhanced levels of
co laboration and Investment ill be necessary.
gnomn: analysis of the products of EuroGO S
its benefits will then become important,



OVERALL STRATEGIC
OBJECTIVE

To develop, test, implement and
up-grade the most efficient
numerical models for those marine
variables and parameters which
are of highest priority for users of
operational forecasts; to identify
and compare the best modelling
systems for different variables,
regions, and scales; to develop the
most efficient data assimilation
methods for operational ocean
modelling and forecasting.

Comment;
Operational numerical modelling of the marine
environment is at the heart of the EurpGOOS
strateriy Data gathered from all types of sensors
d platforms must be transmitted rapidly to data
management centres and processed for use In
numerical models. The resulting analyses and
forecasts must then he distributed Tapialy to users
or value-added organisations.

Surveys ofdata product re urrements so far
rndrcae that there are 1 p sical parameters
and_4-5 chemical Rarameters escribing the marine
environment which are most frequently required by
most users of operational data.” Of thesg,
numerical modelli % capability af present permits
operational services for wind, waves, tides,
meteorological forcing of the sea, surface, storm
Surges, currents, temperature, salinity, and floatjng
sea'lce. [here are yrgent regurrements for further
chemical, brologrcal and  sedimentological
parameters which tan not yet be reliably modelled
Inan operational mode,

It is inconceivable that an observrnp scheme will
ever be so rntensrve that a mere con ourrng of the
data would present a usable pro duct for most
customer? S ce every user tends to need very local
site-specific Information. By assimilating new data
into numerical models, whenever possible, and
generating products hased on the diagnostics and
predictions of the models, EuroGOOS . Members
can distribute high quality information whilst

keeping observation costs within practical limits,

T lace a high rrorr%/ on speeding the process of
vali atrn? research madels and. transferring them
to operatjonal a%encres Within the ogeratronal
agencres further effort is then needed to engineer
the modeIIrno procedures into a rbust form Which
can be opera ed routinel Iy C0 e wrth defaults In the
data flow, and op erate ound the clock. There are
many problems str {0 be solved, especially n the
area of data assimilation.

There are some types of rmportant marine data,
esgecrally those dp ﬁ Ic ble tq fisheries, gollutron

nitoring, an p lological, processes, which
cannot be moaelled yet, orwrc epend upon
Iengthy chemrcal anaI SIS O human rdentrfrca on
of Species. These dafa types produce rmportant
operational information, even if they will not be
subject to real-time numerical modelling in the
foreseeable future.

OBJECTIVE FOR EuroGOOS UP
TO END 1998

Transfer existing research models
and prototype models into the
operational sector where
appropriate; emphasise data
assimilation software, and models
of physical variables including
tides, meteorological forcing, sea
level, wind stress, waves, surface
currents and sea ice; subsequently
introduce temperature profiles,
salinity, chlorophyll, and current
profiles; start process of
developing Atlantic research
models as operational models;
define limits of predictability for
different variables, models, and
scales.

The EuroGOOS Scientific Advisory WG includes
experts who are concermned with the eveIoRment of
new numerical models. Models whic are at
gresent used operationally have usual Z heen
eveloped in research laboratories where théy have



RESIDUAL ELEVATION & VELOCITY VECTORS (sigma= .500)
MODEL START TIME (IHS,IDAY,IMNTH,IYR)= 0 1 11993
FROM START TIME: 216.0000 hour

(Elevation minimum, maximum= -0.330, 0.864)
(contour min., max., increment= -0.300, 0.800, 0.1000)
et
60°N
H5°N -
50°N -
-10°W

Figure 4.8 Model output showing the predicted mid-depth currents and surface elevation at the
time of the Braer oil spill. The model is for 00 hours on 10 January 1993

Source: RAFlather and S C M Kwong, Proudman Oceanographic Laboratory



several years of adjustment and improvement
before transfer to ar operational agency. Within
EuroGOOS, the SAWG will be able’to monitor the
development of models which are i the research
phase, and advise when they are ready for transfer
and investment as qperational tools,” Conversel
the SAWG will be aware of the needs of
EuroGOOS and hence will be able tq focus
attention on those models which are most Jikely to
meet the requirements of EuroGOOS Members;

In November 1995 NOAA announced plans for an

0 modeIIrng and forecasting centre. In
February 199 thére were discussions in the USA
about NASA support for an ocean data
assimilation centre, with global remit,

For several years the DG-X1I MAST. Modellin
Group has provided a forum for the discussion 0
all kinds of' marine numerical modelling, and ESF
has funded two recent meetrnrf;s ONné gn ocean
modeIIrn% and one on Torecasting the

Mediterranean. An enormous variety of numerical
models have been developed ranging from coastal
morpho dynamrcs and predrctrons throu hto
ocean basrn crmate mode rng] advanced d
wave modelling (W. e Fine Reso ution
Antarctic Mogl (FRAM) Mo el are based on a
variety of different scientific and mathematical
assymiptions and approxrmatrons use different
coding procedures, different. programmin
Ianguages and are hosted on dif rentt pes 0
mach mes from rayt ge super- computers 0
massively parallel sys In each case the
modellin team has used the best Criteria to design
amodel for their special objectives.

It has; been su gested that in order to allow
scientists an eve ogment groups to continye
usrng specia rst modeI whileg arnrng the henefits
of atib rrtY Integration  between
operational_models, there is need for a Common

odel Environment organised as an open system.
This proposition has been analysed most fally in
the Netherlands.

The most effective shelf seas models at present
produce %rrd resolution of the order_of 0.5km for

ysrca %/ro ynamic parameters These models
can be interfaced to smaller nested models for
estuaries and coastal processes, and interfaced tg
Iarrger ocgan models and %Iobal meteorologrcal
foring. Operational and near operational models

MEDIUM TERM OBJECTIVE FOR
EuroGOOS UP TO END 2002

Implement operational models in
all European Shelf Seas, the
Mediterranean and adjacent Arctic
predicting hydrodynamic
parameters, chlorophyll, nutrients,
water quality, primary productivity,
suspended sediment load, coastal
sediment transport, and coastal
erosion; implement operational
models for the Atlantic and Arctic
Oceans monitoring and forecasting
sea surface temperature, upper
ocean heat content, full depth
temperature and salinity profiles,
sea ice cover, wind stress,
directional wave spectrum, surface
currents, mesoscale eddy fields, 3-D
circulation, estimates and
predictions of ventilation and
convection, upper ocean nutrients,
chlorophyll, C02, primary
productivity.

Comment:
The development of coastal and shelf seas
modelling wil] be a Iogrcal and technological
continuation of techniqués aIreadrf ioentified.” The
Mediterranean will be a specidl case since the
characteristics of the Mediterranean basin require
consiceration of ocean depth processes as well as
coastal and shelf seas processes, within close
proximity. The Arctic is also a s ecral case,
redurnn anal srs ofrceformatron and melting, as
e technical grob em of obtarnrnP routme
data from beneath the sea ice. The Med rerranean
modelling, once it arfproaches operational status,
re(iurres complex P [tical nern;otratrons t0 ensure
full mvolvement ot all riparian states. Arctic and
Atlantic operational modelling will require



collaboration, or at least a division of responsi-
bilities, with respect to North and South American
countries, and Arctic riparian states.

The WOCE Analysis, Interpretation, Modelling
and Synthesis Phase fo 200 rE)rowdes_ a valuable
?e%%g%mt to phase across the experience of the
the Atlantic towards oPeratmnaI model design.
The Plannmg and implementation of CLIVAR
should also provide useful information at the
Atlantic and Arctic scales.

On this, timescale the establishment of EuropTean

modelling centres_becomes important . The

capahility of existing centres and operational
agencies Will need to De assessed, and consultation
Wil be needed with ECMWF.

LONG TERM OBJECTIVE FOR
EuroGOOS TO END 2006 AND
BEYOND

EuroGOOS Members need the best
modelling capability available in
the world in order to achieve the
objectives of modelling and
forecasting the shelf seas and
oceans. Through collaboration
within Europe, and through
participation in global GOOS, and
partnership with similar
programmes in North America,
Asia, and Australia, EuroGOOS will
achieve and maintain this standard
of modelling.

Comment: . . ]
The change and advance in modelling procedures is
rapid, and EuroPean agencies Will need to
Bartlu ate in and learn from global rogrammes,
oth research and operational, In order t0 keep.up
with the state of the art, The increase in com utmg
power, increase in data transmission rafes, an

Increased availability_of small portaple and
powerful computers will create a totally novel
Fe)rr1(\)/(|jrocr%gnent for modelling and the distribUtion of

ucts.

hase of observations and modelling of

EXPECTED RATE OF PROGRESS,
AND SUPPORT REQUIRED IN

THE MEDIUM TERM

There are some well-proven research models
functioning in EuroPean institutions in 199 which
are ready or transfer to oPe_ratlonaI stafus, with
the provision of adequate rials and engineering.
In most cases the cost of this transfer is part of the
approved objectives and funding of the ogeraﬂonal
agencies, By 1998 the complexity of models, team
size needed to write the large volumes of code, and
the cost of up-gradm% computers, will all Iproduce
a premium on collaporation and cost-sharing. In
the Medium Term the discussion about modelling
centres will lead to necessary decisions of
investment on the Iarr%est super-computers and
massively parallel systems.

Trials of such large computers and modelling
systems may be eligible for EU-EC support for
téchnology developmient, telematics, or IT.

ACTIONS AND SUPPORT
REQUIRED ON THE LONGER

TIMESCALE _

As with the Medium Term, there will be a stron

case for collective investment, or central EU-E

funding in the most agvanced computer systems for

%ggeril_%ngdellmg, and coupled ocean atmosphere
ing.



OVERALL STRATEGIC
OBJECTIVE

To produce regularly a full range of
competitive marine data products
and services which are designed to
meet economic, social, and
environmental applications, and
which can be transmitted through
an array of value-added data
processing organisations to wide
range of end users.

Comment:
There is a hierarchy of data types and products
which must be delivered appropriately to many
tens of different user classes, and patenfjally many
thousands of final end users. ThiS implies a chain
of intermediate data processing and product
eneration organrsatrons successively making
ore and moré complex or subtle derived multi-
parameter products. EuroGOOS Members are
able to gefine some of the initial data requirements
at the input level, and the basic level of marine
modelling.

We have started a survey of end user data
requirements, using a questionnaire which will be
sent to several hindred potential usersuser of
operational information in each country.
surveY has been distributed to_potential customer
I Italy, 1s ready to run in Soar and Greece, and
almos read to run In several other countries. The
survey has dlready been run successfully in the UK,
and to a limited” set of users of coastal data by
ES In Ireland the survey has been adapted and

pplied to a limited number of customers. This
surveu | provide essential %urdance on what
Users fequire rn each European region

AssumrnP that Members are erIrng to comf)rle the
address fisfs of data users, or at [Bast Lp Ish the
number of users n each application Categor

will be possible to see which observations ata
processrng methods, and models will satisfy the
requirements of most users.  This in turn will show
what observations will have the greatest economic
benefit in each region.

OBJECTIVE FOR EuroGOOS UP
TO END 1998

Complete the user data
requirement survey; compile an
address list of at least 2000
potential users of operational
marine data; correlate the
variables and products required to
classes of end-user and regions;
prioritise the design of products;
conduct dialogue with user groups
through the EuroGOOS
Conference in October 1996.

Comment:

The customer data re%urrement survey. will be
completed durin In most countries with
EuroGOOS Members. This will provide an address
list of at least 2000 potential customers, DurranJ1 the
next two years contacts with, customers will be
Improved by consultation during the EuroGOOS
Conference and reqular marlrn 510 chosen Sectors,
Inf ormatron on EuroG and operational
Products will, at a surtable date be made available
hrough the World Wide Web.

The media for communrcatron and distribution of
R/roducts are ch angrnr% rapidly. EuroGOQS
embers are In_a position to experiment with
variants of CD ROMS, networks nd e-mail, fax
transmission, Web Pa es, 3-D visualisation of
complex. frelds eIectronrc charting and navigation,
automatrcu dating of data sefs. Some products
w hich are a readu avarIabIe can he greatl¥ improve
y combining the expertise, observations, and
drstrrbutron senrrces around IVen Sea areas.



PRODUCTS AND SERVICES, VALUE ADDED AND THE END USER

MEDIUM TERM OBJECTIVE FOR
EuroGOOS UP TO END 2002

Improved communications with
customers; establishing a core list
of large commercial organisations
and government and international
agencies prepared to participate in
developing a funding base for
operational ocean satellites, using
the customer list to conduct
surveys for improved data
products and services.

Comment: .

As product range increases, and the forecast
horizon is extended, EuroGOOS Members wil
gam a much more detailed gmture of the user
community, the range of value-added organ-
Isations _re-processm? EuroGOQS data, and the
economic scale of the final end users. This
Information can be ysed to improve economic
assessment of the value of operational marine
forecasting, to |mProve the product range, and to
Identify appropriate methods for funding:

LONG TERM OBJECTIVE FOR
EuroGOOS TO END 2006
AND BEYOND

Establish continuous automatic
customer service monitoring
system which records products
being used most frequently, scales
and parameters most frequently
required, problems most
frequently encountered in
satisfying requests. Routine
comparison of services required
within Europe and globally.
Maximise promotion of European
operational oceanographic
services globally.

Comment: L .
Within g system which is dedicated to automatic
informatio handllngflt wil| be possible to maintain
automatic I(g;gmg_o the frequency of demand of
products and Services. This can_ he developed to
provide a constant feedback of information to
quide development of the system.

EXPECTED RATE OF PROGRESS,
AND SUPPORT REQUIRED IN

THE MEDIUM TERM

Most EuroGOOS Members already provide some
range of gperational or off-line “services. The
surveys of customers will be completed on this
timesCale, and new products introduced based on
|mRroved collaboration around Regional Seas.
MAST has funded some rercts based on new
methods of data processm@a d gata visualisation
and distribution.  EuroGOOS Members have a
primary interest In improving products and
product delivery, and there may be a case for joint
research or innovation in this séctor. Consideration
should be given to assessing the adequacy of
communications links for prodct distribution.

ACTIONS AND SUPPORT
REQUIRED ON THE LONGER

TIMESCALE

The long term development of new groducts and
deliverysystems Is an-iterative process. Different
stages of the develo%men_t may be eligible for
funding under the headings ‘of Informatics,
TeIe?o munications, Data Management, Computer
development, etc.



OVERALL STRATEGIC
OBJECTIVE

To develop policies for the
furtherance of GOOS and co-
ordinating the best European
participation in GOOS, identifying
where the greatest value is added
by collaboration. To ensure that
GOOS plans and implementation
globally are balanced to provide
the best data sets and models
which produce scientific,
economic, and environmental
benefits on an equitable basis.

Comment:
EuroGOOS is planned within the context of the
Global Ocean Observmg System (GOOS). A
documents are copied to the I=GOQS Office in 10C
Paris, and correspondence 1S mamtamed with J-
00S. EuroGOOS is read to wor wrt the North
East Asian Region of GO Sa and
coofpducts closé coIIaboratron wrth the US-GOOS
Ice

The USA has declared its intention of formrn% an
International Research Instityte (IR) to_confluct
trials into_the forecasting of the EI-NIQoNIno-
Southern Oscillation f(EN |) cycle. These forecasts
will be of great benefit to all nations in the tro Ical
region. Qur strategic palicy is that the Member
Adencies have a comimon intérest in monrtorrnq and
forecasting the Atlantic Ocean. This policy inCludes
monitoring and redrctrng the Arctic Ocean insofar
as It infllences the economic activities, of the
northem European states, and determines climate in
Europe. Activities op the oceanic scale, both
Atlantic and Arctic will be planned in close co-
operation with non-Eurgpean countries, and with
existing international bodies. Since modelli mg on an
ocean hasin. scale from pole-to-pole necessitates
Inclusion of interactions between ocean basins, and
between the qcean and the global atmosphere, we
must have global objectives.

We must epsure that the benefits of operatiopal
oceanography are available to geveloping countries,
and_ that ‘developing countries are assisted to
participate in GOOS from the start.

OBJECTIVE FOR EuroGOOS UP
TO END 1998

To specify EuroGOOS objectives
and capabilities for observing and
modelling the Atlantic and Arctic
within the framework of GOOS;
identify those global components
of the observing system which
could be contributed by Europe,
especially with regard to remote
sensing; to identify regions in
other oceans (Indian, Pacific,
Antarctic) where European skills
could contribute to GOOS.

Comment:

The general principle of EuroGOOS Members
supparting and promoting the objectives of GOOS s
a?reed and some Membgrs are already involved in
obal research Iorotects which incluce sectrons and
statrons that will tE)ro ab %/ be continued as part of
|cat|o of the Draft Pnontres
Agreement Document or %OOS n |cate
variables which will have to be momtored
and Members can see where they can best contnbu :
to the system.. We will now analyse in more detail
the actions which we can take to sugport GOOS, but
this Is In part limited by the rate of progress.of
GOOS |tself in setting goals. There will be terative
Interactions.

EuroGOOS Membersvvrll gartrcrpate in the meetm

and programmes of GOOS, Its worksh ops and tas
teams In partrcular EuroGOOS Members will
parficipate m those activities which are designed to
assist capacit burldrng in deveIoang countries, and
to assist developing Countries in identifying their
potential benefits from GOOS.

EuroGOOS Members will seek to ensure that they
contribute resources and materrel at an approp nate
level towards to the totaI g ?bal mfrastruct%re
operations of G ollaboration wit ot
agencies from aII IOC Member States. EuroGO

embers will seek to ensure. a successful outcome
to the planned GOQS Priorities Meeting in early
1997 September 19%.



In order to promoge assistance to develo rng
countries, two sessions of the First EuroGOO
Conference will be devoted to this subject.

MEDIUM TERM OBJECTIVE FOR
EuroGOOS UP TO END 2002
AND BEYOND

EuroGOOS Members will
participate in the design and
development of GOOS on this
timescale, and will make available
to GOOS the results of test cases
and trials in the European Regional
Seas and in the Atlantic.

Comment:
The technologically developed countries and their
regronal grotipings will tend to make the most
rﬁn progress |n he develonment and
ementatron f the component s
This will happen in parallel with capacity

burldrng and technolog}/ transfer to developrngi
countriés. The regions 0 most raprd technologrca
development of GOOS are likely to be uro%
North America, North East Asra (where a GOOS
Reﬂron has been set up), and Austrar gossrbly in
coflaboration with” some South Asian
countries. When equipment or rocedures have
been _demonstrated and proved. tq work
operatronally in the European region, it will be the
olicy of EuroGOOS to contribute the data to the
lobal data transmission netwark of GQOS, and
to make available the results of trials and
development of equipment.

LONG TERM OBJECTIVE FOR
EuroGOOS TO END 2006 AND
BEYOND

EuroGOOS will seek to maximise
its contribution to and return from
participation in GOOS by co-
ordinating research and

stems of

THE GLOBAL DIMENSION

operational cruises, advising on
the plans for operational satellite
schedules, and exploiting the
technological systems developed
in Europe. We will promote aid
and technology transfer to
developing countries to help
facilitate their full participation in
GOOS.

Commen
As for Medrum Term Objective.

EXPECTED RATE OF PROGRESS,
AND SUPPORT REQUIRED IN

THE MEDIUM TERM

Progress will tend 0 be restricted to analysrs and
R/lannrnlg in_the first few %/ears and EuroGO

embe S WI tend 0 emp asls |mplementat|on in
the Regional Seas and in the Atlantic and Arctrc
As theplans for GOOS Itself become cIearer the
most useful objectives for EuroGOOS in GOOS
will be erned Atthrs oint it ma beﬁn roprrate
for Europe to offer to 0st @ major component of

S, such as a gIobaI modellrn% centre, remote

sensed ocean data” processing cenre, or to take
responsibility for repeated surveys in a part of the
world ocean which would, otherwise be completely
unsampled.  Collaboration between Members,
and/or the allocation of EU funds might then be
appropriate.

ACTIONS AND SUPPORT
REQUIRED ON THE LONGER

TIMESCALE
As for Medium Term.



OVERALL STRATEGIC
OBJECTIVE

To link efficiently with other
European organisations so as to
promote the rapid development of
operational oceanography without
duplication, overlap, or excessive
bureaucracy.

Ccomment:

The list of European organrsatrons relevant to
EuroGOOS Is given in Chapter 5 At present ESA,
ICES, and EUROMAR have Observer status n
EuroGOQS and documents are copre routinel 5 fo
EC-DG-XII. E

EuroGOOS Secretarrat statf have attended meetrnd
of the north Sea Fixed Station Workshop/SeaNg
It is an urgent task for EuroGOOS. to_ establish
working relations with many other bodies in Europe,
and to"define as economically and efficiently as
possible the communications or contacts required
without wasting peoples’ time. The EuroGOOS
Strategy Document is designed to start the process of
commuinications.

OBJECTIVE FOR EuroGOOS UP
TO END 1998

To make first contact with most
organisations listed in Chapter 5, if
they are not already part of the
EuroGOOS communications
system.

Comment:
EuroGOOS depends upon the underprnnrn
sclentific research of many programmes an prolects
The output and benefrts of EdroGOOS operational
oceano?raB Gy will rrectly support the objectrves of
XIV, as well as
the EEA and SPARC O EuroGOOS
p:rtrcrpated In the recent EUROMAR-MAST
onference at Sorrento (Nov, 19953 and establrshed
00d scientific and technical links to the DG-XII
AST programme.

The EurgGOOS Conference will take glace in
October 199% and is a forum where the opjectives
and achievements of EuroGOQS can be discussed
with representatives of various DGs.

MEDIUM TERM OBJECTIVE FOR
EuroGOOS UP TO END 2002
AND BEYOND

Build up routine communications
with other European agencies and
organisations, and, where
relevant, enter into joint projects
or programmes.

Comment:
There_ are mang national and regronal data
rc; therrn? exercisés in European watefs, which are
onducted to meet statutory obligations, for
maritime safety, water qua rtg monrtorrng
pollutron control meteorologrcalf recasting, flodd
orecastrnri and fisheries manapement We cannot
and should not drsturb exjsting arrangements
where they are ade uate and %p ropriate to their
bgectrves From the EuroGOOS point of view
thése data streams are under-exp orted In that the
are not coIIected transmitted, or formatted in suc
a wa that the data from different proprammes
could: be mergled or processed in a srnﬁe model
Exercises are ready under way, especra Kthrou h
SeaNet in the North Sea, and through collab-
oratiye arrangements in the Baltic, to develop more
consistent data management within some of these
programmes. Inventorres and reports of
rnstrumentt es and data formats have been
rovided ese programmes to EuroGOOS.
herever possrble we Will seek to encourage this
increase in compatibility, and to add fUrther
observing stafions or systems, such as routine
observations trom ferriés, and to develop extra
data transmission links and automatic data qualrtg
control, so that these data can be assembled an
assimilated into forecasting models.

This approach will avoid unnecessary duplication,
buil d dhp the exgert e of speciallst gro)ups \Fr)vho have
send many years gevel op ng suctesstul s%stems,
and will provide extra information through mult
variable models.



LINKS TO EUROPEAN ORGANISATIONS

LONG TERM OBJECTIVE FOR
EuroGOOS TO END 2006
AND BEYOND

Maintain communications and
joint projects and programmes
with other European agencies and
organisations.

Comment:
As for Medium Term.

EXPECTED RATE OF
PROGRESS, AND SUPPORT
REQUIRED IN THE MEDIUM

TERM
EuroGOQS Officers will visit as many other
or?amsatmns 8s possible during 199, and"hope to
eS| abhsh_workmﬂ]relanons and"possible funding or
joint projects in the Medium Term,

ACTIONS AND SUPPORT
REQUIRED ON THE LONGER

TIMESCALE

We will develop standard data transmission
routines for ([;atherln% data to modelhrﬁg centres,
and these will evolve So as to ensure compatibility
wherever possible with existing observing systems
and data sources. Considerable investment will be
needed In new procedures for data transmission,
algorithms for convertm_? data hetween formats,
and automatic data quality control systems. Since
these developments will be'of value td the local and
regional observing networks, and to EurgGOOS as
?whole, thﬁre IS the possibility of collaborative
unding, with EU support.



THE STRATEGY FOR EuroGOOS

SYNTHESIS

The framework of strategic
objectives for EuroGOOS under 10
headings, and 3 timescales,
provides a checklist of actions and
the basis for a complete
Implementation Plan. Previous
Chapters have established the
reasons for EuroGOOS, and the
economic and other external
objectives. This Chapter has
shown how the future actions of
EuroGOOS Members can be
structured to achieve the overall
objectives at the level of technical
decisions. It will be possible to
specify the subsidiary objectives
more precisely, to monitor
progress, and provide the feedback
for further decisions, using this
framework.

Applications for financial support
for any one of the objectives
identified here can be justified on
the basis that it is a necessary
component of the logically
constructed programme.

CONCLUSIONS

The analysis of strategic objectives
and subsidiary objectives outlined
in this Chapter is sufficient for the
development of a First
Implementation Plan for
EuroGOOS, which itself should be
revised and developed on a rolling
basis. The strategy and objectives
described here can serve as
guidance for the future
development and design of
EuroGOOS, and for the actions of
its Members, as appropriate. If
Members take unilateral or
multilateral decisions which are
consistent with these objectives,
the goals of EuroGOOS will be
promoted with minimum
bureaucratic overheads.
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Resources, Assets and
Opportunities

Strong science and technology community with increasing
European cohesion arising from MAST, EUROMAR, ERS-1,
ERS-2 and TOPEX-POSEIDON

Effective national agencies with relevant skills, national
GOOS Committees, and national co-ordination

Strength of relevant European Agencies and Institutions

Ocean services already exist in the public and private
sectors

Strong customer base with direct interest in European
Regional seas and additional world-wide interests

Growing European Commitment to improving the health
of the marine environment

Global and European Commitment to Climate prediction
requiring ocean forecasting

Commitment to Biodiversity Convention including
protection of marine biodiversity



Eigure 5.1a  Technology for EuroGOOS |, . .

The Autosub-1 is an autonomous unerwater vehicle which can travel hundreds ofkm making measurements of the
state ofocean water. The demonstrator venicle undergoing sea trials in thispicture was partfunded through a MAST
project. Development work was carried out by NERCandTFREMER.  Source: SOC



Chapter 5

Resources, Assets and

Opportunities

STRONG SCIENCE AND
TECHNOLOGY COMMUNITY
WITH INCREASING EUROPEAN
COHESION ARISING FROM
MAST, EUROMAR, ERS-1&2,
AND TOPEX-POSEIDON

Figure 5.1b  Discoid buoy'META-1'
The buoy.has a diameter of 12m and a draught of
Lom. [tisfitted with solarpanels and a diesel
enerator. The sensors are installed in a sensor
rame undemearth the bottom ofthe buoy In a
depth ofabout 2m. Access fo the sensors'is via a
moqn-pool ofanout 70cm diameter. On the mast
navigational lights, antennae and meteorological
sensars are insalled. The bqu IS located In the
salini grad|ent %fthe Flbe Infront ofthe Kiel
canal néar Brunsh, Utel. ,
Source; EUROMAR-Mermaid, GKSS

Europe gossesses skills, organisation, assets,
experience, and opportunities which place it in a ve
strong position” o develop an operationa
oceanogra hic capability of world class. The assets
are necéssary ingredients in carrying out the Strateqy
described i Chapter 4. The assetS are summaristd
Inthis chapter.

The marine scientific and technological community
in Europe has become increasingly"and consciously
European in the last 10 years. Collaborative
i)_ijeCtS su%,oorted by EC and ESF have created
Inkages and frans-national understanding which
encourages scientists and Institutional managers to
think automatlcallty of conducting research and
operatigns at the European level.” Contributor
factors have been the Marine Forum, the MAS

Programme of DGXII, EUROMAR_ of Eureka
the Fisheries Research programme of DG-XII, and
the Task Force on Mariné Systems of the Future,
The First Call for Proposals for MAST-III
dentified operational marine forecasting as an
important theme, and the second call for proposals
gMarch 1995) specifically refers tq the importance
f research”projects Which will support the
development of EuroGOQS. EuroGOOS will
monitar the project grop_osals submitted, and
maintain close contact with groups conducting
research which is of the highest priority.



THE MARINE SCIENCE AND TECHNOLOGY COMMUNITY IN
EUROPE POSSESSES THE FOLLOWING SPECIAL SKILLS
AND ASSETS:

«  World class numerical modeI_Iin? gfrfoups In several universities, government
|aboratories, and meteorologicar dffices.

o Access to the skills of the European Centre for Medium term Weather Forecasting,

J ccess.to.adva%ved super-computers and powerful regional and national data
ransmission Nenworks.

»  Oceanographic data centres,in most countries, already familiar with ¢ross-horder

collaboration throu?h E)_artiu ation In the DG-XII MAST Data Committee, and the 10C
Committeg for International Oceanographic Data and Information Exchange.

*  Long historical records, of oceanographic conditigns in coastal seas, in the Mediterranean,
and in the North Atlantic. These tlata sets are being retrieved, validated, and converted
Into machine readable formats,

*  Close collaboration hetween marine scientists and the European Space Agency and
CNES through frequent workshops, consultative meetings, user groups, and conferenes
¥elatedtt_o coastal oceanography, operational oceanography, and polar research and
orecasting.

»  Good working relations between individuals and agencies working in strategic research
and in operations.

»  Afleet of ocean-going and coastal seas research vessels.

»  Networks of buoys and coastal measurement stations which provide an embryo
structure for an observing system.

»  Experience of developing research models and operational mocels for existing regional
services such as storm suirge forecasting, and wave modelling and forecasting.

*  Access to specialist groups working on data quality control, instrument calibration,
chemical standards, and other necéssary elements'of a consistent observing system.

* Innovative groups working within research departments and commercial companies
developing new oceanographic instrumentation.

»  Advanced technology in Remote Operated Vehicles (ROVs) and Autonomous
Underwater Vehicles (AUVs).



EFFECTIVE NATIONAL
AGENCIES WITH RELEVANT
SKILLS, NATIONAL GOOS
COMMITTEES, AND NATIONAL
COORDINATION

In 1993 ESF compiled a list of all identifiahle
European marine, research laboratories,
governmental and university, but excluding private
and industrial facilities. Over 350 establishments
were identified. This catalogue was used by ESF as
the hasis for establishing the European Marine &
Polar Sciences Board (EMaPS).

The 22 EuroGOOS Members from 14 cquntries are
all national agencies or organisations with
established track records “in operational
meteorology, operational oceanography, or strategic
research [ su gort of operational oceanography.
The list of Members is given in Annexe 1

EuroGOOS Members are almost all involved in
internal national negotiations to establish co-
ordination for GOOS and EuroGOOS
participation. InatyEncaI technically advanced
country there are between 5 and 10 natiqnal
agencies or. departments with strong interest either
I monitoring and forecasting the State of the sea,
or In using the data from sucht observation systems.
Although™the structure and division of responsi-
bilitjes varies hetween countries, the agencies
Involved are usually the following:

*  Department of the Environment,
*  Environment Protection Agency

*  Ministry of Fisheries

*  Department of Transport and Shipping
*  Department of Harbours and Ports.

*  Ministry of Technology and Science

*  Department of Energy

»  National Meteorological Agency

*  Department of the Navy

o Ministr oflogalg %overnment» Coastal
protection and Flood prevention.s

»  Department of Foreign Affairs

The planning .and conduct of operational
oceanography Within a country requires a level of
technical Co-operation between the major players
within this group. The style and proceddyal
arrangements adopted to su(g%ort this co-operation
varies consiceraply. EuroGOQS Members (Au?ust
199%) report different stages of agreed collaboration
ranging from a formal national GOOS Committee
throligh inter-agency working groups, and informal
working arrangenients between experts. In all
countriés, with EuroGOOS, Member Agencies the
neﬁonaucns are continuing to strengthen the
collaboration.

The cohesion between agencies and research
groups in different countries across Europe is
trengthening steadily in support of operational
oceariography (see Chapter 1)



STRENGTH OF EUROPEAN

AGENCIES AND INSTITUTIONS

There are nmeteen international bodies with

excluswely or dominantly European national

membership which Prowde a strong infrastructure

for the developmen and ut|||sat|on of operational

oceano%rap X in Europe.  The existence of these ~ The foIIowm% bodies will be reviewed briefly in the
bodies | r{or Euro ean asset in the planning of ~ context of their role or relevance in dey€loping
EuroGOOS and GOO operational oceanography for the benefit of Europe:

ORGANISATIONS WHICH ARE EXCLUSIVELY EUROPEAN

EU/EC European Union, Commission of the European Communities
WEU Western European Union

Eureka European Research Programme (EUROMAR)

CoE Council of Europe

ECOPS European Committee on Ocean and Polar Science

ESF European Science Foundation

EMaP$S European Marine & Polar Science

Eumetsat European Meteorological Satellite organisation

ESA European Space Agency

EEA European Environmental Agency

OSPARCOM  Oslo and Paris Commission

ECMWF European Centre for Medium Range Weather Forecasting
MIF Marine Industries Forum

LEADING INTERNATIONAL ORGANISATIONS WITH SOME
NON-EUROPEAN MEMBERS

G7 Group of Seven

OECD Organisation for Economic Co-operation and Development
NATO North Atlantic Treaty Organisation

ICES International Council for Exploration of the Sea

UNEP-MAP nited Nations Environment Programme,
H/Ie(s?terranean /Ect\fon rf-l’rina J

HELCOM Helsinki Commission



« EU/EC

Members: _Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Ireland, Italy,
Luxembourg, Netherlands, Portugal, Spain,
Sweden, UK.

Strongest European political and Financial body.
Includes almost all the big oceano raP_hlc Ela ers.
Has a strong commitment to promoting Sciénce
technologa/, economic  development  and
environméntal protection on a European and gilobal
scale. Supports a number of environmental and
marine research pr_ogrammes. Marine industry and
trade have been distussed at European Parlidment
level, and there is a Marine Industries Forum. Also
note Research-Industry Task_Force for Marine
Systems of the Future. EuroGOOS is an
operational sgstem not exclusively science driven,
and several EC DGs would e involved, namely
DG-[1I, DG-VII, DG-XI, DG-XII, and DG-XIV.

e WEU
Members: BeIRIium, France, Germany, ltaly,
Luxembourg, Netherlands, Portugal, Spairi, UK.

Has access to navies. It is keen to find active roles.

» EUREKA

Members: Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Ital){,
Luxembourg, Netherlands, Norway, Portugal,
Spain, Swedén, Turkey, UK.

Dedicated to_technology development, and has
strong EUROMAR Programm_e which involves
European, industrial companies. Russia has
apg_hed 0 gom .and has been accepted in principle,
sUbject to conditions.

« COUNCIL OF EUROPE

Members: Austria, Belgium, Bulgaria, Cyprus,
f:Czech Lands, Slovakia), Denmark, Finland,
rance, Germany, Greece, Hungary, lceland,
Ireland, Italy, Liechtenstein, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal” Russia,
San Marino, Sgam, Wweden, Switzerland, Turkey,
UK. Guest status: Albania, Croatia, Estonia,
Latvia, Lithuania, Romania, and Slovenia

The most broadly representative of all European
bodies. Member states have coastal access tg the
whole Baltic, the whole northern coast of the
Mediterranean, and most of the Black Sea coast.

« ECOPS

Members: Ajoint adwsorK committee of ESF and
EC. Members selected ad hominem, coming from
the following countries: Belgium, France,
Germany, Italy, Netherlands, Norway, Spain,
Sweden, UK.

A small I]orofe_ssmna! body able to provide very high
level influential advice td key agencies. Long ferm
strategic review, and able to nake fast gecisions,
Orgariised the governmental Bremen Conference on
the Grand Ch_allenges of Qceano raRhy in 1993
Recommendations 0f ECOPS led {0 the formation

of the European Marine and Polar Sciences Board
(see below).

« ESF

Members: 59 National research councils and
mstlttu_tlons from 21 countries, including all EU
countries.

The member organisations have direct control over
their own R&D™budgets, and can therefore commit
resources, Central funding of FF60 million/yr.
Good wide membership. Used to taking the Iong
View. Exgerhse_a_nd oR imply that ESF coul
support and participate in the design and research
leading up to GOOS, but not in its implementation.
Has organised several European conferences on
ocean sCience subjects (see also ECOPS).

« EMAPS

Members:  Individual marine research institutes,
laboratories, and_university departments are
members of the EMaPS. 23 institutions are
members of the EMaPS Board. The Secretariat is
proviged b% ESF. The potential membership could
Include of the order of 300 Institutions.

EMaPS provides a direct route of communication
to all the establishments where marine research is
likely to_be conducted in Europe. Conversely, the
needs of these Institutions for instrumentation or
data, or the news of new discoveries or
tEeI\c/lnglogws, may be made known through

« EUMETSAT

Members: Belglum, Denmark, Finland, France,
Germany, Greece, Ireland, Italy, Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland,
Turkey, UK.



Figure 5.2a 40-year storm surge mo

del
Comparison hetween model hindcasts hased on recorded wind and tide conditions and the actual abserved storm surge
sea |evels on the UK east coast close to London.  The storm surge height is driven b){ the meteorological conaitions, and
Is addjtional to the tide. The storm sur(ie can thys ada 1.5m to'the highest tide level. The blue ling'is the observed
surge level, and the reg ling is the model calculation.
Source: Proudman Oceanographic Laboratory.

Figure 5.2b  Sea level surge levels in the German Bight

Source: BSH.



An agency which exists to establish, maintain, and
exploit dperational European meteorological
satellites. An executive inter-governmental agencly,
with funding, a procedure for establishing Hoas
and attaining_them. 1ts charter Is similar to tiat of
E . “The experience with operational
meteorological satellites and data handling Is an
excellent pre-cursor for a similar structure for
oceanographic remote-sensing.

« ESA

Members: Austria, Denmark, Finland, France,
Germany, Hungary, Ireland, Italy, Netherlands,
Norway, Poland; Spain, Sweden, Switzerland, UK.

Governmental, substantial bud?et, high
technology, strong Interest in remote sensing,
powerful and permanent infrastructure. Emphasis
on products and users. Has organised large
consultative meetings with thé ocean user
community, and several smaller workshops on
operationdl remate sensing for the coastal zone,
and for oil pollution manaPement. IS debatlnP the
development of operational Earth Watch satellites.

 EEA

The European Environment Agency was established
by the Council of the Europeart Union in 1990. It is
Independent from the Commission. It began work
in 1993 with Headquarters in CoRenhagen

Denmark. The mission Is to provide the EU%and
Member States with objective, reliable and
comparable information at European level enabllng
them to take the requisite measlres to protect th

environment, assess the results of such measures
and to ensure that the public 1s properly informed
about the state of the environment, One of the
priorities of the EEA Is coastal protection.

The mission of EEA is very relevant in the coastal
and marine area, and there Is a very stro_n%
reﬂuwement for reljable and consistent data whic
can be analysed rapidly. EuroGOOS should be able
to provide Such data for many components of the
marine environment,

« OSPARCOM

Members; Belglum, Denmark, EC-EU, Finland,
France, Germany, Iceland, Ireland, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland, UK.

Signatories_to the Oslo and Paris Conventions for
thé protection of the Marine Environment of the

North East Atlantic. The Commission has a Joint
Monltorm([; _ Pr_o?ramme for  measuring
contaminants in biofa, water, and sediments. The
Commission has strong links to ICES.

OSPARCOM works within a strict Iegal and
managerial framework fo provide, data and advice
to the signatories. The objectives are totally
consistent with the obgectlves of EuroGOQS, and
data gathered by OSPARCOM may E):ossmly he
Incorporated info EuroGOOS models, onverseI){,
the outg_uts and predictions of EyroGOOS models
may assist OSPARCOM to meet its objectives.

« ECMWF

Members: Austria, Belgium, Denmark, Finland,
France, Germany, Greece, lreland, Italy,
Netherlands, Norwav Portugaal, Switzerland.
Sweden, Turkey, UK, (Yugoslavia).

The European Centre for Medium Range Weather
Forecasts was established in 1973 and inaugurated
In its centre in 1979. The aim Is to_develop
dynamic models of the atmosphere suitable for
providing reliable weather forecasts of periods 4-10
days ahead. More recently programmes have been
started to analyse the’ predictability of the
atmosphere at séasonal timescales, and to study
seasonal prediction_with a coupled ocean-
atmosphere model. ECMWF represents a key
focus of modelling skills in EuroPe, and already
has a range of products used world-wide, such &
the ECMWEF wind-field, The experience of
ECMWF will be valuable in developing European
modelling skills for gcean forecasting.” ECMWF
has a unigue role in global modelling.

« MIF

Members:  Established by the Coungil of Ministers
of Industry of the EU in"199L. Participants are the
Governments of Member States, plus representatives
of maritime Industries.

The Marine Industries Forum_grew from a series of
EU studies which started in 1990. 1t has the
obge_ctlve of |mE)r_ovmg the competitiveness of the EU
m rl'[lm(i Industries hoth within Europe and glokﬁljg.
The ana){sls carried out by MIF helps to astablish
the esseritial role of maritime. industries in Europe,
their economic scale, strategic importance, and levels
of em Iogment. This information IS important to
EuroGOOS. Conver_selx, the maritime Industries
identified by MIF will have a steadily increasing
reﬂu_w,eme_nt for improved forecasts of mariné
conditions in orcer to Increase their competitiveness.



LEADING INTERNATIONAL ORGANISATIONS WITH SOME

NON-EUROPEAN MEMBERS

G7 Group of Seven
OECD Organisation for Economic Co-operation and Development
NATO North Atlantic Treaty Organisation
ICES International Council for Exploration of the Sea
UNEP-MAP  United Nations Environment Programme,
Mers?terranean ct\fon'l]-’ma J
HELCOM Helsinki Commission
° G7 hd OECD

Members; Canada, France, Germany, Italy,
Japan, UK, USA

Links the richest capitalist countries in the, world.
Russia attends most meetings. G7 s primarily
economic and political. Members have placed
discussion of GOOS on the agenda for discussion
by Science Ministers on 3 occasions since 1992. In

ebruary 1995, as part of the G7 Global
Information Socrety initiative, G7 launched the
Marrne Information Service (MARIS) Project.
MARIS promotes the industrial app
information technology and telematics in the
maritime sector.

« ICES

Members; Belgium Canada Denmark, Finland,
France, German [celand, [reland, Netherlands,
Norwag Poland, Portugal Russia, Spain, Sweden,

Science hased, and wholly marine based. Excellent
long-term track record.” Has access to very lon
term data banks of oceanographic, environmenta
Bollutron and living marine resources data.
rovides a possible vehicle for collaboration with
Russra Ver}/ strong In the Baltic, North Sea, and
North Atlantic, Has collaborated in several DG-
XII MAST Projects.

lication of

Members: Australia, Austria, Belgium, Canada,
Denmark Finland France, Germany, Greece,
[celand, reland, Italy, Ja an, uxembourq
Netherlands, New Zealand Norwelr}/ Portugal,
Spain, Sweden, Switzerland, Turkey, UK, USA!

Includes all 15 EU countries. Obgectrves are Iar%eIP/
economic and fechnical aspects of developmen
Has launched the Me %ascrence Forum on
Oceanography. Lrnks the 24 richest capitalist
countriés ‘in” the world.  Has 'oermanent
headquarters and staff In Paris. Includes many
European non-EC Members. eryhrlg rep utatron
for dnalysis of trends and statrs IS,
respected as a professional straight- ta krn
organisation. Runs some active or anrsatrons Suc
a5 International Energy Agenc% have some
executiye authorrtg ECD trou% its
Megascrence Forum Office organrsed a Mmee mri on
operatrona oceano raphy” In Tokyq in Tate
Septemper 1993, and pudlished & hook of
Proceedrngs and analysrs Contrnurng mterest |n
he economics of global devel o% ment, and passibly
the atnalysrs of the value of GOOS to developing
countries



* NATO

Members: Belgium, Canada, Denmark, (France),
Germany, Greece, Iceland, Italy, Luxembourg,
Hf(thedé Arjds, Norway, Portugal; Spain, Turkey,

All EU countries are members with the exception
of Ireland, Finland, Sweden, Austria, and France.
France is still a member of the over-arching North
Atlantic Treaty Alliance, buf not of the key
military command and organisational boards.
France s getting closer to NATQ. Strong tradition
of promoting high quality science. Strongtradition
of oceanographiC, coastal, and sub-sea stience and
technology. Strong Atfantic and polar dimension.
Getting Closer t0 eastern Eyrope and Russia.
Would™ be constructive to Involve navies In
peacetime. There is a NATO North Atlantic Co-
operation Council, . There is a North_ Atlantic
Treatg Alliance, which js the civil parliament of
NATO. Operates a marine research' laboratory at
‘I‘_g‘”S_pemg, Italy, and a modern research vessel
lance”,

* UNEP-MAP

Members: UNEP Mediterranean Action Plan was
establl)|shed In 1980. All Mediterranean states are
members.

A multi-disciplinary marine organisation with a
strong secretariat 1’ Athens, Greece. Provides the
secrétariat functions also for the Barcelona
Convention. From the EuroGOQOS point of view
this provides a good mechanism for working will
all the relevant operational agencies in
Mediterranean coastal states.

 HELCOM

Members: EU, Denmark, Estonia, Finland,
(SBV%Ene%ny Latvia, Lithuania, Poland, Russia,

The Baltic Marine Environmental. Commission
(Helsinki Commission) was established in 1974
and now has the status of an intergovernmental
convention, Itf objectives are thﬁ assessment of
environmental congditions In the Baltic Sea,
measurement of airborne 'oo_llutlon, water
protection, prevention of [o_ol ution from shlﬁ)s,
dumgmg of waste in the Baltic Sea area, and land-
based sources of marine pollution.



53 The Th B
\M%ﬁgelobal sea Jovel s een ﬁgﬂ? at about 1mm geryear during this century, South East Entt]land has heen

subsidi %eand the London area has nsub5|d|n f stestatnearIymeperZ ar. Tidal amplitude has increased so
as to raiseflood levels bw cmper centu(rjy ames Barrage as completed in 1984 to prevent disastrous
flooding when times of % tide combineci with storm surges caused metearological conditjons.  Thegates are
ra|sedwhenah|gh level Eredmted by the East Coast Storm Tide Warming Service. The predictions are Gerivedfrom
computer numerical modl

Source: Proudman Oceanographic Laboratory.



OCEAN SERVICES ALREADY
EXIST IN THE PUBLIC AND

PRIVATE SECTORS

European national agencies and commercial
companies have experience of providing
observation systems and forecasting models for use
in sea areas_outside Europe, espécially in South
East Asig. This _back_ground of existing skills in
marine forecasting 1S an essential pdrt of the
European capability to play a global role in ocean
modelling and forecasting.

An important component of developing

operational oceanographic services is the design of

the logistics and operational routines. European
agenmes aIrea((i]y have valuable experience at [ocal,
régional, and’ global scale of solving these
groble_ms. This experience |ncludes transmlt_tlng

ata_in real time and assimilating data int
predictive models. Systems which are already in

operation incluge:

*  Dutch storm surge and flood warnings based
on tide gauge an ,meteorologlcal dafa. This
sB/stem low combings data fiom UK and

utch tide gauges. This isa vital element jn
protection 0f the Dutch coast, and protection
of life and property. Numerical models
developed and opérated by RIKZ.

o The East Coasts Storm Tide Waming Service
based at the Met Office, using operafional
models developed at the Protudman
Oceanographic Laboratory (see Figs. 5.2a and
h3). The mguts of tidal and metedrological
data are used to predict the sea level on’the
east coast of the UK, and in particular the
flood risk threatening London. The gates of
the Thames harrage are closed one hour after
low water preceding the predicted storm surge.

*  Wind-wave models are operated in the North
Sea and Western Approaches to provide
warnings of extreme conditions for offshore
oil and gas rigs and pipe-laying operations.

*  Wind-wave models are operated to provide
warnings of conditions in the approach to
major Rarbours.

*  Global wind-wave models are run by the
WAM %r,ou and ECMWF, and provide
valuab] mifut for shw routenR%. The service

is run in colfaboration by ECMWF, UK Met

Office, Metéo France and KNMI.

Wind, wave and sea level models are run
operationally to predict the limiting conditions
for entry to ports, and the earliest and latest
times of entry in relation to the tide and
atmospheric conditions.  Such operational
modlels exist for the North Sea and for the
main ports on the coast of Spain.

ECMWEF runs global operational sea surface
wind models based on satellite measurements
and data from drifting buoys (see Fig. 54)

SMHI, in collaboration with other
meteorological and hydrologlcal Services
around thé Baltic Sea, alrea R/ runs
operational models forecasting wind, waves,
sea level and floating sea ice (See Fig. 6.1).
The agencies in the Baltic Sed are dev_elopmrq
operatjonal madels on a schedule which wil
result in the ahility to gredmt ecological
conditions, nutrients, and the movément of
fish nggs and larvae soon after the year 2001
(See Fig. 6.1)

UK Met Office runs.an operational Atlantic
Ocean model providing temperature and
salinity structure.

A range of services exist on the coast of
Norway, and in the adjacent Arctic, OProwdmg
forecasts of sea ice, oll"pollution, and algae
which may be damaging to fish farms.

BSH provides operatignal forecasts of sea
level and storm surge in the southern Baltic
and the German Bight, cyrrents and
Predlctlon,s of the dispersion of pollutants and
loating ol b¥ means of gperational numerical
models, and forecasts of ice extent in the
Baltic, Weekly services of processed data
Include sea surface temperature maps.

European commercial companies provide a
wide range of propnetarly forecasting services,
especially for the offshore oil and ga
companies, and for coastal enginegring and
waste disposal. These services inclugle
continuous monitoring and forecasting of sub-
surface current profiles, predictions of extreme
c0-0ccurrences of wind+waves+currents,
predictions of the dispersal of contaminants,
modelf ofdnﬁm% (§JI| slicks, and models of
coastal erosion and sediment transport.



Figure 5.4 Number of drifting_buoy ai
for Medium Range Forecasts O0UICE:

STRONG CUSTOMER BASE
WITH DIRECT INTEREST IN
EUROPEAN REGIONAL SEAS
AND ADDITIONAL WORLD-WIDE

INTERESTS
InvesUgat;ons b¥ EuroGOQS Members show that
the potential customer base is very much alert to the
future possibilities of operational oceanography.
The evidence is:

o Aquestionnaire distributed at the Oceanology
International 1994 conference to 500
exhibitors produced a response that 160
companies were interested either in providing
equipment and services to GOOS, or in
0 tamm% data from GQOS. Many of those
that did hot reply were in sectors of

manufactyre which would inherently have

very little interest,

*  Two workshops organised by ESA to
investigate user re(ﬁm rements for coastal
remote’ sensed gperational data revealed a
strong interest from users who were, in
ge?er'%l, IweII informed as to the future

otential.

rdjressure observations received at the European Centre



o Surve (ﬂuestmnnalres_d|str|buted in UK reveal
that potentlal user companies have a sophisticated
view oftheir future data requirements, and have
analysed the probable rate ftechnologmal_
devélopment, and hence the available data in 5-10
years time. This applies to the largest offshore
Operating companies, and to a wide range of medium
sized specialist companies providing valtlie-added
data and aavice to Customers.

o Atthe EUROMAR-MAST Conference at
Sorrento, November 1995, a dominant theme of
many sessions was operational gceanography in
8ene_ra| and EuroGOOS in particular.” There was
etailed discussion of the economics of operational
oceanography, and the benefits to industry.

*  The Oceanology International 199%
Conference attractéd 600 exhibiting companies, of
which the majority were European.” The theme of
the Conference was “Towards Operational
Oceanography”.

»  Europe has a large number of global _
companies which conduct engineering, offshore oil
and gas, and other operations world Wide. These
companies require marine environmental services
and forecasts world-wide.

GROWING EUROPEAN
COMMITMENT TO IMPROVING
THE HEALTH OF THE MARINE

ENVIRONMENT _
At national and at European level there is a strong
public demand for improved management of water
8ual|ty In rivers and in the sea. “Politically this
emand s expressed through legislation,
requlations, and European Directives, and _througl[h
the creation of new environmental agencies with
Increased powers,

This serves as creating a strong customer group for
EuroGOOS.

GLOBAL AND EUROPEAN
COMMITMENT TO CLIMATE
PREDICTION REQUIRING

OCEAN FORECASTING
Most, if not all, European countries have heen
active participants in preparing and ratifying a series
of Important internatjonal meetlngs, agreenients and
conventions relating to _mariné resources
m_anagement of the sea, marine conservation, and
climate control. These Include the UN Convention
on the Law of the Sea, the Second World Climate
Conference and Ministerial Declaration, the United
Nations Conference on Environment and
Development, the Framework Climate Convention
and Convention on Biodjversity. Both GOOS and
COS evolved as ways of implémenting some of the
principles expressed in these agreements.



COMMITMENT TO
BIODIVERSITY CONVENTION
INCLUDING PROTECTION OF

MARINE BIODIVERSITY

The UNCED (1992? resulted in the Biodiversity
Convention, with a framewark of signatary states
to versee implementation of the Convention. The
(lef rnrtron of brodrversrt¥ Is itself a controversial
torfnc and the subject of marine biodiversity has
Y recently recerved attention. (Rex et al,

his_document we will assume a pragmatic
defrnrtron of biodiversity which implies merely
that, so far as possiple, no species should be
threatened to tfe pomnt of extinction, and that
ecosystems are preserved at a robust level with II
their normal component species intact,

The zones or. conditions in which marine
biodiversity is most threatened are;

J Commercral frshenes especrally in the Black
ea Wwhere manP{ fish species have been
damageg Y ution and over-fishing to the

verge ofex ction.

J Coral reefs where damage from increased
land runoft, pollution, rock mrnrn? and
souvenir huntrng have eliminated Targe
sections of reefs

o Estuarine environments which tend to be
heavily exploited by industry and Iar?e urban
populations sp that the full range of fauna

and flora tends to be reduced to a smaller
number of species able to withstand the
pollution.

J Coastal wetlands and marshes which are
%uently drained and reclaimed as building

J Mangrove forests which are frequently
destroyed to make way for mariculture, or
draingd and reclaimed for building land.

The determination in maal countries, and
internationally, to marntarn and preserve marine
biodjversity” creates a demand for marine
monitoring, especially the measurement and
prediction Qf variables escrrbrn% the hiota and the
concentrations ot nutrients and contaminants.
Complex models will be needed to, predict, the
levels of disturbance, or pollution which are likely
become a threat to different ecosystems.

This requirement provides a further range of
customers for operational oceanoqraphrc SerVICes.
Several Europe n research Institutes specialise in
tro |ca |oo?/ and as a result Europe 1S in a
g )0sition"fo provide services to developing
ountries wishing to manage and Preserve helr
coastal and adjacent Sea envrronmen S
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Chapter 6

EuroGOOS Methodology

and Activities

INTRODUCTION The types of action are;

Ilsts he and methods available to
ggreog]ve(s eg|n t e t| j%al\g/ees%% I|sahl Vlen tﬂ '

hanter 4. method, proced
actmng}/ lIst bx zp |0ns area
Initiate orpane uro

Investigations, surveys, and paper studies
Orgamse collaboration between EuroGOOS
and the programmes of European Agencies

Regional Test Cases, Baltic, Arctic, NW Shelf,
Mediterranean, Atfantic

Demonstration projects

Trials

Pilot projects

Supporting activities

Communications and training
Communications with the outside world

EuroGOOS Meetings for its Members,
Services to Members

Directorate and the EuroGOOS Office



Investigations, surveys, and design studies

Actions carried out and planned:

The Technology Plan WG has conducted a survey of
agenues and fheir utilisation of marine,instruments,
sénsors, platforms, and remote sensing_ systems.
APprommater 300 replies have been rectived from
all ‘over Europe, and a preliminary report on the
data was presented at the Conference Oceanology
International 96. The full data are being analysed
statistically, and a digest will be made available to
all Members, and distributed electronically for
general access.

The Technology Plan WG Is Ipr_egarm(g; a Report on
available tech oIo?y for operational dceanography
ga s. in technology, and the most ur?enf
equirements on short, medium, and

on
timescales.  This report will be produced by the en%
8};&996, and included as part of the EuroGOOS

The Science Advisory WG s preparin? a report for
the end of 199 which will analyse the scientific
underpinning of EuroGOQS, variables which are
prioritised in"each sea area and scale, the limits of
Pred|ctab|l|ty for each variable, and scale, and look
orward to' the likely rate of deveIoRment of
%‘ferent types of numérical model over the next 5
years.

We will publish a 5-10 Year Plan in early 1997. This
will be based on the Reports of the TPWG, SAWG
the discussions and papers at the First EuroGOQS
Conference, studies ot economic requirements for
marine forecastmg,_regmnal studies of forecast
requirements and régional ohservation systems, ang
an Iay3|s of remote sensed applications in‘operational
ocedn forecasting.

We have started a survey of the types of forecast
data and maps that users require.” This is bemﬁ
carried out in several Europeah countries, and wi
?lve gnorm_es to each type of observation and
Ofr%g %t. This study wall b complete before the end
of 19%.

We have completed a paper study of the density of
Ferry Routes in European waters, the number of
tracks per degree square, the number of km of
track Eer degree square, and the total number of
track-km per’ week’ per de%ree square. The most
denseI)( traversed squares have more than 10,000
km of track per week. The next part of the sfudy is
to analyse which parameters could most efficiently
be measured from ferries, and estimate the
availability of suitable sensors.

Regional Task Team studies. Each sea area of
Intérest to EurgGOOS has a Regional Task Team
which_is starting the process of designing the
operational obsefving scheme and outplt sefvices
for that region. _ This Iogmall starts with praper
stuies, which will proceed thr u?hout 199, These
will ead to trials and pilot projects (see below).

EuroGOOS documents. Our qbjective is to
promote the development of “operational
oceanography .in Europe, and to assist those
bodies, organisations, and industries which
contribute to that goal. In_consequence, the
Minutes and Records of EuroGOOS Meetings are
In general not confidential, and are available fo any
organisation on request.



Organise collaboration between EuroGOOS
and the programmes of European Agencies

We intend to. develop operational oceanograph(y in
the most efficient and economical way, bml_mg
Upon exmtmg systems wherever g)ossmle= Provide
that data sefS hiave the appropriate quality control,
the same qbservations can be used for multiple
purposes. This can be achieved provided that the
daa communications and data processm% are
sufficiently rapid to transmit the same dala tg
multiple ‘users. EuroGOOS has_arranged
remg ocal_or Observer status with ESA, 10C-
GOOS, ICES, and EUROMAR. EuroGQQS
Secretariat staff have attended meetings of the
bureau of the North Sea Fixed Station Momtonn_ﬁ
Workshop (now SeaNet), and this connection wi
be Etrensqphened. EuroGOOS is In corres ondencg
with OSPARCOM, ECMWF, EuroGLOSS, an
NOSS.. In the near future EuroGOOS will explore
the logical connections with EEA.

REGIONAL TEST CASES

The EuroGOOS definition of a Test Case was
drawn up s0 as to permit groups of experts to work
on the groblem_s Inherent in dgveloping operational
oceanographic services within a Tegion, and
allowing each region to come up with” priorities
and so[Utions to Problems which are identified in
the region, EuroGOOS Members are planmn%_on
a timéscale of a few years tq run demanstration
progects and pilot projects in which significant
resources are deployed”in field trials, to transmit
data in operational mode, to run test models, and

enerate Protot e products._ The Terms of
Reference for the Test Case task Teams are set out
In Annexe 2. The 5 Regional Test Cases alreaay
estaplished will start as paper studies, and develop
as pilot projects (see below).

High resolution modelling and forecasting, that is
with a resolution substantially finer than™ tkm, is
limited In its accuracy by the errors in the
bathymetry of the shelf seas and ocean hasins. In
shallow shelf seas the bottom effects are very
important, and small errors in presumed water
depth cause errors in the mogels. " In water depths
of'thousands of metres, as in the Mediterranean
and Atlantic, the previous measurements are
sparse, and errors are again_significant in
proportion to water depth,_EuroGOOS modelling
experts and Regmnal Task Teams identify
Improved bathymétry as an important element in
developing more acCurate forecasts. Projects to
develop | groved standard bathymetric maps for
European adjacent seas are bel Pg discussed with
bathymetric charting groups in UK and Germany.

As the regional Pro_Jects progress, the requirements
for instrtumentation and other technological
systems will be communicated to Industry, and
commercial companies will be invited fo test
equipment under realistic prototype conditions, or
participate jointly in trials.



Baltic

MemberA?enues
Bundesamt flir Seeschiffahrt und HP/drogFrarPhle
Germany), Polish Instttute of Oceano )( ntsh
nstifute of Marine Research, ants
Administration of Navigation an yrogra hy,
Swedish Meteorological and Hydrological Institute

Collaboration hetween agencies and institutions in
the Baltic area has heen el advanced for several
years, The Regional Task Team is lead by SMHI
which has Close contacts with on%om%
programmes in the Baltic, and official contact
WI'[ a encies in all coastal states An advanced
moe | (? Programme is run by SMHI, with data
rom all parts of the Baltic. Other
reglona and more spemallsed models are run by
each national agency. Although some of this
coIIaboratton would have developed without
EuroGOOS, the Baltic agenues are keen to adopt
the objectives and policiés of EuroGOOS because
they gives continuity and logical coherence to
observations, modelling, forecasts, and economic
and social henefts.

Figure 6.1 shows the Rhasmﬁ of operational
models planned f or the Baltic area. These
devel opments are %anne In conjunction with
ICES and HELC SMHI 15 runntng a
workshop on data a35|m|Iat|on in September 1 96
and there is a %eneral conference on oceanolt%ap y
In the Baltic on October 22-26, the “Baltic anne
Science Conference”. A new programme *Baltex”
has been planned to study the water cycle in the

Baltic region, within the framework of the WCRP
and GEWEX.

EuroGOOS plans for the Baltic will be structured

to utilise the stron? collaborative arrangements

already in tl)lace to focus data and ogserva l0ns.on

o erational forecasts, and to provide the missing
compaonents for a complete system,

Figure 6.1

Operational models of the Baltic Sea area,
and the expected rate of implementation of
new model comtronents and forecasts

Source: Hans Danlin, SMHI
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In summary:

Overall Objective: _ o

To develop an oPeratlonaI _monltormlg and
for_ecastln(_{ system for the Arctic Marine Region
using. stdte-of-the-art remote sensing, (ata
assinilation and modelling techniques.

Sub-objectives: _
To detect trends in the large- and meso-scale sea ice
pﬁrameters as they help the prediction of climate
change

*  To monitor meso-scale sea ice parameters and
ice dynamics as aid to shipping, fishing, and
offsHore industries working in'ice-covered
areas

*  To monitor and predict meso-scale ocean
pollution, algal blooms and spread of
radionuclide

Figure 6.3 Tide gauges maintained on the coast of Greenland by the Royal Danish

Administration for Navigation and Hydrography

Source: RDANH



North West Shelf

Member Agencies:

Irish Marrne Instrtute Ro§al Danish Navigation
and ydrograp ic Office (ermany), RIKZ
Nether andsl) Department of the Enyironment
UMM ?\EASe ium), Meteorological Office (UK);
and IFRE France). The TT s led by the U

Meteorological Office.

The Euro ean NW Shelt regron consists of shallow
$eas orce b% stronq tides and winds. There is a
complex Interface with the Atlantic Ocean alon a
srnuous shelf edge from Portugal to Norwar
Sea areas are amongst the busiést in the world, wrth
Intense maritime” traffic, and heavy loads of
contaminants,introduced by rivers. There are highl
developed fishing industries and recreatrona
activities, The NW shelf seas are ordere h
technically developed countries with hig
population”densities. * There are numerous exrstrnrh;
or anisations, prorects treaties, and agreements o
V aspects ot observing, monitoring, and
regu ating the state of these shallow sess.

The first action of the NW Shelf TT has been to

analyse the actrvrtres of exrstrn%]organrsatrons and
the viabjlity of the data_gathered by them as
contrrbutrons t an operatronal Service. Relevant
organrsatrons Include the tide- gauge and flood

diction systems In sevéral” countries:
meteorological buoys operated by many countries:
storm_ surge prediction models already In
operation; the data gathered by a large number of

shore oil and %as Iatforms data assembly and

mo 4 rnoop icE su&porlt)e(ed sy atron monrt'g\r?ng

network known as SeaNet and other data streams
gat ered %varrous organjsations to meet
tatutory obligations, especially in regard to
pollution’ management.

Because of the intensive commercial use of the NW
shelf seas it 1s particularly important to identify the
data products and forecasts most needed b
commercial operators and by re%ulatory an
controIIrno authorities, Analyses of these
requirements will be used to determine the most
g ropriate forecasting products needed, and the
servation system needed to generate them,
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Mediterranean

'&)ftﬂti:seTT are planned for later in 199%.
ENCIES:

NR’\ﬁtay CICYT (Spain), ENEA (ltaly),
REMER  (France), IMBC (Greece), Met. Office
K), NERC (UK), NCMR (Greece), Puertos cel
tado (Spain)

The Mediterranean Regional Task Team is led b
CNR (Italy). The oljective Is to use existin
operational” buoy moorings, remote sensed on ling

data (Altimetry, AVHR é and a new system of

real ime data from XBTs. Ultimately the
objective will be to operate also g system of deep-
moored buoys like the Pacific"TAO array,
reporting in real time,

The EuroGOOS Mediterranean Task Team held
three planning meetings durln% 199%, The TT
agreed on objeCtives for a series Ot experiments and
trials, to develop real time observational and
mogelling systems for the whole Mediterranean,
with additional nested coastal and shelf scale
models at higher resolution. Background data and
exp%nence nave aIre%dey been gained from progect
such as POEM, thé MAST Mediterranéan
Targeted Programme, and  the
Mediterranean Action Plan (MAP)h. A workshop
on Mediterranean forecasting was held at Toulon
France, in October 1995, suregorted by ESF, and
the papers and output from that meeting have been
utilised by the EuroGOOS TT.

Modelling and forecasting the. Mediterranean will
be of_?reat bengfit to the maritime industries of the
Mediterranean region, espeually_the control of
pollution, mandgement of ‘fisheries, and
Improvement of marine conditions for tourism.
Forecasting the climatic condition for the
Mediterranean over several vears will. have a large
economic and humanitarian benefit for Nor

Africa and the Sahel re9|on, since rainfall seems to
be correlated with the sfate of the Mediterranean.

The EuroGOOS Mediterranean TT presently
inclydes mast of the developed countries on the
northern Mediterranean shore, Agencies from
Greece, Turkey, and |srael are in correspondence
with the TT, and may join soon. It is essential that
the EuroGQOS TT establishes formal links with the
Agencies from the Levant and North African
countries, bath at the workm(]] scientist level, and at
the official departmental/operational level
EuroGOOS has exchanged. informal corres-
nondence with oceanograghers in most of the North
African states. There“are several EU_programmes
which exist to promote collaboration between
Europe and the southern Mediterranean, and all
Mediterranean countries are associated with UNEP-
MAP. EuroGOOS will yse these links to ensure full
Partmpahon of all Mediterranean countries in the
orecastmq,of_the state of the Mediterranean Sea,
and the utilisation of the benefits of forecasts.
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Figure 6.5 The figure represents model simulations for a depth of 5 meters, average
temperature fields in, August (top panel) and January (lower panel). .
The model Is run at one.eighth degrees horizontal esoliion aggrommategrld_sueolex 12 km) and has 31 levels in
the vertical. 1t 1sa modified version of the Modular Ocean Model of GFDL, Princeton, US. The model issetfo run on
the Cray C30 sugercomﬁuter and can assimilate temperature data as well as run with daily atmosphericforcin
parameters. The work has been done at IMGA-CN b%l\_l Pinarci, GKorres and MG Angelucci and it has beén
supported by the Mediterranean Targeted Project-Mermaids-11.



Atlantic

A formal Task Team for the Atlantic will he
established at the next meeting of EyroGOOS In
the Hague, in October 1996. “Experimental and
operational models of the Atlantic ncluding the
Prmupal thswaI variables are aIrea%y being run
0 suppor meteorologmal and militar
requirements, e.g. SOAP and FOAM. Studies of
multi-decade archives of sub-surface temperature
data, and repeat sectigns across the North Atlantic
show fluctuations in different areas, both warmln(f
and cooling, of the order of 0.25C0 over severa
decades down to depths of 2000m. There are short
term reasons for improving the oceanographic
forecasting models on timescale of days to improve
weather forecasting and shlp-routelng; medium
term reasons to improve the understanding of
coupling between the Atlantic and the shelf Seas
which nfluences all processes on the shelf,
mcludm?_ fisheries; and long term reasons to
support climate forecasting.

Many European countries operate traditional
oceanographic cruises in the Atfantic, and there are
a number of r_eReat sections and routine
observatigns which provide the nucleus for an
orferatlonal system. A systematic observmg scheme
In the Atlantic to provide the boupdary conditions
for European waters, to support climaté forecasts in
Europe, and to provide a European contribution to
S, will be improved by collaboration with
other states bardering the Atlantic, Extensive use
will be made of the understanding, data, and models
rovided by the final stages of WOCE and OMEX.
emote sensed opbservations will be essential for this
reglon._ Discussions have been held with some of the
modelling groups specialising in the North Atlantic.



Figure 6.6 Example of a high resolution shelf-edge model showing the mid-depth currents due
to a uniform Southerly wind and an oceanic input

Source: J Xing, Proudman Oceanograpnic Laboratory



DEMONSTRATION PROJECTS

We have started to develop activities which will
grow through paper studies, test case analysis, pilot
projects, and trials into_full scale prototypes of
operational oceano_ﬂraphlc services. One Stage of
this development will be that of carrying out a part
of an oP_eratlon at a Jevel which demonstrates he
feasipl |tg/ of the whole syst_em, and provides
(Ijea_rnmg Xperience in operfations and improved
esign.

We envisage demanstration projects to test early
stages of réal time data gathering'and transmissiori,
The “Ferry Box” instrument system with data
transmission, and new ackaFges of sensors and
deploa/mentl\halat_form . For example, the
EuroGOOS Mediterranean Test Case requires
rapid and Er))rem_se launching of XBTs from
voluntary observing ships of opgortunlty. The
technology to do this may be developed as a
demonstration project.

TRIALS |
Trials will be required for new instruments and
sensors, compining and merging data streams from
In sity and remote sensed” platforms, data
assimilation, sensitjvity trials of models, and
practical attemps to iderftify or verify the limits of
operational predictability.

PILOT PROJECTS

Pilot Projects involve an integration of many of the
components needed to run an operational o servm%
and forecasting system. EuroGOOS Member

Intend to organise Pilot Projects. at an apE)ropnate
stage whenthe scientific"basis for integrated
mo eI_Img of different variables in each area is firmly
established, Within a region, or globally, this implies
identification of the niost relevant variables and
Products, and running a prototype observing system
or some time, with realistic conduct of the data
transmission ‘in real time, data assimilation

modelling, and distribution of test diata progucts and
forecasts. The Pilot Projects will be followed b

anallysm of the results and, experience, so as t0
Improve system design. An |mP_ortant stage in the
development of European operational ocea_no_?raphy
will e the decision to allocate the responsibility for
identified modelling tasks to, designated centres. At
the reﬁmnal seas; level this Rrocess_wnl evolve
naturally from the interests of the agencies bordenng
each regional sea. For those tasks which have fo b

carried out at a fully European or global level, the
decision is.more cormplex. Some Pilot Projects will
Involve usm% different configurations of centres to
assimilate and analyse different variables, or. run
models based on different underlying assumptions,
\S/\s)h als to arrive at the best solution for Europe as a

Ole.

SUPPORTING ACTIVITIES

EuroGOOS Office circulates information pac_ka%es
every 2-3 weeks fo all its Members, and to a limited
range_ of additional Observers and associated
organisations and agencies. . The covering report
contains up-dates on all decisions and_incomplete
actions which are bemq_carned out by EuroGOOS
A EuroGOOS information page has been set ug on
the World Wide Web auring summer 1996,
EuroGOOS Qffice staff represént EuroGOOS at
working meetln%s and committees, usually within
Europe’(e.g. with ESA, EUROMAR, SeaNet efc.),
and participate i conferences and exhibitions ge. .
Sorrento - MAST-EUROM AR, Oceanology
International %).

The organisation of national committees or co-
ordination grouf)s for GOOS and EuroGOQS has
evolved stgadi _durmﬁ 1994-96, EuroGOOS
provides information to all Members on the progress
of different structures of co-ordination In Each
European country, so that Members can work to
Improve their own co-ordination, In the confidgnce
that other countries are doing the same. This



progress is an asset both to GOOS and EuroGOOS.
COMMUNICATIONS AND

TRAINING . o

EuroGOOS has spent its first year in developing its
own Internal. organisation, Clarifying objectives,
and establishing @ working metho oIo%y. A public
relations information brochure was published in
October 1995, EuroGOQS exhibited a display
stand at the EUROMAR-MAST days at Sgrrento
in November 1995. A paper on” EuroGQOOS
Technology was Coresented at the chanolog}y
Internationdl ‘% Conference and published in hie
Proceedings. During 1996 and early 1997 the
following publications-are planned:

*  EurpGOOS Marine Technology Survey and
Review.

*  The Strategy for EuroGOOS (this document).

Regional
Test Cases
Baltic C>~
PR
Arctic |8~ 9
) (0g)
etc. “ 2

*  EuroGOOS Handbook

o The “Ferry Box” feasibility report.

»  Papers presented at the First EuroGOOS
Conference.

*  Report of the Technology Plan WG.

*  Report of the Science Advisory WG

»  The EuroGOOS Plan.

EuroGOQS Members_are providing. information
on available courses in Meteorological Colleges
and equivalent establishments wherg students ¢an
be gw n instruction in operational oceanographic
techniques, ocean forecasting methods, and the
underlying science, technology. Some courses have
been identified, largely coricerned with surface
marine meteorology and wave forecasting. It wll
be a EurgGOQOS dbjective fo promote an Increased
range of courses providing training for those

Z1T>

nw ) Regional Observing
C>) —» System Design

and Products
=T> )

Figure 6.7 Relation of EuroGOOS Regional Test Cases to the structure of EuroGOOS
The generic analysis ofmarkets, science, and technology is used to support the development ofoperational systems

appropriate to each region



peogle who wish to develop a career in operational
oceanography, either governmental or commercial.

COMMUNICATIONS WITH THE

OUTSIDE WORLD

The major vehicle for EuroGOOS communication

with thé public, government, and industry during

1996 15 the First EuroGOOS Conference, at the

Haag, Netherlands, 7-11 October 19%. Programme

planning, receipt of abstracts, and preliminary

'rf r|]sétrg1t&|_)3)n of participants are well advanced (sée
Xe 5).

There will be a strong press and TV campaign
associated with the EuroGOQS Conference. “A
press contact list has already been circulated.

The various surveys conducted by EuroGOQS
result i, extensive address ists, especially for
commercial organisations, and these lists will" used
to communicate news of EuroGOOS activities and
requirements.

In future EuroGOOQS will organise small
workshops, or seminars, to strengthef relation-ships
with industry on special topics.

There was a strong interest in EuroGOOS at the OI-
9% Conference, and good press coverage provided
l%y several newspapers,

uroGOOS are undoubtedly attractive to the
science correspondents of the qtuallty NEWSPapers.
However, public relations for 1ts ovin sake. would
not be yseful, and EuroGOQS is focusing its
communications efforts on maritime industry™and
sub-contractors, technology and service companies,
government agencies, and scientific research
Bstablishments.” It is important that EuroGOQS
should have concrete achievements, and make
realistic progress, pefore embarking on public
relations.” Communications must be focused both

The objectives of

for reasons of economy and objectives.

EuroGOOS MEETINGS FOR ITS
MEMBERS, SERVICES TO

MEMBERS

We hold an Annual Meeting of Full Members once
each year.

The two main WGs, Science Advisory WG and
Technology Plan WG are meeting approximately
twice per Var, and this is likely to continue.

The Officers of EuroGOOS megt every 2-3 months.

We hold a Plenary Meeting of all Members
Associate Members; and Observers at,intervals of
ggﬁ][géhnggtely 2 years, usually in association with a

Communications within EuroGOOS include routine
reports which go to all Members and related
orgamsatmns every 2-3 weeks.

The EuroGOQS Office up-dates a comglete address
list with e-mail and fax numbers for all Members

and related organisations. The Office provides
distribution services for Members when required.



DIRECTORATE AND THE
EuroGOOS OFFICE

The support staff in the EuroGOQS Office are:

N C Flemming, Director
M Gauthier, Deputy Director
S M Maring, Secretary

Part-time seconded staff from Member
Agencies.

Seconded staff have been provided py CNR $Ita| ),
NRA/EA sUK), and_support has been offered by
ENEA (ltaly). “RIKZ (Netherlands) is _rowdmg
substantial “support staff for planning th

EuroGOOS Conference.

NERC (UK) provides office space at the
Southampton 0 eanolgraphr%/_ Centre, and supports
the salaries for N C Flem mg and S M Marine.
IFREMER_SFrance) supports the salary and costs
of M Gauthier.

Through the institutional facilities available to
NERC"and IFREMER the EuroGOOS Office has
a00ess to com utm% support an networks, libraries
and r_egular ontacts with full time professional
scientists and engineers.

SUMMARY o
EuroGOQS has available to it a wide range of
methods for successfully achwvmg its objectives
within the constraints” of its budget and staff
FeSOUrCES.
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Next Steps

Introduction

Foster partnerships, projects, and joint ventures between
Members of EuroGOOS

Develop relations with existing and potential users and partners

Foster European industries providing the tools needed for
operational oceanographic services

Develop relations with European Institutions

Develop relations between EuroGOOS and International GOOS,
other regional bodies in GOOS, and other international
organisations

Organise European summer schools and seminars

Strengthen the EuroGOOS Association

Summary



Chapter 7
Next Steps

INTRODUCTION

Qur long term detailed plans will be set out in The
ot”r%g OS Plan, to be published in the first half

The objectives of EUroGOQS have been outIrned in
Chapter 4 of this Strateg , and the actions taken to
deveIop the obHectrves ve been listed in Chapter
The present Chapter emphasises the immediate
next steps the question of funds and resources,
access to skil s and co-ordination of effort. [t is
about strer&?t ening the foundations, The Strategy
for EuroGQOS concludes by indjcating the actions
needed during the next 12 months, and the nitial
rojects which will_be set in train while the
uroGOOS Plan is being prepared.

The analysis in this report shows that operational
oceanography_Is a business which is ripe for
development. “The assets, the market, the deman
the skills,. the science and the technology are all
available in the necessary critical mass i Europe,
and need co-ordinating’ and fostering to ensure
take-off, However, the necessity for Eurogean
scale collaboration and co-ordination means that
successful develor[)ment is not inevitable, If
Euro OOS did not exist, development might be
9/ slow, or fail. The successes aIready achieved,
the posrtrve attrtude sh own Gy many re rons
grn qustry towards Euro
comm nts from ‘outside Europe, show that We are
on the right track.

Inherent in many of the immediate actions is the
need to obtain funding, but this will be consicered
on a project basis, We will make submissions 10 a
range of aoproprrate funding agencies. Funds for
co-ordination and mana(I;ement of EurgGOQOS
activities will be sought onfy in the form of MAST
Concerted Action, or as a COST Action,

Discussions on these proposals will be arranged

VTKsU ill

rin
h r(hmedrate next steps must be to:

»  Foster partnerships, projects, andjoint
ventures between Members of EuroGOOS

*  Develop relations with existing and potential
users and partners

»  Foster European industries providing the
tools needed for operational oceanographic
Services

*  Develop relations with European Institutions

*  Develop relations between EurgGOOS and
International GOQS, other reqronal bodies in
GOOS, and other infernationa or?anrsatrons
Organise European summer schools and
serinars

o Strengthen the EuroGOQS Association

FOSTER PARTNERSHIPS,
PROJECTS, AND JOINT
VENTURES BETWEEN

MEMBERS OF EuroGOOS

The strongest and most efficient method for
ensuring pro ress is th rou h varrable geometry”
grou Ing s ot EuroGOOS Members vtho share
ommon-objectives. The Regional Task Teams are
excellent examples, but othersub-sets are practical
as for example with the_Ferry Box Project, sp ecraI
prorects n remote sensing, Or %Iobal 0 eratrona
madel] rn% H grougrns ombine Tocused
objectives wit th necessary technology and
resources in each case, and a mininiim of
bureaucracy.

In the immediate future, additional resources ma
be obtarnedb Creating such roups, possibly wit
additional mémbers from In ustr raca emia,
and seeking additional fundrng prorect y (ororect
The skills”and assets available in EUrope, as
outlined In Chapter 5, should he mobrlrsed n



different configurations for each project.
DEVELOP RELATIONS WITH

EXISTING AND POTENTIAL

USERS AND PARTNERS

The market research on user groups and their
forecast and data requirements can be used in each
Region to ushfg the Investment in pre-operatjonal
res(?ar_?h ew technology, demonstration projects,
and pilot projects.

This approach will be used to obtain collaborative
partners and gomt fundm%. Potential users, of
operational forecasts know Dest what they re(iwre
and have a strong interest in havmg the Tesults of
experiments and"trials which are developing the
products they need. The companies of the value-
added sector are hoth potential customers of
EuroGOOS, but also possess many relevant skills
and technologies, particularly in communications
and data processing.

FOSTER EUROPEAN
INDUSTRIES PROVIDING THE
TOOLS NEEDED FOR
OPERATIONAL

OCEANOGRAPHIC SERVICES

We will use our contacts with EUROMAR and
other industrial and commercial associations, to
release data and informatjon which will help to
P_romote European marine industries. At the same
Ime, we will use these contacts to listen to industr

and commercial companies so as to understan;

better thelr requirements and uncertainties. 1t Is
not our obfectwe to try and eliminate reasonable
commercial risk or reduce competition, but, since
EuroGOOS Members are in many cases the
potential users of a large range of instruments and
%%tsvrﬂs it is reasonable to make our requirements

The re[%ponse from industry towards EuroGOOS is
uniform| Eosmve. All parties recognise that it wll
take P{er to develop a fully alifomatic data
8athe mg system for a wide range of variables, but
oth poténtial users of the products, and
manufacturers and service providers who may
Part|c_|Pate In geveloping the S){stem, are convinced

hat it Is possible and’ it will be economically

effective, , , _

We will ensure that information which has
potential commercial implications is released
equitably to a wigde range of companies so as to
avoid bids or discrimination.

Companies at present complain that they have no
indication what standards may e acceptable for
different kings of operational “nstruments, which
systems or instruments may be developed b

agencies as a priority or “which postpone|

indefinitely, or which data %)es me% be managed in
real time“or in delayed mode. We will séek to
establish preferred aptions in these matters, and
make the information available to European
Industry on an equitable basis, \We have no
Intention at present of trying to establish mandatory
standards, but merely to indicate what is needed
most, and with acceptable levels of performance,
will give a strong guiding signal to industry.

Commercial organisations will be encou_ra%ed to
participate in trials and demonstration projects.

DEVELOP RELATIONS WITH

EUROPEAN INSTITUTIONS

As shown in ChaIJoter_ 5 of this Report there are
many European organisations and institutions with
skills and ‘assets Which can play an important
contriputory role in the success of European
oger_atlonal aceanography, These include remote
sensing satellites, easurm% systems on moored
buoys, sophisticated computer'models, and basic
scieftific understanding.

During . 1996-97 EuroGOOS Officers will
communicate with, and where aﬁproPrlate VISIt,
those organisations which are |ikely to have the
strongest mutual interests, Copies of the Strater%;%/
for EurgGOOS will be distributed. Represent-
atives of ke _orpamsatlons have been invited to
attend the First EuroGOOS Conference. Qne
objective will be to add momentum to the growing
co-operation between civil apd military
organisations, which Is already beginning to
produce significant benefits.

With each organlsanon we will try to identif
common, Interasts, customer-contractor relations,
the possibility of joint projects or collaboration,
and joint intefests n solving problems,



DEVELOP RELATIONS
BETWEEN EuroGOOS AND
INTERNATIONAL GOOS, OTHER
REGIONAL BODIES IN GOOS,
AND OTHER INTERNATIONAL

ORGANISATIONS

We have stror(rjgoworkr V\? relations with both I-
Bare In correspondence

Wrth representatrves of the regional grouping in NE
Asia, NEAR-GQOS. Atterition erI e given to
further anaIysrs of the best way In” which
EuroGOOS, cdn in practice contribute o the global
scale activities within GOOS, | These activitiés will
possrbly Include allocation of research ship time;
col aboratrve schedulrn% of research cruises;
Sty eyrnr_{t e relations betwsen numerical models at
fferent scales from global, through ocean basin
scae to local: optimal use of satellite remote
sensed data; and contribution of European data to

Figure 7.1 The Royal Research Ship'Discovery’

the global system.
ORGANISE EUROPEAN

SUMMER SCHOOLS AND

SEMINARS
There 15 a need for continuing exchange of deas,
discussions, workshops and s Orf Courses reIatrng
to o erational Qceanograp grn Europe. The
ect IS advancrn very rapidly on man fronts,
nd the benefits 0f thése advances neéd to be
transferred EuroGOOS Members will examine
C}rs of exch angrng experience on best pracice,
transterring’ research knowledge and' skills to
t e various organrsatrons engaged in operational
oceanography.

Source: SOC



STRENGTHEN THE EuroGOOS

ASSOCIATION

Membership of EuroGOOS needs to be extended
to Inclyde agenoes from Portugal and Turkey, and
ossmr Iceland. EuroGOOS will exglore the
possibility of extending Membership to include
%enoes rom the Balt|c States (Latvia, Lithyania

d Estonia), and from Russia, Correspondence
will be continued with ag ropriate bodies.  Some
countries will wish to str en the co-ordination
between agencies at nat|ona level. We would
welcome additional Members from those countries
which at present only have one agency in

EuroGOOS.

SUMMARY

During the next 12 months we will work as quickly
as possible to | 8ement the act|ons and projects
set out In this Chapter. Tnese stePs are the
preparatorg Work fortefull range of tasks and
PfO]eC'[S deScribed in outling in Chapters 4 and 6 of
his Strateqy. . The detailed Plan for |mpIement|ng
EuroGOOS will be published in 1997,



Members and Associate Members of EuroGOOS

Member or Associate Member

Bundesamt fur Seeschiffahrt und
Hydrographie (BSH), Germany (M)

Comision Interministerial de Ciencia y
Technologie (CICYT), Spain (M)

Consiglio Nazionale Delle Ricerche (CNR),
Italy (M)

ENEA, Italy (A)

Finnish Institute of Marine Research, Finland
M)

Contact Address

Prof Dieter Kohnke

Bundesamt fiir Seeschiffahrt und Hydrographie (BSH)
Bernhard-Nocht-Str. 78

D 20305 Hamburg

Germany

Tel: +49 40 3190 3400

Fax: +49 40 3190 5000

E-mail: Kohnke@M4. Hamburg. BSH. D400. DE

Dr Gregorio Parrilla

Instituto Espanol de Oceanografia

Ministerio de Agricultura, Pesca y Alimentacion
Corazon de Maria 81

28002 Madrid

Spain

Tel: +34 1 347 3608

Fax: +34 1413 5597

E-mail: gregorio.parrilla@md.ieo.es

Dr Silvana Vallerga

CNR

Euroufficio - A Rl GE

Via De Marini 6

16146 Genova

[taly

Tel: +39 335 30 3130

Fax: +39 10 6475 800

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

Dr Vincenzo Ferrara

Task Force on Global Environment & Climate Change
ENEA Casaccia

Via Anguillarese 301

00060 S. Maria di Galeria

Roma

Italy

Tel: +39 6 30483608
Fax: +39 6 30486678
E-mail:

Dr Pentti Malkki

Finnish Institute of Marine Research
PO Box 33

FIN-00931 Helsinki

Finland

Tel: +358 0 613941

Fax: +358 0 613 94494

E-mail: malkki@fimr.fi
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mailto:Vallerga@Server.Area.Ge.cnr.it
mailto:malkki@fimr.fi

Member or Associate Member Contact Address

GeoHydrodynamics and Environment J C J Nihoul

Research (GHER), Belgium (A) Université de Liege
Department of Physics
Sart Tilman B5
B-4000 Liege
Belgium
Tel: +32 41 66 33 54
Fax: +32 41662355
E-mail:

IFREMER, France (M) Prof Michel Glass
IFREMER
Technopolis 40
155, rue Jean Jacques Rousseau
92138 Issy-les-Moulineaux
France
Tel: +331 4648 2222
Fax: +331 4648 2224
E-mail: michel.glass@ifremer.fr

Institute of Marine Research, Bergen, Mr Roald Saetre
Norway (A) Research Director
Institute of Marine Research
PO Box 1870 Nordnes
5024 Bergen
NORWAY
Tel: +47 55 23 8500
Fax: +47 55 23 85 84
E-mail: Roald.Saetre@imr.no

Institute of Oceanology, Polish Academy of Dr Jan Piechura
Sciences, Poland (M) Institute of Oceanology
Polish Academy of Sciences
Powstancow Warszawy 55
81-712 Sopot
Poland
Tel: +48 58 517281
Fax: +48 58 512130
E-mail: piechura@ocean.iopan.gda.pl

Institution of Marine Biology of Crete, Prof A Eleftheriou
Greece (A) Institution of Marine Biology of Crete (IMBC)
PO Box 2214, Heraklion 71003
Crete
Greece
Tel: +3081 242022
Fax: +3081 241882
E-mail: imbc@imbc.gr

Marine Institute, Ireland (M) Mr John Wallace
Marine Institute
80 Harcourt Street
Dublin 2
Ireland
Tel: +353 1475 7100
Fax: +353 1475 7104
E-mail: john.wallace@marine.ie
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Member or Associate Member

Meteorological Office, UK (A)

MUMM, Department of Environment,
Belgium (M)

Nansen Environmental and Remote Sensing

Center, Norway (M)

National Centre for Marine Research of
Greece (M)

National Institute for Coastal and Marine
Management (RIKZ), Rijkswaterstaat,
Netherlands (M)

Contact Address

Dr Howard Cattle

Head, Ocean Applications
Meteorological Office

London Road

Bracknell

Berkshire RG12 2SZ

Tel: +44 1344 856209
Fax: +44 1344 854898
E-mail: hcattle@meto.govt.uk

Dr G Pichot

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

Ministére de la Santé Publique et de I'Environnement
Gulledelle 100

B-1200 Bruxelles

Belgium

Tel: +32 2 7732111

Fax: +32 2 7706972

E-mail: mummgp@camme.ac.be

Prof Ola M Johannessen

Nansen Environmental and Remote Sensing Center
Edvard Griegsvei 3a

N-5037 Solheimsviken

Norway

Tel: +47 55 29 72 88

Fax: +47 5520 0050

E-mail: ola.johannessen@nrsc.no

Georges Th. Chronis

National Centre for Marine Research
Aghios Kosmas

Hellinikon 16604

Athens

Greece

Tel: +30 19820214

Fax: +30 19833095

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

Dr Leendert J Dropped

National Institute for Coastal and Marine Management/RIKZ
Directoraat-Generaal Rijkswaterstaat

PO Box 20907

2500 EX The Hague

The Netherlands

Tel: +31 70 3114551

Fax: +31 70 3114321

E-mail: droppert@rikz.rws.minvenw.nl
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Member or Associate Member Contact Address

National Rivers Authority (NRA), (now Mr David Palmer

Environment Agency (EA)), UK (A) National Centre for Instrumentation & Marine Surveillance
Rivers House
Lower Bristol Road

Bath
Avon BA2 9ES
Tel: +44 1278 457333 Ext. 4237

Fax: +44 1225 469939
E-mail: 100116.312@compuserve.com

Natural Environment Research Council Prof J G Shepherd
(NERC), UK (M) Director, Southampton Oceanography Centre
Empress Dock, European Way
Southampton S014 3z7H
Tel: +1703-595106
Fax: +1703-595107
E-mail: j.g.shepherd@southampton.ac.uk

Netherlands Geosciences Foundation Dr Jan H Stel
(GOA), Netherlands (A) Director, Netherlands Geosciences Foundation
PO Box 93120
2509 AC The Hague
The Netherlands
Tel: +31 70 344 07 80
Fax: +31 70 383 21 73
E-mail: goa@nwo.nl

Puertos del Estado, Clima Maritimo, Spain Sr A Ruiz de Elvira
(A Puertos del Estado
Clima Maritimo
Avda. del Partenén 10
E-28042 Madrid

Spain

Tel: +341 524 5568
Fax: 341 524 5506
341 524 5502

E-mail: ant@puertos.es

Royal Danish Administration of Navigation Dr Erik Buch
and Hydrography, Denmark (M) Royal Danish Administration of Navigation & Hydrography
PO Box 1919
DK 1023 Copenhagen K
Denmark
Tel: +45 32 68 95 00
Fax: +45 31 57 4341
E-mail:

Swedish Meteorological and Hydrological Hans Dahlin
Institute, Sweden (M) Swedish Meteorological and Hydrological Institute
S-601 76 Norrkdping
Sweden
Tel: +46 11 15 83 05
Fax: +46 11 15 83 50
E-mail: hdahlin@smhi.se


mailto:100116.312@compuserve.com
mailto:j.g.shepherd@southampton.ac.uk
mailto:goa@nwo.nl
mailto:ant@puertos.es
mailto:hdahlin@smhi.se

EuroGOOS Organisation

WG = Working Group
TT = Task Team
see following pages for terms of reference
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TECHNOLOGY PLAN WORKING GROUP

Terms of Reference and Objectives

The TPWG shall consist of a Chairman, appointed in the first case by the Officers after consultation
with Members, and experts nominated by Members. The Chairman TPWG on subsequent
occasions shall be elected by the Members after consultation with the Officers. Members of
EuroGOOS may propose experts from their own staff to join the TPWG, or, if they wish, experts
from other agencies in their own country whom they think would best represent the appropriate
skills. Members may propose experts to the TPWG who are not themselves employed by Member
Agencies.

The term of appointment of the Chairman TPWG shall be for three years, with the option for re-
appointment. Change of Chairmanship TPWG during an appointment period will proceed through
the Director EuroGOOS.

Between Meetings of EuroGOOS Chairman TPWG shall report to Chairman EuroGOQOS, and will
work in collaboration with, and supported by, Director EuroGOOS.

Meetings of the WG should whenever possible be attended by a member of the Secretariat who will
ensure that, so far as possible, proposed actions can be supported by the staff effort available from
the Secretariat.

The TPWG shall draw on previous analyses conducted by Members, by ECOPS, I-GOOS, the
Fixed Monitoring Network, MAST Technology Programme, MAST Supporting Initiatives, ESA,
EUROMAR, ICES, and other programmes or agencies where relevant.

The activities of the TPWG shall be determined by Meetings of EuroGOOS, and Chairman TPWG
shall prepare an outline of actions to be carried out between Meetings of EuroGOOS. If Chairman
TPWG is not an Officer of EuroGOOS, he shall be invited to attend Officers Meetings when
relevant. Between Meetings of EuroGOOS variations in the tasks of the Technology Plan WG shall
be agreed in advance by the Chairman EuroGOOS in consultation with the Officers.

The TPWG shall operate through a programme meetings, workshops, publications, surveys, pilot
studies and trials, including projects involving several Members. Activities approved between
Meetings of EuroGOOS shall be reviewed for confirmation at the next Meeting of EuroGOOS.

All activities initiated by the TPWG shall be funded by the Member Agencies participating, or by
obtaining outside grants or funding for the project.

If the TPWG wishes to enter jointly into an arrangement with another organisation, not being a
Member of EuroGOOS, the proposed arrangement should be notified to the Director, and reported
at the next Meeting.

These Terms of Reference can be modified only by decision of a Meeting of EuroGOOS.



The TPWG shall prepare a Technology Plan identifying:

» Existing European marine technology which is adequately developed and tested to support
operational oceanography.

* New technology which is under development and is needed by EuroGOOS.

» Gaps in technology or operational problems or procedures which at present cannot be solved,
but which are needed in the near future.

The Technology Plan should be drafted within a 5-10 year framework, with special attention to the
first 5 years.

The Technology required by EuroGOOS should be identified and assessed in terms of its
commercial availability, proven track record, existing operational installations and compatibility with
expanded systems proposed within EuroGOOS. Attention should be given to the need for
compatibility of systems and data throughout the EuroGOOS area.

The assessment of European operational ocean technology undertaken by the TPWG should be
conducted in terms of categories of technology, and their present and future status. For some
categories of technology it may be necessary to record that there is no experience of this
technology in Europe.

The Technology Plan should identify shortcomings in present technological capability which
threaten to undermine the operational efficiency, reliability, and economic viability of GOOS or
EuroGOOS, and identify where possible the groups or programmes conducting the technological
development relevant to solving these problems.

Where further research or development of technology is required, the new effort should be related
where possible to existing programmes or budget lines in the EU Framework Programmes (MAST,
ENVIRONMENT, ENRICH, and others), or EUREKA (EUROMAR, ENVIRONMENT, and others).

The TPWG should seek to identify Pilot Projects where new technology, or combinations of
technologies can be tested and implemented on a trial basis to demonstrate how operational
projects will function, including demonstration and trails of data transmission and data assimilation
in trial operational conditions. For these purposes the TPWG should be informed regularly of
progress in the proposed Pilot Studies and Test Cases.

The TPWG will hold meetings with user communities.

These Objectives can be modified only by decision ofa Meeting of EuroGOOS.
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SCIENCE ADVISORY WORKING GROUP

Terms of Reference and Objectives

The purpose of the Science Advisory WG is to establish, and thence update, a scientific base to
guide the EuroGOOS Plan.

The SAWG shall consist of a Chairman, appointed in the first case by the Officers after consultation
with  Members, and experts nominated by Members. The Chairman SAWG on subsequent
occasions shall be elected by the Members after consultation with the Officers. Members of
EuroGOOS may propose experts from their own staff to join the SAWG, or, if they wish, experts
from other agencies in their own country whom they think would best represent the appropriate
skills. Members may propose experts to the SAWG who are not themselves employed by Member
Agencies.

The size of the WG may be limited if this is deemed necessary by the members of the WG, and the
WG shall refer such a decision to the Chairman and Director of EuroGOOS for approval.

The term of appointment of the Chairman SAWG shall be for three years, with the option for re-
appointment. Change of Chairmanship SAWG during an appointment period will proceed through
the Director EuroGOOS.

Between Meetings of EuroGOOS Chairman SAWG shall report to Chairman EuroGOOS, and will
work in collaboration with, and supported by, Director EuroGOOS.

Meetings of the WG should whenever possible be attended by a member of the Secretariat who will
ensure that, so far as possible, proposed actions can be supported by the staff effort available from
the Secretariat.

The SAWG shall draw on previous strategic science analyses conducted by EuroGOOS Members
or any other relevant organisations in order to establish the appropriate applications for
EuroGOOS. EuroGOOS is a vehicle for applying scientific research results to operational marine
forecasting.

The activities of the SAWG shall be determined by Meetings of EuroGOOS, and Chairman SAWG
shall prepare an outline of actions to be carried out between Meetings of EuroGOOS. If Chairman
SAWG is not an Officer of EuroGOOS, he shall be invited to attend Officers Meetings when
relevant. Between Meetings of EuroGOOS variations in the tasks of the Science Plan WG shall be
agreed in advance by the Chairman EuroGOOS in consultation with the Officers.

The SAWG may operate through a programme meetings, workshops, publications, surveys, pilot
studies and trials, including projects involving several Members. Activities approved between
Meetings of EuroGOOS shall be reviewed for confirmation at the next Meeting of EuroGOOS.

All activities initiated by the SAWG shall be funded by the Member Agencies participating, or by
obtaining outside grants or funding for the project.

If the SAWG wishes to enter jointly into an arrangement with another organisation, not being a
Member of EuroGOQOS, the proposed arrangement should be notified to the Director, and reported
at the next Meeting.

These Terms of Reference can be modified only by decision of a Meeting of EuroGOOS.



The WG shall prepare during 1996 a provisional Science Plan which defines the scientific basis for
EuroGOOS, bearing in mind the stipulations of the MoU, and with particular attention to the limits of
predictability, sampling design, required accuracy and precision of observations, numerical
modelling techniques, data assimilation, and sensitivity trials of models.

The WG shall work mainly by correspondence, but may hold a 1-day meeting immediately prior to a
meeting of EuroGOOS, and other meetings as required, at the cost of the Members concerned.

A preliminary summary of progress shall be presented at the October 1996 Meeting, and a draft
Report at the December Annual Meeting 1996.

The WG should consult with the Technology Plan WG on matters of joint interest, especially the
transfer of models from research mode to operational mode. The WG should consider different
types of models or observing schemes needed in the different regional seas of Europe, and global
models.

The Science Plan should address a 5-10 year framework, with special attention to the first 5 years.

The SAWG should identify developments in present scientific knowledge required to expand the
reliability or predictive capabilities of GOOS or EuroGOOS, and liaise with groups and programmes
conducting research into the relevant problems including: The EU Fourth Framework, MAST-3,
environment and climate programmes, and other European CEO programmes.

The SAWG may stimulate proposals for Pilot Projects or Demonstration Projects to explore or
prove scientific methodology or principles essential to the development of GOOS or EuroGOOS in
conjunction with the Task Teams for Regional Test Cases.

These Objectives may be altered at the December Meeting 1996 to allow for further revision or
extension of the Science Plan.



EG95.35

*Srvl I{"x f@( EurOGOOS Version date: 3.11.95

\%Obse"

EuroGOOS Regional Test Cases

Terms of Reference and Objectives

TERMS OF REFERENCE (All Regional Test Cases)

1 The group responsible for developing the Case Study in each Region shall be called the Test
Case Task Team (TCTT). There is no absolute limit fixed for maximum membership of the TT,
but it is expected that there will be about 5-6 Members in each TT.

2. The TCTT shall consist of a Rapporteur and members appointed at EuroGOOS Meetings. A
report of progress shall be submitted to each Meeting of EuroGOOS. The Rapporteur shall
report to Chairman EuroGOOS between Meetings, and work in collaboration with Director
EuroGOOS. Extra Members of the TT may be co-opted between Meetings after notifying
Director EuroGOQOS.

3. The TCTT is appointed for one year, and the extension or termination of the Terms of
Reference will be reviewed every year at the closest Meeting to the elapsed period of 12 months
since the previous review.

4. Members of EuroGOOS may propose experts from their own staff to join the TCTT, or, if they
wish, experts from other agencies in their own country whom they think would best represent
the appropriate skills. Members may propose experts to the TCTT who are not themselves
employed by Member Agencies.

5 Change of Rapporteur of the TCTT during an appointment period will proceed through
correspondence with the Director EuroGOOS.

6. The TCTT shall work so far as possible through correspondence. Actions proposed by the TT
should be referred to the Director to ensure that appropriate EuroGOOS Secretariat support is
available.

7. The TCTT shall draw on previous analyses conducted by Members, by ECOPS, ESF Ocean
Sciences Board, I-GOOS, the Fixed Monitoring Network, MAST Technology Programme, MAST
Supporting Initiatives, ESA, EUROMAR, ICES, and other programmes or agencies where
relevant, especially regional and local projects which are already in place to develop or operate
operational marine forecasts. In particular, the TCTT shall take into account programmes,
reports, or surveys conducted by the Technology Plan WG and the Science Plan WG which are
relevant in their Region.

8. The activities of the TPWG shall be determined by Meetings of EuroGOOS, and Lead Person/
Chairperson of the TCTT shall prepare an outline of actions to be carried out between Meetings
of EuroGOOS.

9. The objective of the TCTT is to examine the observational requirements for operational data and
forecasts in each region, and to consider the optimal characteristics of an observational system
in that region which would integrate operational data from space, meteorology, sea surface, and
sub-surface observations so as to meet the regional requirements. The study should be at the
level of concept outline or feasibility study, with no attempt to embark on a full design or field
trials. The final report shall recommend the next stages. The objectives are listed more fully
below.



10.

11

12.

All activities initiated by the TCTT shall be funded by the Member Agencies participating, or by
obtaining outside grants or funding for the project.

If the TCTT wishes to enter jointly into an arrangement with another organisation, not being a
Member of EuroGOOS, the proposed arrangement should be notified to the Director, and
reported at the next Meeting.

These Terms of Reference can be modified only by decision of a Meeting of EuroGOOS.

OBJECTIVES

1

Within one year the TCTT shall prepare a report to the EuroGOOS Meeting including a review
and recommendations covering the topics listed in these Objectives. The level of detail and
working out of plans should be in the form of Concept Definition.

Identify the agencies, national bodies, collaborative arrangements, and multi-national bodies
operating in the defined sea/ocean Region carrying out projects or programmes of relevance to
the development and implementation of operational oceanography. Identify centres of
excellence and expertise which could provide focus for particular activities such as data centres,
satellite communication ground stations, modelling centres, research vessel bases, etc.

Identify the observations and data products needed in the Region which are common for all
European sea/ocean Regions, and check this identification with the other TTs. This exercise will
minimise duplication. Observations and required data products should be categorised as
needed or available on timescales of 2 years, 5 years, 10, and 15 years.

Examine customer requirements, major proxy customer organisations, and agencies with data
requirements in the Region which are unique or special to that Region; e.g. sea ice forecasting,
formation of freshwater stratification, storm surges, toxic algal blooms. Data for this can be
extracted from the national EuroGOOS Data User Requirements Surveys.

Identify the technology, installations, operational models, and other necessary components of an
operational system which are already available, or potentially available in the Region. Data can
be extracted from the EuroGOOS TPWG Survey of Operational Technology. Indicate
technological shortfall, or outstanding technological requirements, with timescales of 2 years, 5,
10, and 15 years.

Specify unique or special observations needed in the Region, ocean boundary conditions,
characteristics and processes in straits, sea ice and ice-melting, stratification, seasonal river
flows, dumping areas, industrial pollution, major polluting rivers, etc.

Catalogue those models and forecasting systems in the Region already under trial, or in
operation. Use TPWG survey as a starting point. Consult MAST and EUROMAR.

The first annual report of the TCTT to EuroGOOS in December 1996 shall be a Concept
Definition or interim report recommending the next stages of development of operational
oceanography in the region, estimating the scope of work required, timescales to key
benchmarks, and the logical sequence of development. Progress reports should be provided for
review by the Officers 1 March 1996; and by the EuroGOOS Meeting in September 1996.



SPECIAL TASKS IN EACH REGION

The following notes are provisional, and should be revised by the members of the TCTT at an early
stage. For each Region possible unique factors are listed which require inclusion in the design of an
operational system, but would not be included in other Regions, or would be of low priority.

Arctic

Ocean depth modelling of the adjacent Arctic Ocean, ocean-shelf coupling, sea ice, seasonal
variations in sea ice, variations or trends in sea ice thickness, fisheries, deep cold water formation,
storms, accessibility of the North East Passage to navigation, services to the offshore oil industry in
Arctic and Russian waters, indicators of climate change, plankton blooms, toxic algae, monitoring of
radionuclide contamination from the Nova Zemlya region.

North West European Shelf Seas

Atlantic boundary and slope processes, Atlantic convection and deep water formation, seasonal and
inter-annual variations in the North Atlantic, tidal and meteorological forcing of the shallow shelf seas,
sediment transport, coastal erosion, storm surges and flooding, co-occurrence of extremes, services to
the offshore oil and gas industry- especially on the shelf edge, services to sand and gravel dredging,
support to regulatory authorities, monitoring of pollution from major rivers and point sources, primary
productivity and plankton blooms as input data to fisheries management.

Baltic

Fluxes between Baltic and North Sea, oxygen levels and eutrophication, fisheries productivity, floating
sea ice, pollution monitoring and prediction, river inputs.

Mediterranean

Basin scale modelling and circulation, full ocean depth modelling of the Mediterranean basins, deep
water formation, fluxes at key straits, (Gibraltar, Sicily, Aegean, Bosphorus), precipitation-evaporation
balance, river inputs, pollution transport modelling, assessment of the side effects of the tourist
industry and intensive use of the coastal zone, impact of earthquakes and tsunamis, effect of the Nile
dam, influx of species through the Suez Canal, impacts of pollution in a closed sea, climate linkage to
Sahel.



ANNEXE 3

Members of EuroGOOS Subsidiary Bodies

General Meeting

Chairman Professor J D Woods. At a General Meeting of EuroGOOS only the Full Members can
attend, that is, the representative of the lead agency from each country. The Lead Agency Members

are indicated in Annexe 1
Plenary Meeting

All Members and Associate Members can attend the Plenary Meeting of EuroGOOS, which is held
approximately once every two years.

Technology Plan WG

Representative Agency Country
J Bosman (Chairman) RIKZ The Netherlands
A Arteggiani/F Raicich/S Vallerga  CNR ltaly
B Barnouin/P Marchant IFREMER France
E Buch RDANH Denmark
H Cattle/S Foreman Met. Office UK
H Dahlin/B Broman SMHI Sweden
J Diaz csIC Spain
T Guymer SOC UK
D Kohnke BSH Germany
P Koske Universitat Kiel Germany
D Palmer/N Holden NRA/EA UK
B Papalia ENEA Italy
J L Pelegri Universidad Las Palmas  Spain
J Piechura/S Sagan PAS Poland
P Seifert EUROMAR Germany
C Tziavos NCMR Greece
M White Marine Institute Ireland
Science Advisory WG
Representative Agency Country
D Prandle (Chairman) NERC UK
E Buch RDANH Denmark
H Cattle Met. Office UK
H Dahlin SMHI Sweden
L Dropped RIKZ The Netherlands
M Glass IFREMER France
T Guymer SOC UK
0 Johannessen Nansen Center Norway
P Malkki/K Kahma FIMR Finland
B McCartney POL UK
G Parrilla CICYT Spain
N Pinardi CNR ltaly
A Ruiz de Elvira Puertos del Estado Spain
R Saetre IMR Norway
F Schott Universitat Kiel Germany
G Triantafyllou IMBC Greece
S Vallerga CNR ltaly
H van Aken NIOZ The Netherlands



Baltic Region Test Case TT

Representative

H Dahlin (Chairman)
E Buch

D Kohnke

P Malkki

J Piechura

Arctic Region Test Case TT

0 Johannessen (Chairman)

E Buch

H Cattle
D Kohnke
P Malkki
R Saetre

NW Shelf Test Case TT

H Cattle (Chairman)
E Buch

L Dropped

M Glass

D Kohnke

G Pichot

M White

Mediterranean Test Case TT

N Pinardi (Chairman)
H Cattle/S Foreman
V Ferrara

M Glass

G Parrilla

A Ruiz de Elvira

J Shepherd

G Triantafyllou

C Tziavos

Atlantic Test Case

J D Woods

Global Modelling Consultation Group
Being established, spring 1996.

SECRETARIAT

N C Flemming, Director
M Gauthier, Deputy Director
S M Marine, Secretary

Agency
SMHI
RDANH
BSH
FIMR
PAS

Nansen Center
RDANH

Met. Office
BSH

FIMR

IMR

Met. Office
RDANH

RIKZ
IFREMER

BSH

MUMM

Marine Institute

CNR

Met. Office
ENEA
IFREMER
CICYT

Puertos del Estado

NERC
IMBC
NCMR

Country
Sweden
Denmark
Germany
Finland
Poland

Norway
Denmark
UK
Germany
Finland
Norway

UK

Denmark

The Netherlands
France

Germany
Belgium

Ireland

ltaly
UK
ltaly
France
Spain
Spain
UK
Greece
Greece
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EuroGOOS

An informal association fostering European co-operation
on the Global Ocean Observing System

The EuroGOOS Memorandum of Understanding

14 December 1994

This Memorandum of Understanding (to be known in brief as the EuroGOOS MoU)
serves as the initial document establishing EuroGOOS, an informal association
whose members seek to foster European co-operation on the Global Ocean
Observing System. EuroGOOS is established with full recognition of the importance
of existing systems in research and operational oceanography in Europe at national
and European scales. By signing the MoU organisations become members of
EuroGOQOS, and agree to co-operate in promoting GOOS in Europe.

Aims of EuroGOOS

Members of EuroGOOS will co-operate to establish a concerted European approach
to the following goals: contributing to international planning and implementation of
GOOS and promoting it at national, European and global level; identifying European
priorities for operational oceanography, promoting the development of the scientific,
technology and computer systems for operational oceanography, assessing the
economic and social benefits from operational oceanography,

Activities

EuroGOOS activities will be designed to collaborate with and maximise the benefits
from existing activities in operational oceanography, promoting the integration of
these activities within the framework of GOOS. Members of EuroGOOS will
collaborate and support the following groups of activities:

Policy in promoting GOOS

i) To develop policies for the furtherance of GOOS and co-ordinating the best
European patrticipation in GOOS, identifying where greatest value is added by
collaboration.

i)  To promote collaboration between existing European multi-national agencies,
programmes, organisations, and initiatives having expertise in oceanography,
operational systems, and remote sensing of the ocean.

i) To provide, as appropriate, expertise, WGs, consultants, etc., to J-GOOS and
[-GOOS.

iv) To promote studies and evaluation of the economic and social benefits
produced by operational oceanography.



v)

Vi)

vii)

To co-operate as appropriate with organisations concerned with climate
change, global environmental research, and the impacts of climate variability
and climate change.

To publish findings of meetings, workshops, studies, and other documents
commissioned by the EuroGOOS members, joint representation at and
submission of documents to international meetings related to GOOS, and
collective representation of GOOS to European and national Agencies, when
requested by members.

To co-ordinate GOOS data acquisition with existing European and national data
gathering under Agreements and Conventions relating to pollution monitoring,
marine meteorology, navigation and safety at sea.

Advancing European operational oceanography in GOOS

viii)

iX)

X)

xi)

xii)
xiii)

Promoting development of European regional and local operational
oceanography, taking into account the Modules of GOOS for the Coastal Zone,
Health of the Ocean, Living Marine Resources, Climate, and Ocean Services.
Promoting development of common European operational data procedures and
services, including data quality control and data management for operational
oceanography.

Promoting research and pre-operational research which will solve problems
relating to operational oceanography.

Promoting development of common infrastructure and to promote major
systems or capital installations required to support European operational
oceanography.

Promoting pilot studies in GOOS operations, local, regional, or global.
Promoting development of common European operational oceanographic
services and products of maximum value to European Governments and
Agencies, furtherance of European industries and service companies, and the
protection of the environment and health in the European coastal and shelf
seas.

Promotion of Instrumentation and Technology

Xiv)

XV)

XVi)

To promote the development of low cost efficient operational instrumentation,
observing systems, and data acquisition systems.

To support operational oceanography and services in collaboration with public
and private sector organisations and programmes in Europe concerned with
ocean technology.

To promote collaboration with space agencies and remote sensing scientists
and engineers so as to ensure optimum integration of both in situ and remote
sensed data in operational oceanography.

Aid and Capacity building

XVi)

To promote aid, technology transfer, and collaboration with developing
countries within the framework of GOOS.



xvii)) To promote collaboration between European institutes and agencies in
providing aid and assistance to developing countries for operational
oceanography, and the necessary capacity building.

Membership

EuroGOOS Members will be national organisations (authorities, agencies, institutes)
willing to advance GOOS in their country and actively to contribute to its extension at
the European level. The initial list of Members will be the organisations listed in
Appendix 1 invited to sign this MoU. EuroGOOS Members participate in the activities
listed above (section headed Activities) and contribute to the costs of running those
activities.  Where there is more than one agency in a country wishing to join
EuroGOOS and entitled to join, the institutes and agencies in that country will
designate a lead agency or authority which will be their representative at the Annual
Meetings. Members of EuroGOOS other than the national lead agency or authority
shall be designated Associate Members. New Members, either Members from
countries not yet represented or new Associate Members, shall be designated by the
Annual Meeting. The guidelines for recognition of new Members and Associate
Members shall be the subject of separate addendum not part of this MoU, which may
be revised by the Members from time to time. A current set of guidelines shall be
available at the time of signature of this MoU.

European multi-national organisations

European multi-national organisations and non-governmental organisations with a
European emphasis, or components or subsidiaries of such organisations, provided
that they have aims and objectives consistent with this MoU, may be invited to
become Observers or Associate Members at the discretion ofthe Members.

EuroGOOQOS Officers

The Members will appoint at the Annual Meeting a Chairman, one or more Vice-
chairmen, and a Secretary/Treasurer, who will serve as EuroGOOS Officers for two
years, and be responsible for all EuroGOOS activities between Annual Meetings.
The Officers will meet as necessary. They will be eligible for re-appointment for up to
a maximum of eight successive years. The Secretary/Treasurer will be responsible
for EuroGOOS financial arrangements, and for the management of EuroGOOS funds
if any central funds are agreed or created. The Secretary/Treasurer will be
responsible for the EuroGOOS office; the Director will report to him.

Annual meeting

EuroGOOS will hold regular yearly meetings (called Annual Meetings) in order to
define the overall policy of EuroGOOS, review the progress of ongoing activities and
suggest new operational programmes. Decisions will be taken jointly by EuroGOOS
Members at the Annual Meeting. The attendance at the Annual Meeting will consist
of one representative per country, being the designated EuroGOOS Member for that
country agreed by the Associate Members from that country. Each representative at
the Annual Meeting will act as the intermediary between EuroGOOS and the



Associate EuroGOOS Members in his/her country. For meetings other than the
Annual Meeting the Associate Members may participate in the proceedings directly.

Delegates

Each Member organisation entitled to attend will nominate one delegate to participate
in the Annual EuroGOOS Meeting.

Other Meetings

EuroGOOS activities will include meetings of delegates of member organisations,
other informal meetings of experts as required, workshops, seminars, and pilot
projects.

EuroGOOS funding

Members and Associate Members shall bear their own costs for attending meetings
and participation in the activities of EuroGOOS. Members and Associate Members
shall contribute to the costs of running EuroGOOS by contributions in kind to
activities such as hosting meetings, organising workshops, ad hoc study groups or
pilot projects, consulting services to national and multilateral bodies, employing
consultants, financing publications, providing for their own costs of communications,
and other items as agreed upon by Members at the Annual Meeting. The costs of
the EuroGOOS Office shall be met by one or more Member offering to provide
accommodation, support services, and/or professional staff for a number of years.
Members or Associate Members may second additional staff to the EuroGOOS
Office. The location of the EuroGOOS Office may be rotated from Member to
Member as agreed by Members at an Annual Meeting.

Notwithstanding the general principle that the costs of EuroGOOS activities and the
EuroGOOS Office are met by contributions in kind by members, this shall not exclude
the raising of funds from time to time by applications for grants or support for special
projects as agreed and defined by Members at an annual Meeting. The
Secretary/Treasurer shall be responsible for any funds raised by EuroGOOS, and
shall be accountable for their expenditure to the Annual Meeting.

EuroGOQS Office

The EuroGOOS Office will be established at a leading oceanographic research
establishment in Europe. The Director and staff will be based at the Office. Offers to
host the Office will be sought from Members. The day-to-day functioning of the
Office will follow the practice of the host establishment. The location of the Office
may be rotated from one Member to another by agreement of Members at an Annual
Meeting at least one year in advance of the date of transfer. By agreement of the
preparatory meeting of 18.7.94, and in response to the offer from the UK, the first
location of the EuroGOOS Office shall be at the Southampton Oceanography Centre,
Southampton, UK.



EuroGOOS Director

The EuroGOOS Director will be appointed by the Officers. He will be responsible for
ensuring the satisfactory implementation of all decisions made by the Annual Meeting
and between Annual Meetings by the Officers. He will prepare papers for the Annual
and other meetings and represent EuroGOOS at international organisations as
required by the Officers. He will direct the EuroGOOS staff and manage all activities
of the Office. He will report to the EuroGOOS Officers through the Secretary.

Foundation meeting

The Convenors will invite representatives of organisations listed in Appendix 1 to
attend a Foundation Meeting of EuroGOOS to be held during 1994. At the
preparatory meeting of interested agencies on 18 July 1994 it was agreed that a
minimum quorum of 5 signatories shall be sufficient to establish EuroGOOS. The
Foundation Meeting will approve the Memorandum of Understanding, appoint a
Chairman and Officers, fix a date for the first Annual Meeting, confirm the proposals
for establishing the GOOS Office and on an initial programme of work.

Duration

EuroGOOS will come into effect at the Foundation Meeting on the signing of the
EuroGOOS MoU by at least five Members. It will continue until such time as an
Annual Meeting of Members decides that it should end or the number of Members
falls below five.

ADDENDUM 1

Convenors

The European Committee on Ocean and Polar Sciences (ECOPS) appointed the
following Convenors, JWoods (UK, chairman), J Dronkers (Netherlands),
O Johannessen (Norway) and P Papon (France), to carry out actions agreed in
discussion on European collaboration on GOOS at the ECOPS planning meeting for
a European Ocean Science Forum held in Strasbourg on 21 March 1994.
Specifically, the Convenors were charged with preparing an MoU on European Co-
operation on GOOS, identifying an initial list of organisations to be invited to sign the
MoU and thereby become members of EuroGOOS, to organise a foundation meeting
for EuroGOOS members in 1994, and to seek offers to host the EuroGOOS Office
and second staff to it. Representatives of Agencies and Institutes who are potential
members of EuroGOOS met on 18 July 1994 to review the draft MoU and agree on
the location of the proposed EuroGOOS Office. The Preparatory Group met again at
Bremen on 14 September 1994, and agreed the final draft of the MoU, and a revised
draft of Guidelines for Members. It was agreed that the EuroGOOS Office in the first
instance should be located at the Southampton Oceanography Centre.



Institution Signature Name

Bundesamt fiir Seeschiffahrt und
Hydrographie (BSH), Germany

I GeoHydrodynamics and
; Environment Research (GHER),
| Belgium

| Authorised proxy for

1'J C J Nihoul

| IFREMER, France

| P Papon

j Institute of Oceanology, Polish
j Academy of Sciences, Poland

j J Piechura



Institution Signature

Marine Institute, Ireland

Meteorological Office, UK

MUMM, Department of
Environment, Belgium

Nansen Environmental and
Remote Sensing Center, Norway v

National Rivers Authority (NRA),
UK

Natural Environment Research
Council (NERC), UK

Netherlands Geosciences
Foundation, (GOA), Netherlands

Swedish Meteorological and
Hydrological Institute, Sweden

Appendix 1 Page 2

Name

J Wallace

Authorised proxy for

P J Mason

G Pichot

j O M Johannessen

I D Palmer

I J G Shepherd

J Authorised proxy for

I J H Stel

j H Dahlin



Signatories to the EuroGOOS Memorandum of Understanding

Institution Signature Name
I National Centre for Marine C Tziavos
j Research of Greece appointed by

é ilr |J'B D Papanicolaou

| Institution of Marine Biology of G Triantafyllou

] Crete . appointed by

\ A Eleftheriou

29 November 1995

Institution Signature Name
| Royal Danish Administration of E Buch
I Navigation and Hydrography appointed by

S T Petersen

| Institute of Marine Research,

‘ Bergen R Saetre

| Puertos del Estado, Clima \ A Ruiz de Elvira

‘ Maritimo appointed by
1 2/\ AN _ .
. L F Palao Taboada |



SECOND AND FINAL ANNOUNCEMENT

First International Conference on

EuroGOOS

Operational Oceanography
The Challenge for European Co-operation

7-11 October 19%

The Hague
The Netherlands

Ministry of Transport, Public Works and Water Management
Directorate-General for Public Works and Water Management
National Institute for Coastal and Marine Management/K/KZ

EUROGOOS 1996 - FIRST INTERNATIONAL CONFERENCE

This promotional conference is an important occasion for the Organizing Committee and the
officers of EuroGOOS to establish working relations with the European organizations,
commercial companies, institutes and individuals which are involved and interested in
operational oceanography. Not only on a global scale, but also on a European scale.

We are confident that we have succeeded in creating a very challenging programme with a
high quality of selected papers and invited speakers. We are quite convinced that every
participant of the conference will find new opportunities to meet his future demands for
Information and forecasts about the ocean, climate changes, coastal zone problems,
technology and science, economic influences and cost/benefit relations.

Parallel to the conference, there will be an exhibition which will give a wide variety of GOOS-
(Ebjec(t;l\ée(s):stechnology, related science-projects, regional and national implementations of
uroGOOS.

We re proud to welcome a ?reat number of people of almost all European countries and from
other continents. The global challenging and demanding perspective of GOOS will require an
interested and dynamic group of people to attend the conference in The Netherlands.

We hope that there wll be enough time for you to meet old and new colleaﬂues in the field
of operational oceanography an rour commercial partners for discussing the challenges of
the future. The Hague and other places in Holland will also provide you the opportunities to
meet the Dutch, their culture and history and their neverending strqule with and against the
water in the Delta of the rivers Rhine, Meuse and Scheldt. We are pleased to offer you some
possibilities to have your own Dutch adventure during the conference.

This first conference on EuroGOOS will be the starting point for a dynamic implementation
0f GOOS. We trust and are convinced that it will be an opportunity for all participants to start
a real European collaboration for the coming 21t century with an outcome on a global scale.

The success of EuroGOOS and its aims deﬁends entirely upon the members of EuroGOQS,
all the participants of the conference and the sponsoring orlganlzatlons. _

The Organizing Committee will be pleased to welcome all' the members (commercial and
non commercial) of the European marine and ocean-related community.

We hope to welcome you and are looking forward to be your host on the EuroGOOS
conference 1996 at The Hague. Please send your registration form as soon as possible.

Kind regards. . N .
leen Thoppen, (chairman Organizing Committee
Ihe Ilague. May 19%



International Advisory Committee

EuroGOOS

Belgium

Belgium
Denmark

Finland
France
Germany
Greece
Gregce
Ireland
Italy

Italy
Netherlands

Netherlands
Norway

Norwa

Polan

Spain

Spain

Sweden
United Kingdom
United Kingdom
United Kingdom

Woods J.D,; Chairman; Imperial College, London University.
Flemming N.C.; Director

EuroGOOS members . _
Nihoul, J.CJ.; GeoHydrodynamics and Environment
Research (GHEK? .
Pichot, G., MUMM, DeRartme_nt of Environment
Buch, E.; Royal Danish Administration of Navigation and
Hydrography .

alkki, P Finnish Institute of Marine Research
David, R; IFREMER _ _
Kohnke, D; Bundesamt fur Seeschiffart und Hydrographie
Triantafyllou, G.; Institution of Marine Biology of Crete
Tziavos, C., National Centre for Marine Research
Wallace, J; Marine Institute
Cabibbo, N; ENEA .
Garaci, E; Consiglio Nazionale Delle Ricerche (CNR)
Droppert, LJ National Institute for Coastal and Marine
Management (RIKZ) . .
Stel, J.H.; Netherlands Geosciences Foundation (GOA)

Johannessen, O.M.; Nansen Environmental and Remote Sensing Center

Saetre, R, Institute of Marine Research, Bergen .
Piechura, J; Institute of Oceanology, Polish Academy of Sciences
Banda, E.; Comision Interministerial de Cienca y Technologie
Ruiz de Elvira, A, Puertos del Estado, Clima Maritima
Dahlin, H.; Swedish Meteorological and Hydrological Institute
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17.00 - 19.00 hrs.
1800 - 19.30 hrs.

8 October 1996

8.30 - 1000 hrs.

1000 - 10.15 hrs.

1015 -

1045 -

1115-

1145 -

1235 -

1300 -
1430 -

1045 hrs.

1115 hrs.

1145 hrs.

12.35 rs.

13.00 hrs.

14.30 hrs.
1445 hrs.

Registration at the Netherlands Conference Centre
Get-together party offered by the National Institute for Coastal and
Marine Management/RIKZ, The Hague, The Netherlands

Registration

\(K})ening Ceremony .

elcome by LJ. Droppert, the Conference Chairman,

National Institute for Coastal and Marine Management/RIKZ,
Rijkswaterstaat, The Netherlands

Opening Address by PH.A. Hoogweg
Director RIKZ The Netherlands

Introductions

The needs for GOOS by DJ. Baker, Under Secretary of Oceans and
Atmosphere, and Administrator of NOAA (National Oceanic and
Atmospheric Administration) _

The Strategy of EuroGOQS by J.D. Woods Chairman EuroGOOS;
Imperial College, London University, United Kingdom

Break

Case Studies . .
ENSO-Climate variability forecasting by a representative

0f ENSO-Forecasting Group .

AWorld Weather Watch concept for operational oceanography
by P Dexter (WMO)

ChaIIenﬁe/PhiIosophy -
The challenge to observe the world ocean circulation
by WP.M. de Ruijter, Utrecht University, The Netherlands

Lunch
The Netherlands and EuroGOOS by Mrs. A. Jorritsma-Lebbink

Minister of Transport, Public Works and Water Management,
The Netherlands

1445- 1515 s, European dimensions of ocean and climate forecasting
by a representive of the European Commission

1515- 1545hrs.  Break

1545- 1615hrs.  Regional GOOS for sustainable development and management
by G Kallenberg Executive Secretary Intergovernmental
Oceanographic Commission (IOC), Paris
Economic Dimensions .

1615- 17.15hrs.  Global aspects of megascience by PAJ. Tindemans, The Netherlands
Chairman OECD Megascience Forum on Oceanography

Costs and benefits of operational aceanography: the effects of scale and
aggregation by N.C. Flemming, Director EuroGOQS, United Kingdom

Benefits/casts analysis: specific cases by BF. Mannix (invited)
Buckland Mill Associates, USA

17.15 hrs. Closure

17.30 - 19.00 hrs. Recelption_ offered by the Mayor of The H?\%ue_ _
The location of this reception will be the Municipal Museum

Schedule 9 October 1996

08.45-10.30 hrs. 11.00-12.30 hrs. 1400-1530hrs. 16.00-17.15hrs,
Technology Economics

Al Instruments/ A2 Remote A3 Benefits/ A4 Logistics and
Monitoring Sensing Q>sts Structure
Networks _

EuroGOOS Regions
Bl Baltic B2 Arctic B3 Atlantic | B4 Atlantic Il
EuroGOOS Regions GOOS

Cl North-West Shelf ~ C2 North-West Shelf ~ C3 Mediterranean C4 Global

(Fysical Models) (Ecological Models) and Climate
GOOS
DI Regional GOOS D2 GOOS Modules D3 Developingi D4 Developin(_i
Countries Countries 1l

19.00 hrs. Conference dinner at the Pier Scheveningen



9 October 1996

The conference is intended to be a Workinﬁ.meetin where we all learn, exchange ideas and
even change our opinions. Especially on this day feel free to circulate between the parallel
sessions and listen to the speeches on other subjects in addition to your own speciality.
Due to logistic matters we would like to be informed on your preferences. Please be so kind
o till out the schedule printed on the registration form.

845 -1030hrs.- AL TechnoloPy: Instruments/Monitoring Networks
Chairman:  F de Strobel, Italy o
Rapporteur: A Ruiz de Elvira, Spain, has been invited

© SE Hansen, T. Audunson, JH. Stel, Norway/The Netherlands
SEAWATCH, performance and future

é Rozema, R. van der Pogl, The Netherlands . _
EANET; European workshop on fixed monitoring networks in the North Sea region

RJ. Burt, R. Williams, United Kingdom . o
A proposed new ship-of-opportunity towed vehicle and sensor suite designed for coastal,
shelfand ocean basin survey

é Crook, C. Schofield, United Kingdom
ampling strategies for oceanographic features

11.00 - 12.30 hrs. - A2 Technology: Remote Sensing
Chairman:  G. Duchoissois, France
Rapporteur: V. Barale, ltaly

© G Duchoissois, France . .
Current and future plans of ESA in support of operational oceanography

O.M. Johannessen, E Bjorgo, S. Sandven, A. Jenkins, G. Evensen, L.H. Pettersson, M. Miles, Norway
Proposed strategy for the use of remote sensing in EuroGOOS

Nominated speaker from European Centrefor Medium-term Weather Forecasting (ECMWF)
Operational use of ERS-L and 2 data: seasonal forecasting

GJ. Wensink, CJ. Calkoen, G.H.F.M. Hesselmans, J. Vogelzang, The Netherlands
The bathymetry assessment system

© :Keynote speaker

14,00 - 15.30 hrs, - A3 Economics: Benefits/Costs
Chairman: R Weiher, USA
Rapporteur:  N.C. Flemming, United Kingdom

© N.C. Flemming, United Kingdom

Economics of the use of ocean forecasts at the single industry level

M. White, Ireland o o N
Implications of EuroGOOS on marine policy making in @ small maritime economy

M. Brown, France o
Cost/benefit analysis of GOOS - Some methodological issues

CJ. Shaw, The Netherlands .
Metocean data collection: short-term costs and long term benefits?

16.00 - 17.15 hrs. - A4 Economics: Logistics and Structure
Chairman and Rapporteur: N.C. Flemming, United Kingdom

© P Ryder, United Kingdom

The economics of operational oceanographic services

A.C. van Tol, The Netherlands
System Architecture for GOOS: lessons learned from another sector

. Le%gett, |. Bellamy, F: Dolan, United Kingdom . _
Development of METNET- an operational offshore meteorological and oceanographic data network

8.45 -10.30 hrs. - BL EuroGOOS Regions: Baltic
Chairman:  D. Kohnke, Germany
Rapporteur:  H. Dahlin, Sweden

© H. Dahlin, Sweden

The Baltic oceanographical operational sytem BOOS

J Gajewski, Poland . - .
Organisational and functional design of an international operational data exchange network

H. Gronvall, Finland . _
Finnish operational oceanographical service

E Buch, Denmark _ _
Oceanographic monitoring network in the Danish waters



11,00 - 12.30 hrs. - B2 EuroGOOS Regions: Arctic
Chairman; ~ M.M. Tilzer, Germany
Rapporteur: - O.M. Johanessen, Norway

© OM. lohannessen, E Bjorgo, M. Miles, Norway

63VO

Operational climate monitoring program of the Arctic ice cover

P. Wadhams, United Kingdom
Variability of Arctic Sea Ice thickness

M. Spindler, Germany .
Coupled ecosystems of the ice covered Arctic ocean

H. Sandler, L Grnland, Finland,
Biological and chemical studies in the Petshora Sea

14,00 - 15.30 hrs. - B3 EuroGOOS Regions: Atlantic |
Chairman: J-F. Minster, France
Rapporteur: A Navarra, Italy

Keynote speaker to be announced

A Navarra, K Miyakoda, N. Pinardi, Italy o
Global Ocean data assimilation experiments with in situ and satellite altimeter data

J-P. Guinard, France o , -
EMMA: A cost/efficient system for generating time series of profiling measurements
at fixed locations

Invited contribution from the European Meteorological Satellite Organisation (EUMETSAT)

16.00 - 17.15 hrs. - B4 EuroGOOS Regions: Atlantic Il
Chairman: To be announced
Rapporteur: A Navarra, Italy

[P. van der Meiden, The Netherlands o
Strategic approach to real time data acquisition and dissemination on a global scale

M. Alves, A. Simoes, Portugal o
Azores current system modelling and monitoring

PDeMey France
Forecasting and nowcasting with regional and global ocean data assimilation systems (ODAS)

845 -10.30hrs. - Cl EuroGOOS Regior]s: North-West Shelf (Fysical Models)
Chairman:  B. S McCartney, United Kingdom
Rapporteur:  H. Cattle, United Kingdom

© A Davies, United Kingdom

Dynamic coupling open ocean and shelf seas models

A. Voorrips, H. Hersbach, F. Koek, G, Komen, V. Makin, J. Onviee, The Netherlands
Wave prediction and data assimilation at the North Sea

|. Backhaus, Germany
D-3 modelfing for the North-West European shelf

EV.L. Knijper, M. Verlaan, M.E. Philippart, E.A. Mouthaan, J. van der Linden, The Netherlands
Data-assimilation technigues used in continental storm surge models

1. 00-12.30 hrs. - C2 EuroGOOS Regions: North-West Shelf (Ecological Models)
Chairman:  F.Colijn, Germany
Rapporteur:  J. Baretta, Denmark

© J Baretta, Denmark

The importance of high frequency observations in ecological modelling of marine systems

RJ. Ves, M.T. Villars, H. van Pagee, B. Althuis, J.N. Roozekrans, The Netherlands
An integrated data-model system to support monitoring and assessment of marine systems

PM). Herman, The Netherlands .
Ahonking GOOSe? Ecological modelling and the global Ocean Observing System.

G. Evensen, H. Drange, Norway o .
Data assimilation for coastal zone monitoring and forecasting

1400 - 15.30 hrs. - C3 EuroGOOS Regions: Mediterranean
Chairman:  Tobe announced
Rapporteur:  N. Pinardi, Italy

© N. Pinardi, Italy

Anumerical forecasting system for the Mediterranean Sea

G. Tacoon, Ita!}/ . . _
Experimental data quality for the assesment of underwater acoustic modelling



0ev

U Send, Germany _
Monitoring the ocean with acoustic tomography

G. Petihakis, G. Triantafyllou, D. Koutsoubas, K. Donnas, Greece _
Modelling the annual c&cles of nutrient and primary production on a lagoon dynamical
system (Gialova lagoon Greece)

1600 - 17.15 hrs. - C4 GOOS: Global and Climate
Chairman:  Representative of GCOS
Rapporteur:  To be announced

© L Bengtsson, Germany

Climate modlelling and observations

J-F. Minster, France .
Aspects of global ocean modelling

H. Cattle, United Kingdom
Global ocean models for forecasting

8.15 - 10.30 hrs. - D1 GOOS: Regional GOOS
Chairman:  Officer from |0
Rapporteur: A Bijlsma, The Netherlands

E Lindstrom, USA
Practice of US - GOOS

Dong Yong Lee, Korea
Developments of NearGOOS

PJ. van Leeuwen, The Netherlands _
A monitor system for the Indian-Atlantic connection

P Riley, Australia
Australian GOOS

1100 - 1230 hrs. - D2 GOOS: GOOS Modules
Chairman and Rapporteur: M. Glass, France

© JM. Leppinen, Finland
Health of the ocean-module: The HELCOM example

. Dronkers, The Netherlands
hy is EuroGOOQS important for Coastal Zone managers

E Kjerkegaard, R Baily, Denmark B o o
Living marine resources-module: the provision of the scientific advices on fisheries

. Gudaal, Norway -
he role of the services-module in the integrated GOOS programme

14,00 - 15.30 hrs. - D3 GOOS: Developing Countries |
Chairman: G, Kullenberg, France
Rapporteur:  J.H. Stel, The Netherlands

© |H. Stel, The Netherlands
Lego for capacity building

A. Soegiarto, Indonesia _ o
Increasing th.e involvement of member states in GOOS through capacity building:
The Indonesian experience

E Okemwa, Kenya . .
Capacity building for GOOS: developments, needs and requirements for Eastern Africa

16,00 - 17.15 hrs. - D4 GOOS: Developing Countries II
Chairman;  G. Kullenberg, France
Rapporteur:  JH. Stel, The Netherlands

A. Reyes, Columbia _ _
Capacity building for GOOS: developments, needs and requirements for the Carribean

MJF. Stive, The Netherlands
Victims of technology push or leading the market pool?
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9.00 - 10.30 hrs.

j10.30 - 12.00 hrs,
11,00 - 12.30 hrs.

1230 - 12.45 hrs,

11 October 199

Summary 8 conclusions and future plans

Next steps for EuroGOOS by N.C. Flemming
Director of EuroGOOS, United Kingdom

Future technolog)érequirements by JJ. Bosman
Chairman of the EuroGOOS Technical Plan Working Group
(TPWG), The Netherlands

Specifying scientific inputs for EuroGOOS by D. Prantlle

Chairman of the EuroGOOS Scientific Advisory Group (SAG),

United Kingdom

GOOS concepts for the European regional seas by J.D. Woods,
Chairman EuroGOOS;,

Imperial College, London University, United Kingdom

Break

Round table discussion . o
The Eanel will consist of EuroGOOS Officers, European organizations
and End-users

Conference Statements & Conclusions
Closing

The afternoon is available for related project meetings

Optional Excursions, for details see the general information



Possible data products from GOOS

Globally consistent, long term, quality controlled data sets, made available and updated
operationally, for @ wide ranlqe f oceanographic parameters such as temperature, salinity,
precipitation, heat flux, ugper ayer thickness, ?eostrophlc currents, global sea level toFo raphy,
etc., insuch a way that the data can be assimilated into ocean climate models, and coupled ocean-
atmosphere climate models.

The global perspective obtained through global data sets and model outputs consistently through

timeshould permit the earl¥ detection Of the onset of nop-linear gvents, such as formation “of

unusyally persistent layers of low salinity water ,changes of ocean circulation patterns. The same
lobal _agproach maximises the chance of detecting complex patterns or fingerprints' which can
e attributed to known causes,

Products on an ocean basin scale, and continental marginal sea scale, which provide data on
physical and. chemical parameters, and data on primafy and secondary productivity, for the
guidance of fisheries managers and regulatory agencies.

Global overview of data and information related to living resources and their changes which will
permit the jdentification of trends and problems occufring on global, as opposéd to regional
and/or local scales, leading to co-operating efforts to analyse and dddress these Issues.

Ocean hasis scale products of physical, chemical and biological parameters which will provide
boundary conditions for coastal models.

Global and regional data sets which will permit analysis and correlation of the factors causing
harmful algal blooms.

Coastal phytoplankton, productivity and standing crop data, based on SEAWIFS satellite
measurements and in Situ data Sources.

Integrated data products based on predictions of sea level, storm extreme events, and storm
surges, related to coastal erosion and flooding.

Global data sets related to the physical and chemical parameters determining productivity and
survival of major ecosystem habitats such as coral reefs, and mangrove forests.

Basin scale and continental shelf sea scale data sets designed to facilitate and support local
modelling of estuaries and wetlands.

|lutants designated as potentiall

Global maps and profiles of distribution of contaminants and pollu )
ad, plastics, and the distribution of

danPerous for the health of the open ocean, such as PCBs, le
nuclear waste,

Distribution of nutrients, excess nutrients, and the probability of eutrophication on basin scale and
continental shelf seas scale.

Data products indicating nutrient ratios.

Global and basin scale products showing production of methane from clathrates, and venting of
methane to the atmosphere.

Prodycts indicating optical properties of the upper ocean, light transmission at a range of
wavelengths and water depths, including the effects of possible ircreases in UV.

Glopal and basin scale products indi_catin_%1 variability in_ ecosystems, species diversity, and
environmental factors causing changes in primary productivity and fisheries.

A33



Trans-ocean Continuous Plankton Recorder data Sets.

Global and re&iona_l sea ice products, based on modelling and prediction including data from
radar ?at, S? , Wind data, sea-surface temperature, cufrents, upper ocean thermal halance,
convection, efc.

Improved data on ice thickness, ice front, navigability, etc.

Global and regional Sprred,ictions of icing conditions on ships' structure and rigging, based on
wind, wave, spray, SST, air-temperature, etc.

A combination of Radar Altimetry, improved geoid by the gravity field satellite ‘Aristoteles', ship-
borne and moored ADCP, and currents derived from dead-reckoning and GPS, and data from sea
level gtauges, will allow derivation of global maps showing surface geostrophic and wind-driven
currents.

Global and regional (i)roducts will predict the position of western boundary currents, large scale
gyres, warm and cold rings and associated currents.

These products will be valuable in ship-routing, and in the fishing industry.

Products could include current information with salinity and frontal data.

Weather forecasts to ships in the prediction range 10-30 days could be im'prov_ed by the inclusjon

8ftglot%al data on upper ocean, heat flux, premgltatlon OVEr the ocean, precipitation-evaporation
afa, efc.

Wind-wave products are part of the routine services. of meteorological offices, but enhanced

observation, generated through GOOS should. permit improvements in quality as well as scale

coverage. 118 data are important in ship-routing, ship design, oil field operations, safety at sea,

and design of offshore structures.

Wind and wave products are important for the prediction of movement and dispersion of oil
slicks, other hazardous spills, or nuclear contamination.

Sea surface temperature maps, predicting temperatures and the positions of fronts are relevant to
fisheries exploitation and management, and long term policy for the sustainability of fisheries.

Additional sub-surface thermal data products are relevant in connection with mixed-layer depth
and the formation of fronts.

(From 'The Case for GOQS, 10C, Paris, 1992)



(@)  Multi-purpose imagery (ocean)



(b)  Ocean Topography/Currents

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 200 f§ 2009

DORIS, ALT, GPSDR, LRA, SSALT, TMR on TOPEX/POSEIDON

RLSBO on Ocean-01 N7

SAR on JERS-1
[a)]
L
3 2
(@) I ra, ami-sar on ers-i & DORIS-NG, RA-2, ASAR on ENVISAT-1
o
o -
o RLSBO on SICH-1 RLSBO with scatterometer, SAR on SICH-2
<
E Travers SAR on PRIRODA
i
>
SAR on RADARSAT
RLSBO on OKEAN-O
DORIS, SSALT on EOS-ALTR series
GLAS on EOS-ALT series
() SAR 3,10 & 70 on ALMAZ-1B
L
wn
8 LRA, TMR, DORIS-NG, SSALT-2, on TOPEX/POSEIDON follow on
o
o
a DORIS, RA-2, ASAR on ESA FUTURE MISSIONS



(c) Surface temperature (sea)

1995 1997 1999 2000 E «2002 ES >m2004 K~J2006 2007 2009

&VTIR on MOS 1b

VISSR on GMS-4 & 5

VHRR on INSAT lia & lib
VAS on GOES-7

IMAGER on GOES 8,9, K-M

MVIRI on METEOSAT 3-7 SEVIRI on MSG series

Multispectral Visible & IR Scan Radiometer (3 Channel) on FY-2

Multispectral Visible & IR Scan Radiometer (10 channel) on FY-1C and
FY-1D

AVHRR/2, HIRS/2 on NOAA 9-12 & U AVHRR/3, HIRS/3 on NOAA K-N & N* AVHRR/3, HIRS/3 on First converged spacecraft

ATSR on ERS1 & 2 AATSR on ENVISAT-1

IKAR-D, IKAR-N, IKAR-P, R-400 on PRIRODA

1 L |
OCTS on ADEOS AMSR, GLI on ADEOS |l
Scanning microwave radiometer 5-120 GHz on SICH-3
MODIS on EOS-AM series
LANDSAT 4 & 5 ETM+ on LANDSAT 7

MODIS, MIMR, AIRS on EOS-PM series

Klimat on METEOR-3 N8 MZOAS on METEOR-3M N 1-N4

VHRR on INSAT lie

AVHRR/3, HIRS/3, IASI, MIMR on METOP-1 & 2

AATSR, AVHRR/3, HIRS/3, IASI, MIMR on ESA FUTURE MISSIONS



(d) Wave height and spectrum



(e) Sea surface winds

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

SSALT on TOPEX/POSEIDON
RM-0.8 on Oceon-Ol N7
|AMI-Scatterometer mode, RA on ERS1 & 2 RA-2 on ENVISAT-1
RM-0.8 on SICH-1 RLSBO with scatterometer on SICH-2
IKAR-N & P, R-400 on PRIRODA
NSCAT on ADEOS AMSR, Sea Winds on ADEOS I
SSALT on EOS-ALTR series
MIMR on EOS-PM series

GLAS on EOS-ALT series

SSALT-2 on TOPEX/POSEIDON follow on
ASCAT, MIMR on METOP-1 & 2
VSAR on ALOS

ASCAT, MIMR, RA-2 on ESA FUTURE MISSIONS
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