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Bay of Biscay-Iberian Task Team

Meeting on 13-14 December 2004

Ifremer - Brest Center (France) - Salon Ocean

Co-chaired by Sylvie Pouliquen/Ifremer and Alicia Lavin/IEO

Objectives → 

· Organize and structure the Bay of Biscay and Iberian Task Team

· Integrate Portuguese representatives and Irish one

· Discuss the strategic papers

The Agenda of the meeting can be found in Annex1

The list of attendance in Annex 2

1 Introductory talks 
1.1 Welcome Philippe Marchand
Ph. Marchand presented rapidly the Ifremer Institute. He then made a summary of the first Vigo meeting in the context of EUROGOOS (NOOS, BOOS, ArticGoos, MedGOOS)

Through 17 powerpoint presentations, the Vigo meeting has shown that a lot of national activities were on the way at national level but with not much international coordination also some overlapping. Users exist and they need an integrated answer to their queries in the field of fisheries, pollution, HAB… 

The first goal of this task team is to create a plan that will define how we propose to improve services to users in the “Celtic Sea-Bay of Biscay-Iberian sea” area. The group will benefit from the work done by other Eurogoos Task Teams.

Ph. Marchand reminded the meeting objectives: 

· Integrate Portuguese and Irish contributions

· Setting working groups and a steering team for this Task Team

· Define a schedule for the strategic plan writing 

In the long term the task team should: 

· Define a strategy to coordinate proposal to European Union calls in this area

· Set up a long term  operational system in the area

1.2 Operational Oceanography in Portugal  ( Miguel Santos) 


Miguel Santos made a presentation of the portuguese activities handled in IPMAR, IO-U Lisboa, CPR, Univ Aveiro and DOP-Univ. Açores..

A compilation of monitoring programmes conducted by Portuguese Institutes and Universities is presented. The information is mainly from activities undergoing in IPIMAR, but also from contribution made available by the Universities of Aveiro, Lisboa and Açores.

The activities are as follows:

1. The Harmful Algae Blooms (HAB) and Phytoplankton Monitoring at IPIMAR, comprise the following activities:

· Sampling network of stations along the Portuguese coast in a weekly basis for toxicity in the water and permit alerts for the closure of bivalve catch. This proigramme is included in the European Alert Network.

· Phytoplankton Communities Monitoring Programme in three sampling stations of the Portuguese coast: Aveiro Lagoon, Cascais (Tagus estuary) and Olhão (Ria Formosa lagoon). Conducted in a weekly basis. Operational since 2001 in Cascais, 2004 in Aveiro and will start in 2005 in Olhão.

· Cruises for the study of phytoplankton ecology and dynamics. A transect off Figueira da Foz (~40º N) since 1994 (2-7 times/year) but not in a systematic way because of availability of ship time and human resources.

· The Continous Plankton Recorder CPR The IB & SB lines. Time series since 1958. Supported exclusively by Portuguese funds since 2001 and run by a collaboration between IPIMAR and SAHFOS.

2. Remote sensing:

· The receiving station at the Oceanographic Institute of the Univ. of Lisboa. Operational since 1992. Receives NOAA HRPT information. On-line database under construction.

· The receiving station at the Fisheries and Oceanography Dept. (DOP) of the Univ. of Açores. Operational since 2001. Receives NOAA and SeaWiFS HRPT. The NASA named this SeaWiFS receiving station as the HAZO station. A WWW site is under construction.

· IPIMAR explore international databases (e.g., NOAA/NASA Oceans Pathfinder; SAF-OCEAN; NASA/ESA Ocean Colour; CLS-SOD TOPEX/Poseidon and  ERS1/2) to generate satellite-derived products (e.g., monthly SST and SSTA (1985-2002); frontal detection and probability; etc.)
3. Modelling:

· The Meteorology Group of the Department of Physics of the Univ. of Aveiro has an operational atmospheric nested model (AVN with MM5). Hourly forecasts for the next 48 hours are available on-line at http://www.fis.ua.pt/torre/Yamazaki/modelos/index.html.
· The Physical Oceanography Group of the Department of Physics of the Univ. of Aveiro has an operational tidal prediction model for the Western Iberia coast. Prediction can be generate at http://neptuno.fis.ua.pt/tidal/index.uk.php.
· The Physical Oceanography Group of the Department of Physics of the Univ. of Aveiro (in collaboration with the UCLA and IRD) is developing nested model configurations based on ROMS (Regional Ocean Model System) with AGRIF (Adaptive Grid Refinement In Fortran) technology. These are high resolution ocean models with grids up to 500 m.
· These 2 groups of the Univ. of Aveiro are conducting experiments for the coupling of the atmospheric and the ocean models.

4. Mooring and longterm observations. 
· An experimental study will start in the beginning of 2005 to acquire time series of physical (currents; CTD; PAR) and biological parameters (fluorometry; phyto- and zooplankton communities; secondary production). This observational programme will be accompanied by remote sensing observations and modelling studies.
5. Fisheries and other cruises

· Continuous Underway Fish Egg Sampler (CUFES). Made during fisheries acoustic, triennial egg and DEPM surveys. Measurements of temperature, salinity and fluorometry continuously at 4 m depth.

· Groudfish surveys. In Summer and Autumn since 1979. CTD measurements.

· Mackerel and Horse Mackerel Triennial Egg Surveys. Three surveys (January, February and March) every 3 years along all the Portuguese coast. CTD measurements.
· DEPM surveys for sardine. Every 3 years since 1999 (January or February or March) along all the Portuguese coast. CTD. and fluorometry measurements.

6. The Azorean Fisheries Observer Program (POPA) - DOPof the Univ. of Açores
· Started in 1998 for the protection of cetacean species caught in tuna fisheries. Observers on board fishing vessels that collect information on cetaceans and other marine species (e.g. pelagic fishes, turtles, and seabirds), about the fishery (e.g. capture, fishing efforts, and ship’s log), and in situ surface temperature.
7. Prestige accident

· Data on contaminants/pollutants in the Portuguese coast and living resources. Levels of aliphatic hydrocarbons in plankton communities. 

8. Portugal and EuroGOOS

· According to Prof. Mário Ruivo, Portugal will join EuroGOOS during next year.

· Participation of Portugal (IPIMAR, etc.) in BIS will be as an EuroGOOS member.

1.3 Oceanographic Services, Marine Institute, Ireland (Dr. Jonathan White, Sheena Fennell, Kieran Lyons, Dr. Guy Westbrook, Dr. Marcel Cure, Dr. Glenn Nolan )
The Marine Institute is engaged in 3 areas of oceanography: Near real time data collection; Historical data collection and archiving and; Oceanographic modeling.

Near real time data is gathered via:

· The Weather buoy network. Developed over the last four years this system of 5 offshore K buoys monitors meteorological and oceanographic variables for improved weather forecasting and safety at sea. Data are openly distributed hourly to the internet. Users can be divided into daily users and archive users.  Daily users include: Local, Regional and Global weather forecasters; Emergency services; Fishermen; Harbour Masters; General Public for Recreation. Archive users: Coastal Engineers - pipelines, wind farms; County councils - local monitoring and response functions; Internally in Marine Institute demands for HABS and Fisheries applications.

· The Irish Tide Gauge Network system, in development, is a public-private partnership which will connect through SMS tide gauge stations around Ireland monitoring sea elevation and atmospheric pressure and posting data to the internet.

Historical oceanographic data was initially inventoried and collected for the period 1970 to 2000 from numerous national and international sources. This formed the foundation for an annual data search to update the catalogue, which has been established as marine data online and web mapping resources. This provides a basis for Irish climatologic and modeling data source.

2 General context of Bisoos
2.1 Oceanographic characterization of the Bis area (Jose Manuel Cabanas, Alicia Lavin)
Previous to the meeting JM Cabanas and A Lavin had distributed a paper describing the area. The paper is in Annex 3. The final version of this paper should be chapter 2 of the present Stategic Plan. 

It was recognised that this paper was a good start but should have some improvements. First the area should be extended to take into account the contribution of Portugal and Ireland. Second the description of the area should be made generic enough to be used by all the different actors who want to use it in EU proposal. It was stated that this description should not be too scientific but provide more basic information on the area understandable by the different communities. It was suggested to have a visual diagram to illustrate the contents of the paper. It was suggested to also focus on short scale, and shelves phenomena to really show the differences with open ocean operational oceanography. Finally we should clearly define the domain of the activities (operational / scientific, Global / regional / coastal,…) as well as the TT cover area. This area was proposed to be flexible, wide enough for the modellers and covering also areas that could influence the main area as the Celtic shelf for example.

Action: J.M. Cabanas and A. Lavin agreed to update their document according to the discussion
2.2 End users needs (Hans Dahlin)
A basic goal for the BIS Task Team is to develop and implement optimal and sustainable monitoring and forecasting for operational applications in the BIS Region. The design of a system for this purpose has to be based on user needs and the scientific, practical and economic possibilities to satisfy these.

The users of the products of the system are not a coherent group and we have to remember that “the end user does not need a drill – he needs a hole”.

Users can be split into different categories:

· The middle users or intermediate users use the products to produce value-added services, aggregated products, and research and development. In this group we have the service providers, the consultants, the governmental agencies and the research community.

· Other professional users such as the ocean industry use the data and products to plan and optimise their own production or services

· The public users mainly use value-added products or public good services and only to a minor extent the products delivered by the system. However, some variables can be of direct interest also for the public, e.g. temperature, sea level, wave height.
For several areas in Europe user groups and user requirements have been defined in projects and inventories, e.g. EuroGOOS Publication 12, and the MAMA and PAPA projects. This has not yet been done for the BIS Area but is included in the current work of the SEPRISE Project. Both BIS TT and SEPRISE will benefit from a joint effort to make an inventory of the variables and services needed.

The need for a service is also related to the created value. Making a proper cost/benefit analysis of operational oceanographic activities has been shown to be difficult and ambiguous. Instead the value of a sector, the number of jobs and turnover in M€ involved is a good estimate of the importance.

In order to be able to write the “end user” section of the BIS TT plan, the working group needs to get estimates (turnover and jobs) for the different user sectors from the different participating countries. H Dahlin proposed to do this job with the support of the SEPRISE project. Illustrations (photos, diagrams, sketches) to be used in the publication are also welcomed.

Action : H. Dahlin to provide the canevas of the table to be filled by different countries.

Each country to provide the requested information (France Ph. Marchand, Ireland J. White, Portugal M. Santos, Spain A. Lavin / G. Parilla, UK D. Hydes)

3 Modelling Session

3.1 Open ocean to regional ocean monitoring and forecasting

Introductory talk: Regional to coastal physical ocean modelling and assimilation

MERCATOR project: Dominique Obaton and Pierre Bahurel (Mercator-Océan)

ESEOO project: Enrique Alvarez and Marcos Garcia (Puertos del Estado)

The objective of this talk is to present how modelling and assimilation people of the BIS-region could work together from the Atlantic front (large scale) to regional, coastal and local areas. The Atlantic front system extends from Ireland to Morocco and will be run operationally by both MERCATOR and ESEOO projects. This system will be forced at his boundaries by gridded data issued from the global MERSEA system. Within the present project, downscaling technique will allow to use Atlantic front results to force at the initial state and at the open boundaries any smaller regional system. In the same way regional system will provide initial and boundary conditions to coastal system and coastal systems to local ones. This downscaling approach is independent of the different codes that will be used. To be able to work correctly, data from the BIS-region are needed to force, calibrate, validate and assimilate the different systems. This complete downscaling approach and the coastal systems kept will be those with interesting end user applications. People involved in this project besides the authors come from: IEO, MeteoGalicia, USC, ULPGC, IFREMER, IST/MARETEC, Irish Marine Institute. The 1st step reached after this presentation is a common proposed presentation to the EuroGOOS meeting in Brest (June 2005) and the second one we're working on is a joint answer to the European ECOOP project.  

Project presentations 

Modelling, assimilation and downscaling at MERCATOR: P. Bahurel and D. Obaton (Mercator-Océan)

MERCATOR is a joint initiative of French agencies for global/regional operational ocean monitoring and forecasting system supported by 6 public French institutes and conducted by MERCATOR-OCEAN. The system MERCATOR has been running in real-time and forecasting mode since January 2001 serving today more than 150 referenced users. The initial core mission of the programme was to run an operational modelling and assimilation system. This mission has been completed by an European one (through GMES and MERSEA) that is to reach a high resolution global ocean and downscaling capabilities. 

The objectives of the MERCATOR project during 2005 are: (1) to use a multivariate assimilation scheme in the eddy-resolving North Atlantic and Mediterranean 1/15° system and (2) to have a global ocean 1/4° forecasting system ready for NRT operations. By 2008, through the MERSEA project, a global ocean 1/12° system will be run operationally. 

At the same time, the Atlantic front system will continue to be upgraded and improved with a higher resolution, adapted assimilation, code modifications, systematic validation and ecosystem modelling. Downscaling capabilities are also developed to allow the system to provide information to coastal and higher resolution systems.  From the MERCATOR outputs, data can be extracted from an area and then interpolated and optimised on any another grid.

The MERCATOR system is a branch of services with the objectives of translating ocean system outputs into information to end-users.

Ocean modelling at ESEOO: E. Álvarez Fanjul and M. G. Sotillo Puertos del Estado 

The main objective of this presentation is to give a brief description of the ESEOO project, and more specifically of its contribution to the ocean modelling development. To this aim, a description of the main objectives, partners, workpackages structure, as well as some examples of the modelling applications, which are being currently developed, is presented. 

The main objective of the ESEOO project is the development and implementation of a Spanish Operational Oceanography system able to be used in emergency situations at sea, such as oil spill accidents or tracking of drifting objects. Different applications based on numerical models at different scales (from the regional to the local ones) will provide forecast of several physical parameters (with special attention to currents) as well as oil spill tracking.

The ESEOO project covers all the Spanish waters, including the Canary Islands zone. To this aim, three different spatial domains (ESEOAT (Atlantic), ESEOMED (western Med basin) and ESEOCAN (Canary Island area)) have been defined. The ESEOAT domain is quite coincident with the area of interest of the BIS-TT, described in the document of characterization of the BIGOOS area (Cabanas and Lavin, IEO). This geographical coincidence in the area of interest of both projects (ESEOO and BIS-TT), enhanced by the significant convergence in terms of objectives (summarised in the aim of boosting operational oceanography in the region) ensure the opening of a promising perspective and fruitful two-way collaboration between both projects.

Regional  North coast of Spain/Portugal : Manuel Ruiz IEO
IEO has several monitoring programs (Radiales, Pelacus, Demersals) that are supporting systematic acquisition of several magnitudes: hydrographical, chemical and biological in the last decades in the Spanish Atlantic shelf and slope. From 2003, in the framework of the national project VACLAN, IEO has also established deep hydrographical lines in 43N, 8W and 3 47 W with twice a year deep CTD casts, LADCP, chemical measurements and mooring lines. Most of the sampling periodicity of ongoing monitoring programs at IEO is suitable for assessment of interannual variability. The use of high-resolution hydrodynamical models with full physics is necessary for contributing to interprete these measurements and for assessing the impact of circulation in ecosystem behavior.

The IEO physical oceanography group is now involved in several national projects where there is a 3d hydrodynamical model component (PLATERIAS, ZOTRACOS, VACLAN, ESEOO). The main aim is to perform simulations in several periods where there will be different field data available and evaluate the performance of the hydrodynamical model. One of the projects (PLATERIAS) has MERCATOR-Ocean as advisor for providing boundary conditions for a limited area model in the Galicia region with full physics. Apart from model development, an important part of the effort is related to coordinate with the observational component to efficiently use measurements in model validation and development and to extract model results of interest for evaluating scales of variability and helping in the interpretation of the measurements.

These activities can coordinate and benefit from participating on the Biscay Iberian group. One of the issues where we see a clear possibility of support from the group is data assimilation.

MeteoGalicia: Pedro Montero
MeteoGalicia is the regional weather forecasting agency and one of its duties is the marine weather forecast. To that end, we have recently implemented several models that run operationally coupled to the meteorological model ARPS. At this moment, MeteoGalicia is running operationally two wave models (WaveWatch III and SWAN) to forecast the marine weather and a 3D primitive equations model (MOHID) to describe the coastal currents. In the future, this 3D model will be coupled to a global model in order to get realistic boundary conditions (Project ESEOO) in collaboration with other institutions trying to develop a Spanish oceanographic operational system. Our aim is to forecast the marine dynamics within a scale of several hundred of meters in order to describe adequately the behaviour within the Galician Rias. All the outputs of this system are used daily by MeteoGalicia forecasters and they are available in the MeteoGalicia web page (http://www.meteogalicia.es ).

Operational coastal oceanography for Bay of Biscay  and Channel : Yann-Hervé de Roeck (Ifremer)

In this presentation, we have outlined the objectives of performing operational coastal oceanography (OCO) on these emprises, the tools that are being used, some broad hydrodynamic features that have been analysed over these regions and finally, applications that are becoming publicly available in the following months.

Objectives: within a department focusing on environmental questions, our coastal hydrodynamic team has developed, for almost twenty years, a description of coastal hydrodynamic processes based on experimental data and numerical modelling: at time scales that encompass the tidal cycle up to the decade for describing annual variability; at space scales that go from the façade (Bay of Biscay, English Channel) down to the estuaries or the littoral bays. Our everlasting objectives have been to catch the processes that can force environmental applications.

Today, the rising of the OCO leads us to develop a system that routinely provides information on the state of the marine environment, building up nowcast, forecast and hindcast data, based on the combination of measurements and validated numerical simulations. We mainly keep in mind the end users of these data, whether the public (recreative areas: bath, diving, fishing, yachting), the professional users (shellfish farming -harmfull algae blooms-, fishing -eggs and larvae cruise-, marine traffic, off-shore industry -sea state, currents, turbidity-), the coastal managers (water quality against microbiological, chemical discharges), the scientists (halieutic research, climatic research, interest for the hindcast), or the environment business companies (hindcast for strengthening impact studies). The evolution of the environmental regulation (water framework directive, Aarhus convention) leads to broadcast this information as rapidly and freely as possible.

Tools: on the one hand, the collection of experimental data for OCO raises technological and financial challenges. Physical parameters have to be completed with biogeochemical parameters, but we already have a structured database, namely Coriolis, to face part of this challenge. The observation networks, whether in situ or satellital, have to be densified: we design new floats specific for the shelves, and we work on processing algorithms dedicated to analyse the water colour on the coast, distinguishing suspended matter and primary production.

On the other hand, we have developed a finite difference model, MARS, for coastal applications. It can be characterized by the combined use of: a mode separation scheme, a semi-implicit ADI scheme that allow large CFL timesteps, the tidal effects on drying banks, and the coupling with many environmental applications. Models are embedded with the possibility of two-way zooming (high resolution can also influence the large scale). Much effort has been spent on experimental validation (on salinity for instance, to assess the extension of the river plumes). The model is also being linked to the global ocean operational system Mercator.

Hydrodynamic features: we contributed to the assessment of many of the processes described by JM Cabanas and A Lavin in their oceanographic characterization of the Bay of Biscay also shown at the meeting.

Ireland (J. White)
Oceanographic modelling is currently being developed using QUODDY on a twin Itanium 64 bit processor and SWAN on a PC cluster. QUODDY is being applied at a Northeast Atlantic scale, shelf scale and coastal scale for certain bays. An Irish modelling group has been established to explore current activities, resource issues, possible collaboration and development of future direction.

Implementing an operational model in the Tagus estuary and in the Portuguese Coast (R. Fernandez) 

It is presented an operational model of hydrodynamic properties and water quality that is being implemented in the Tagus Estuary, and in the near future, for the whole Portuguese Coast, providing historical and real-time observations and daily predictions of several atmospheric and water conditions, including hydrodynamic and biogeochemical properties to users through an Internet interface (http://www.mohid.com/tejo-op).

The forecast system is based in 3D hydrodynamic/water quality model MOHID (http://www.mohid.com), coupled with an operational atmospheric model (MM5). The forecast system is aimed at satisfying several local users, permitting different detail levels in analysis, and thus a nested model approach is used, allowing the inclusion in the open boundary of large scale processes (e.g. upwelling jet) and at the same time high resolution predictions. These small scale predictions are used in the outfall and beaches water quality monitoring along Estoril Coast, helping to explain microbial field data results. In the case of the outfall, the fate of a plume of treated wastewater is done, predicting the near field (plume initial dilution and location) with a jet integral model and the far field with a Lagrangian 3D transport model forced by jet model conditions. Model predictions have also been helpful planning efficient measurement field campaigns. Some results are validated with the observed data included in the system but also with tidal gauges, ADCP data, and other data measured in Tagus estuary in several research projects. 

The hydrodynamic model tends to reproduce water speed variations in time, as well as measured directions, especially at surface, even though remaining water column results should be improved, using a larger global domain and better boundary conditions, in order to reproduce large scale processes. Although the quality model is physically limited because it is constant in water column, comparisons between measures and model results are quite good. Model can simulate main biological processes, namely primary production, nutrients uptake, organic matter mineralization in the water column and in bottom.

Right now several tests are being developed in order to calibrate and validate level 1 of the operational model to the whole Portuguese Coast, with boundary conditions that are going to be imposed with forecasts provided by a global model.

Discussion  


Previous to the meeting D. Obaton and E. Alvarez had prepared a strawman for the modelling activities. This strawman is in Annex 4. The strategy proposed is :

· To get global ocean boundary conditions from Mersea.
· To set up a regional model covering the all area at 1/12° coordinating Mercator and ESEOO activities.
· This component will provide boundary conditions to several coastal operational models on pilot sites  Celtic sea, channel, Galicia, Tagus, bay of Biscay, Adour area,  Morocan upwelling (in red on going, in blue planned).

· The level of nesting/downscaling from Regional to coastal can be more than one depending on the applications addressed.

This strategy was accepted by the group and the modelling group agreed on improving the propose strawman as chapter 5.3 of the planned document. It was suggested that the different scales to study should be specified (small scale (a bay) , medium scale (up to the slope), large scale ) with the difficulties to address at each level. It was suggested to envisage to carry an inter-comparison exercise in some pilot areas where different models exist. The necessity to build a network to exchange data or boundary condition, experience… was also addressed.

It was agreed that the Model group of this task team will propose a join communication at next Eurogoos conference. It was also suggested that the group should also act as an integrated group in the ECOOP Integrated project presently under-definition to propose a join contribution for our area of interest. 

4 Application Session

4.1 Fisheries 
Spain: The case study of sardine in the Bay of Biscay and Iberian Coast (OSPAR Region IV) Carmela Porteiro /Instituto Español de Oceanografía
From the mid 90s, sardine (Sardine pilchardus) catches in Galicia decreased to historical low levels that led to the establishment of a series of regulatory measures for the protection of the stock and the reduction of the fishing effort (TAC, days at sea and MLS). Several hypotheses have been proposed to explain this strong reduction in abundance: a change in sardine distribution due to environmental factors and, more recently, a reduction of the population due to an increase of the fishing pressure coupled with a reduced recruitment. The EU funded project SARdine DYNamics and stock structure in the North-east Atlantic is investigating sardine population structure (spawning areas and seasons, morphometric and genetic variability, otolith chemistry, biological parameters), to ultimately try to describe the dynamics of the population (movements evaluated indirectly through catch and research cruise data and directly through tagging) also in relation to environmental factors.

Climate influence on fish population recruitment Thomas Brunel & Jean Boucher /Ifremer
Improving our knowledge on the link between fish recruitment (the number of young fishes that enter the fishery each year) and climate is of particular importance for fisheries management. The impact of climate change on fish recruitment is examined here for 40 exploited populations of the North Eastern Atlantic, on the period 1970 - 2000. 

A principal component analysis performed on the recruitment time series of these populations extracted the two dominant modes of recruitment variation. The first principal component of the analysis is a long term decline, with a switch from positive to negative values occurring in 1987. The main populations of gadoids in the Baltic Sea, North Sea, West of Scotland and Irish Sea have exhibited recruitment variations similar to this dominant trend, whereas some herring populations and the Arcto – Norwegian cod have followed the inverse trend. The second principal component of the analysis is a decanal scale oscillation, representing a modulation of the dominant trend for some populations.

These long term changes in fish recruitment seem to be related to global warming, as indicated by the strong inverse relationship found between the dominant trend in recruitment and the increase of the average Northern Hemisphere surface Temperature (NHT) anomalies. The global warming, and associate climate change, affects fish populations through its effects on physical oceanic conditions. This is illustrated by the association found between the dominant signal of Sea Surface Temperature variations and the NHT anomalies. The effect of such changes in the physical environment on fish populations can be either direct, or via trophic interactions. Substantial changes in the abundance and species composition of planktonic communities, in response to climate change, were for instance recorded around the year 1987.

To understand more precisely climate - recruitment relationships, the large scale response of oceanic conditions to climate change, as well as the local heterogeneities in this response, have to be described. In order to forecast long term variations of fish stocks productivity, the magnitude of the future changes in oceanographic conditions in response to global warming must also be determined.

Recopesca  Patrick Berthou (Ifremer) 

The RECOPESCA project aims at using the fishing gears (trawls, dredges, traps and nets) operated by the fishermen. TPS sensors are to be used together with an adapted automated data transmission system. This method is foreseen as a very cost effective way to collect NRTIS data in the fishing area (first 600 meters depth). The presentation provides a brief description of the state of the art of the project after a one year pilot study in 2004 ; ten fishing boats are still equipped with TP sensors and the first temperature profiles are available and will be included in the Coriolis database.
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Discussion

Environmental information is critical for fisheries.  It was noted the increasing effort in data collection and monitoring in fisheries and associated environmental information. How to manage the data collection and disposal for fisheries managers is a relevant question.

Environment conditions and trends related to climate change were presented to have notable influence in some fisheries. Assessment of the conclusions elaborated from these studies needs to be carefully performed otherwise decisions taken on this basis could be dramatic. 

Some ideas from the ecosystem approach were presented.

A consensus was made on setting up a WG on Fisheries. 

A question presented to the WG on Fisheries  Can we use the work performed on ecosystem approach on the BIS-TT plan?

Working Group on Fisheries will write some paragraphs about their necessity of an operative system.

4.2 GEOHAB and Operational Observing Systems on the European Atlantic shelf

(P. Gentien, B. Reguera, R. Raine, T. Moita)

An important problem occurring on the west coast of Europe is due to the toxicity of seafood products and to the mortality of sea life induced by the growth/accumulation of some toxic algal species.

Prediction of harmful events at the coast would allow implementing counter-measures for mitigation. Ocean controls acting on the population development of major species are partially known and allow testing schemes for prediction. The occurrence of an event at the coast depends on advection and/or dispersal of structures developed offshore. The general approach aims at a prediction of harmful events at the coast based on risk analyses which could be successively refined, following successive improvement in the knowledge of the ecology of this species. Consequently, the development of in situ measuring systems should be following a tiered approach integrating the different improvements in knowledge and technology.

The characteristic scales for population development are 10 n.m. horizontal, half a meter vertical and 10 days. The essential tool for prediction is the 3D-hydrodynamical model resolving these scales. Development of measuring systems aiming at improving the physical predictions by data assimilation together with the implementation of automatic systems for biological parameters will be critical.

Discussion

Environmental information and modelling tools are essential for HAB research. Toxic species built up offshore within 10 days and than advected onshore. Need modelling tools to predict risk zone of development of toxic species. 

It was suggested the possibility of funding joint research (Interreg?) in some points that require international collaboration as radar measurements from the closes areas of France and Spain. 

4.3 Accident / Pollution 

Drift forecast in support to marine pollution emergencies and search & rescue operations, (Pierre Daniel Météo France France)

French operational capacity in oil spill drift forecast is based on Météo-France and Cedre expertises. Drift forecasts rely on a pollutant drift model, named MOTHY. The system includes local area hydrodynamic coastal ocean modelling and real time atmospheric forcing from a global  meteorological model. MOTHY has been operational since 1994 and has been extensively used during Erika (December 1999) and Prestige (November 2002) crisis in the Bay of Biscay. It is used for real cases about ten times a month.  

A drifting objects version of the MOTHY system has been developed. Since 1998, it forms the base of an operational service to support the Centres Régionaux Opérationnels de Surveillance et de Sauvetage (CROSS) in search and rescue operations at sea. The key issue in such a service is the rapidity of the answer.

Lessons learnt from past incidents such as the Erika and the Prestige were presented as well as the organization of the forecasting system, and new tools such as probabilistic forecasts and long range hindcasts. A special insight on the potential input from operational oceanography systems such as MERCATOR and FOAM  was also shown.

Accidents and Pollution, (Adolfo Uriarte AZTI Spain) 
The recently defined “Bis-TT” region supports an intense maritime traffic of goods, some of which can be identified has hazardous and toxic. Unfortunately, in the last 30 years the area has suffered several accidents, which have caused different grades of pollution, especially to the adjacent coasts. Accidents, concerning oil spills have caused major environmental impacts all over the region, with their consequent economic costs for restoration. However, three spots, within the study region, appear to be mostly exposed to this kind of accidents: the Strait of Gibraltar, the Galician coasts and the French Brittany coasts. The latest experiences (Erika and Prestige accidents) have taught some important lessons, like the need to develop better systems to detect and track the slicks, the requirement of enhanced systems for the optimisation of managerial decisions, or the need to improve the coordination (at a national and trans-national level) between all the implicated agents. The objectives for future actions should consider:

· the development of enhanced numerical tools for the prediction of the drift of hydrocarbons/contaminants spilled into region;

· the introduction of existing algorithms of the aging and degradation processes of hydrocarbons and other pollutants in the sea, into numerical models of dispersion; and 

· to provide user friendly tools for the decision taking authorities implied, which contribute to the correct management of pollution events.

Discussion

The importance of fresh water influence in Bay of Biscay models was signalled. An improvement of the model should include it. Also improve the actual system with OO system.

5 Monitoring our area: Observing System Session

5.1 Existing observing systems in the area (Luis Valdes)
BIS-GOOS is being built on existing monitoring programmes and activities at sea and at the coastline sustained by the countries bordering the Bay of Biscay. Many of these oceanographic observatories are based on long term projects addressed to assess practical needs as fisheries management, sea health or secure transportation.

Protection of this economical value has resulted in pre-operational or on line monitoring systems of many environmental and biological variables, which value for BIS-GOOS is determined by:

· Real-time/on line availability

· Spatial and temporal resolutions and coverage in sampling

· Operational status of the measuring systems

· Monitoring status of the observations: routine based or project oriented monitoring.

The existing observation systems should adapt and integrate new technologies to make observations more complete, more effective and more affordable, and the data infrastructure and management system should be complementary to existing systems and attuned to multiple sources of data and their multiple uses. Ocean observations in the Bay of Biscay require more effective co-ordination among institutions and countries. 

In addition to integration and further development of the existing observational systems and data sets, a key issue for the establishment of an operational oceanographic system in the Bay of Biscay is to improve the speed of data transmission and create a supra-national network connecting marine data archives.

An inventory of the existing initiatives and observation platforms operating in the Bay of Biscay region was presented, which include records on: Water level, wave heights, temperature and salinity, currents, surveillance of hazardous substances, surveillance of harmful algae blooms, biological changes in the ecosystem, evaluation of pelagic and ground fish commercial stocks, and forecasting models on several parameters. 

In summary, it was considered that at present there already exist most of the components needed for an operational system within the Bay of Biscay region. The main task of BB-GOOS is therefore to co-ordinate activities, develop operational routines, improve the technical components by exploiting new technology and science, and to harmonise products based on user requirements.

Luis Valdes has prepared a document for chapter 4 of the strategic plan that has been distributed at the meeting. It is in Annex 5. This document contains an inventory of existing networks that should be updated by the different country contributions. H Dahlin suggested to look at Edios wwww site to update this inventory (http://www.edios.org). It seems that a lot of the observing systems exist and that with coordination we could really improve the overall the observing system in the area.  

It was agreed that the existing status of modelling activities will be provided by the modelling working group.  

Action: All partners to read the document and send remarks to L Valdes. All country to update the observing system inventory ( France S Pouliquen, Ireland J White, Portugal M Santos, Spain L Valdes, UK D Hydes)

5.2 In-situ observations needed (including radar, sea level, buoys, profilers …) 
Detected gaps in Ocean Observing Systems in the BIS-TT area (E. Álvarez Fanjul and M. G. Sotillo Puertos del Estado)

This presentation provides a brief description of some gaps detected in observing systems over the BIGOOS area. The non-existence of observing systems based on certain technologies, as well as the need of increasing the coverage of other existing networks are some of the points highlighted in this presentation. 

One of the most significant gaps is the non-existence of a system based on HF radar technology to measure currents and waves parameter with coverage of 100 nautical miles from the coast. Nowadays, many agencies and countries see this technology as a priority in the establishment of operating observing system. Despite of the high initial investment this technology is seen as a very useful operative tool, which can contribute effectively to minimize, in cases such as pollutant or oil spill as well as in searching and tracking activities, the areas where vessels and other resources should be distributed. 

In relation to satellite technology, whereas some of the gaps (i.e. Surface salinity measurements) are already planned to be filled up (SMOS Mission), some other currently working systems could be reduced in terms of the number of available satellites, reducing its coverage and resolution (i.e. TOPEX/POSEIDON, SAR), and losing in this way potential operativity. Therefore, there is a need to promote initiatives to avoid this scenario.

In order to improve the monitoring of the BIGOOS area in general terms, as well as to characterize with more detail some important phenomena occurring over this region (e.g. Mediterranean water outflow, northward (Navidad) current) it seems advisable to improve the existing permanent station networks, with special emphasis on the inclusion of new technologies, such as ADCP, and hidrography of the whole column. 

The current approved plans regarding with the increase of the coverage of drifting buoys and floats (EGOS and ARGO) are also described. 

Finally, it is also pointed out the non-existence in the BIGOOS of a tsunami warning system. It is important to note that the Spanish and Portuguese coasts have suffered in the past severe Tsunamis, causing thousands of casualties.

Existing and foreseen NRT in situ measurement systems for the bay of Biscay. (J. Legrand)
The development of coastal operational oceanography generates a need for near real time (NRT) data for forcing, calibration, validation of numerical models. Data collected from space facilities are well adapted to perform these functions thanks to their synoptic characteristics but it is unanimously recognised that they need to be completed by in situ data to provide the necessary information on the water column  and ground truth. The basic list of the parameters of interest is: water particles 3D velocities, pressure (depth) , temperature, salinity,  turbidity, chlorophyll and nutrients. Additional parameters are DO, pCO2, pollutant concentrations, etc…

The presentation describes existing monitoring systems in operation along the French coast and technological developments underway in the aim to increase the volume of NRT in situ (NRTIS) data.

The MAREL estuarine stations are onshore installations, directly accessible from land well adapted to the high tidal amplitude (9m) of the Atlantic coast. Presently, 4 local networks are in operation, namely, from North to South: Boulogne/mer, bay of Seine, Iroise sea and Gironde. The main feature of the MAREL stations are an efficient protection of sensors and sampling system against bio-fouling enabling 3 month autonomy of the system between maintenance, tele-control and tele-maintenance functions and operations conducted under quality assurance procedures. Such stations have been operated for more than 6 years (Honfleur) producing validated data for around 90% of the time.

A network of low-cost self recording TPS (temperature, pressure, salinity) sensors have been deployed on 4 Atlantic islands in order to validate the dynamics of river plumes delivered by models. This device is found to be a good cost/service compromise and developments will be undertaken to gain a real time data transmission. 

The Candhis network deliver NRT waves data in  14 locations of the French metropolitan coast.

Developments are underway to complete the panel of candidate NRTIS monitoring systems. The PAGODE projects aims at the development of a lagrangian profiler able to collect TS data along vertical profiles with 1 m resolution at depth from 20 m to 200 m, with capability to sit on the sea bottom between 2 profiles. Data are transmitted while the profiler is at the surface. The autonomy of the PAGODE profiler is expected to be of 1 year.

The RECOPESCA project aims at using the fishing gears (trawls, dredges, traps and nets) operated by the coastal fishermen. TPS sensors are to be used together with an adapted automated data transmission system. This method is foreseen as a very cost effective way to collect NRTIS data in the coastal zone.

Other developments are underway:

· on the MAREL system to improve the design of the marine station and reach the capability to provide NRTIS data at fixed location in 20/30 m depths in exposed areas,

· on a monitoring system derived from MAREL for installation on ship of opportunity, 

· on bottom stations in the framework of the  ROSE , targeted on collecting data close from wrecks with potential pollution risks.

Among other candidates techniques: coastal HF and VHF radars, AUV, gliders must be cited.

An extensive experience has been gained in the development of global operational oceanography (data QC, data centre architecture ….). This experience should be capitalised in the regional and coastal activities.

There is a need, now, to define a strategy to define a plan for NRTIS monitoring of the European South Atlantic Shelf , starting from the needs (analysis and models) and considering the level financial effort acceptable for investment and running activities in a sustainable scheme.

Should we push the concept of a demonstration site (area) on which candidate techniques would be concentrated?

Mooring + Vessel data (Aida F. Rios (CSIC-IIM), Vigo, Spain)

The activities of our organism centred in the scenario of climate change, deal in investigate the uptake of CO2 by the oceans and the variability of water masses. Three kinds of observations systems at long term are developed:

Fixed Time Series Stations

 - MINAS (Multidisciplinary Iberian North Atlantic Station). This is an oceanic station located at 43ºN, 11ºW in a zone sensitive to ocean-atmosphere interactions. It will start in April 2005 deploying a buoy with ADCPs, meteorological stations, thermosalinograph and another buoy (Carioca) with CO2, oxygen, fluorescence sensors. Besides, discrete monthly sampling is planned to analyse biogeochemical variables. 

 - LOCO (Laboratory of Oceanic and Coastal Observations). This is a coastal station located at about 42º5’N, 9º5’W in a zone of circulation variation with regard to the upwelling and downwelling cycles. This station is planned to install a permanent meteorological and oceanographic buoy with ADCPs, autonomous CTDs, Carioca, etc.). Actually, a proposal is prepared to the last call of National Funds. 

 - GIFT (GIbraltar Fixed Time series stations). This Fixed station consists in three stations along the Strait of Gibraltar in order to estimate the CO2 and water masses transport between the Mediterranean Sea and the Atlantic Ocean. Seasonal samplings will be carried out, starting in February 2005 in collaboration with the INRH of Morocco. Hydrographical and biogeochemical variables will be measured. An oceanographic buoy is already deployed.   

Ships Of Opportunity

   - ECO (Evolution of the CO2 increase using ships of opportunity: Galician coast and Biscay Bay).  The route covering Vigo (Spain) – St. Nazaire (France), crosses shelf, slope and oceanic fronts, and the Bay of Biscay that is a zone of subduction in winter and high primary production in spring. The frequency is 6 routes by month, recording data of pCO2, T, S, O2 and fluorescence in a continuous mode and alkalinity, pH, nutrients and Chl-a on discrete sampling. Two years were performed (116 routes). The line was running until December 2005 and is planned to continue in 2006.

Teledetection By Ocean Color

    - SETCO (SErvicio de Teledetección de Color Oceánico). This service of the ICMAN, Cádiz, provides processed images and data from SeaWIFS/MODIS and AVHRR satellites..   

Ferry box: David Hydes (UK)

The EuroGOOS community recognised the potential power of networking data from some of the over 800 ferry boat lines running in European Waters. This generated the FerryBox concept. The BOX has two meanings - the physical “box” of instrumentation installed in a ferry to run autonomously and secondly that well chosen multiple routes can “box” in an area of sea to provide essential boundary condition data that can assimilated in to prognostic numerical models to improve their accuracy. The EU-FP5-Project “FerryBox” is currently providing data which validates the concept. Ferries provide a platform which is relatively cheap to maintain compared to research vessel, satellite or buoy based systems with the advantage that an increasing wide range of sensors can be used well beyond what can be measured remotely by satellites and without the electrical power constraints that limit buoy based operations.

Since April 2002 Southampton Oceanography Centre has operated a FerryBox on the route between Portsmouth and Bilbao. The ship does two round trips per week providing data of sufficient temporal resolution to capture all major biological and  physical events. In 2002 to 2004 temperature, conductivity and chlorophyll-fluorescence have been measured continuously at a rate of 1 Hz. Monthly calibration crossing have collected biological and nutrient samples in addition to samples for calibrating the instruments. From Spring 2005 dissolved oxygen and the partial pressure of carbon dioxide will be added to the continuous measurements. The first stage data analysis is on done on the basis defining the different water types being sampled and the change in their composition with time. This has allowed inter annual variation in the transport waters from the Loire and Gironde into the English Channel to be identified. The work on the SOC FerryBox is complemented by that Spanish CSIS Vigo group who are making measurements on a route between Vigo and St Naziare.

5.3 Experience from 7 years of SeaWifs monitoring over the eastern continental shelf of the Bay of Biscay  (Francis Gohin Ifremer)
Since the launch of SeaWiFS in september 1997, a large amount of data has been collected on the Bay of Biscay. Regional algorithms have been defined to retrieve reliable estimations of the chlorophyll concentration and the suspended particulate matter over the continental shelf of the eastern Bay of Biscay which includes very turbid areas in the vicinty of the Loire or Gironde plumes. The dense in situ network REPHY (REséau PHYtoplankton) developped by IFREMER provides many ground data useful for validation but also for monitoring in case of cloudy sky. Data obtained from oceanic cruises have also been plotted on the images of the browser dedicated to the remote sensing of the Bay of Biscay. This browser includes SST maps and climatologies provided by the SAF Ocean and Sea Ice of EUMETSAT/MeteoFrance. It is dedicated to the monitoring of the coastal environment, in the spirit of  the program GMES. Data are avaialble freely for research and education at the WEB address : http://www.ifremer.fr/cersat/facilities/browse/del/gascogne/browse.htm User is : gascogne and password is also : gascogne

Within GMES framework collaboration with other European countries could be envisages. L Valdes proposed to provide spanish In-situ data in Bay of Biscay. 

5.4 Remote sensing (other services) (Bertrand Chapron Ifremer)
Today, most of scientific developments and applications use and require observations from space. At CERSAT/IFREMER, methods have been developed to merge different sources of satellite information to provide gridded surface field information. This involves the validation of the different sensor products and standardized quality control procedures to ensure homogeneous and consistent temporal series.  Surface winds, sea surface temperature, and more recently chlorophyll concentration and suspended matters over the continental shelf of the Bay of Biscay processed through locally calibrated algorithms are now readily available with possible access through the web. Efforts are further conducted to include sea state information using altimeter and SAR measurements, model estimates and in situ measurements. Finally, research activities concerning remote sea surface salinity sensing are also conducted to demonstrate the use of combined L-band radiometer measurements and ancillary wind and SST estimates. To this end, airborne experiments shall take place over the Bay of Biscay during the next spring and fall 2005.

Discussion

It was highlighted that a link to CPR (Continuous Plankton Recorder) should be implemented within this task team

6 Data Management Session : from global to regional: Sylvie Pouliquen,Claude Marchalot Ifremer
S. Pouliquen presented the Coriolis project (see Vigo meeting and presentation for details) and showed that French data collection and management system , built for global operational programs such as Mercator or Mersea, could also serve a regional operational oceanography in BIS area. By being connected to most of the international programs related to GODAE experiment, Coriolis can provide to the task team in an integrated way, quality controlled data coming from international networks such as Argo for floats, GOSUD for underway data from vessels, OceanSITES for moorings. Coriolis also proposed :
· To extend the services developed for France to other partners (float processing with Argo, connection to Gosud for underway data … )

· To share experience data quality control system  in real time and delayed mode for physical parameters

· Support in defining common data format and distribution schema in coherence with international programs

Than Claude Marchalot, together with AM Jegou and M Fichaut, presented the new Ifremer project for coastal operational oceanography, based on the knowledge developed for the CORIOLIS data centre for deep sea operational oceanography.  He showed that the Coriolis data centre has the capacity to extend services for regional projects benefits by providing data, and offering adapted geographical access to data trough remote portals (See the specific welcome page for the French «défi Golfe de Gascogne») and that other Marel softwares can be re-used for BIS-TT projects. He introduced the european SeaDatanet proposal which aims to provide standards and protocols for this sort of cooperation  and proposes a Pan-European infrastructure for Ocean & Marine Data management. The standards to interoperate Information Systems such as OpenDap or WebServices were discussed too and a plan was briefly proposed to build an architecture considered as a global system.

Discussion 

During the discussion we agreed that we were trying to build the BIS box of the diagram above that would make the link between global systems like Mercator/Coriolis and local systems that interact already with users. 

The plan is to ease data sharing between the different contributors extending existing services to our community. For this, we have to agree on a common strategy to offer data bases services and common standards for data/metadata sharing.

We also have to define a common data policy at least within our task team. H Dahlin said that within BOOS the policy is free exchange among partners. He also reminded that EUROGOOS policy is free and public exchange of data.
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Action: M Fichaut to coordinate the Data Management Working group in order to propose a common plan for the strategic plan ( France : M. Fichaut/T. Carval, Spain ?, Portugal ?, Ireland J. White ?, UK D. Hydes?).

7 Organization of BIS-TT, leader(s), working groups, Steering Committee

In order to progress rapidly in this strategic plan writing it was proposed to set up working groups, coordinated by a leader. All WG leaders will be part of the Task Team steering committee. 

9 Working Groups were identified at that session: 

	WG
	Name
	Leader(s)
	Members

	 I
	Oceanographic characteristics of the area
	JM Cabanas IEO, Spain
	A Lavin IEO Spain

M Santos IPIMAR +??? Portugal 

+????



	II 
	End Users 
	H. Dahlin Eurogoos
	Ph. Marchand Ifremer -France

G. Parrilla IEO- Aida F. Rios - Spain

M. Santos IPIMAR +???- Portugal

J. White - Ireland

D. Hydes – UK

	III 
	Existing Observing Systems
	L. Valdes IEO, Spain
	S. Pouliquen Ifremer - France

M Santos IPIMAR + ??? Portugal

J. White - Ireland?

D. Hydes - UK ?

	IV 
	Coastal Operational Oceanography and in situ measurements. 
	J. Legrand  Ifremer, France
	E. Alvarez Puertos del Estados - Spain

A. Lavín/L. Valdés IEO - Spain

Aida F. Rios –Spain

P. Dandin Méteo-France - France

B. Blanque Ifremer - France

M Santos  IPIMAR + ??? Portugal

J. White - Ireland ?

D. Hydes - UK ?

	V
	Modelling,  Asimilation .
	D. Obaton  Mercator - France 

E. Alvarez Puertos Del Estados - Spain
	Y.H. De Roeck Ifremer - France 

M. Ruiz IEO - Spain

P. Montero Meteo Galicia - Spain

R. Fernadez Univ Lisboa + M Santos IPIMAR  + Univ Aveiro +??? - Portugal

?? Ireland

	VI 
	HAB
	P. Gentien Ifremer - France
	B. Reguera IEO - Spain

T. Moita IPIMAR - Portugal

R. Raine - Ireland 



	VII
	Fisheries 
	C. Porteiro IEO - Spain
	J. Boucher / P. Berthou Ifremer - France 

Fatima Borger IPIMAR Portugal

	VIII
	Accident/Pollution  
	A. Uriarte AZTI - Spain
	D. Michel Météo-France - France

C Vale IPIMAR +??? Portugal

????



	IX
	Data Management 
	M. Fichaut  Ifremer - France
	T. Carval Ifremer - France

J. White - Ireland ?

??? Spain

??? Portugal

D. Hydes - UK ?


The first task of each working group is to prepare a contribution to the strategic plan for each topic. Each leader should send to the chairs their contribution before the end of February 2005. The Chairs will than elaborate a draft of the Strategic plan that will circulate by email mid March. Next meeting is planned in April. Portugal proposed to host the meeting in Lisbon. 

The task team steering committee is composed of :

· J.M. Cabanas
WG I

· H. Dalhin
WG II & Eurogoos

· L. Valdes
WG III

· J. Legrand
WG IV

· D. Obaton
WG V

· E. Alvarez
WG V

· P. Gentien
WG VI

· C. Ponteiro
WG VII

· A. Urarte
WG VIII

· M. Fichaut
WG IX

· M. Santos
Portugal representative

· J. White
Ireland representative

· A. Lavin
Chair

· S. Pouliquen
Chair

There were than a discussion on the name of this task team. There has been not enough time to reach a consensus. The last one to be proposed was IBI-GOOS (Irish Biscay Iberian Goos) which as at least the advantage not to mean “kiss” in French and so to ease the work of the two chairs ;-) 

Annex 1 - Agenda

	AGENDA (versus 10 dec04)

	Objectives
( Organize and structure the BIS-TT


( Integrate Portuguese representatives and Irish one


( Discuss Bisoos-Strategic papers

	Monday 13 December

	09h00
	Welcome / Introduction
	Philippe Marchand

	
	Portuguese presentations of OO
	Maria de Fátima Borges

Antonio Miguel Santos

	
	Irish presentation of OO
	Jonathan White

	10h30
	Coffee break

	7.1.1 General context of Bis (Progress of Bisoos draft document)

	11h00
	Oceanographic characterization of the Bis area
	Jose Manuel Cabanas
Alicia Lavin

	
	Discussion

	
	End users needs
	Hans Dahlin

	
	Discussion

	12h30
	Lunch at Ifremer restaurant

	7.1.2 Modelling Session 

	14h00
	Open ocean to regional ocean monitoring and forecasting
	Pierre Bahurel

Rodrigo Fernandes
Yann Hervé De Roeck

Dominique Obaton

Manuel Ruiz

Marcos Garcia Sotillo

Jonathan White

	
	Discussion

	16h00
	Coffee break

	7.1.3 Application Session

	16h30
	Fisheries 
	Carmela Porteiro
Jean Boucher
Patrick Berthou

	
	Discussion

	18h00
	Accident / Pollution
	Pierre Daniel
Adolfo Uriarte

	
	Discussion

	19h00
	Buffet dinner at Salon Rade



 
	Tuesday 14 December

	7.1.4 Observing System Session

	08h30
	Existing observing systems in the area
	Luis Valdes

	09h00
	In-situ observations needed 
(including radar, sea level, buoys, profilers …)
	Marcos Garcia Sotillo
Jacques Legrand

	
	Ferry Box lines
	Aida F. Ríos

David Hydes

	
	Discussion

	10h00
	Remote sensing in the area (ocean colour)
	Francis Gohin

	10h30
	Coffee break

	11h00
	Remote sensing (other services)
	Bertrand Chapron

	
	Discussion

	7.1.5 Data Management Session

	11h45
	Data Management : from global to regional
	Sylvie Pouliquen
Claude Marchalot

	13h00
	Lunch at Ifremer restaurant

	14h00
	Interreg funding possibility and HAB
	Patrick Gentien

	14h30
	Organization of BIS-TT, leader(s), working groups, Steering Committee

	15h00
	Wrap up session
	Alicia Lavin
Sylvie Pouliquen

	16h00
	CLOSURE


Annex2 - LIST OF REGISTERED ATTENDEES

	Name
	Institution
	e-mail
	Phone
	Fax

	BAHUREL Pierre
	Mercator Océan
	Pierre.Bahurel@mercator-ocean.fr 
	+33 (0)561 393802
	+33 (0)561 393899

	BERTHOU Patrick
	Ifremer
	Patrick.Berthou@ifremer.fr
	+33 (0)298 224379
	+33 (0)298 224653

	BOUCHER Jean
	Ifremer
	Jean.Boucher@ifremer.fr
	+33 (0)298 224615
	+33 (0)298 224653

	CABANAS José-Manuel
	IEO (S)
	jmanuel.cabanas@vi.ieo.es
	+34 986 492111
	+34 986 492351

	CHAPRON Bertrand
	Ifremer
	Bertrand.Chapron@ifremer.fr
	+33 (0)298 224312
	+33 (0)298 224533

	DAHLIN Hans
	Eurogoos
	Hans.Dahlin@smhi.se
	+46 11 495 8030
	+46 11 495 8001

	DANIEL Pierre
	Metéo-France
	pierre.daniel@meteo.fr
	+33 (0)561 078 292
	+33 (0)561 078209

	DE ROECK Yann Hervé
	Ifremer
	Yann.Herve.De.Roeck@ifremer.fr
	+33 (0)298 224495
	+33 (0)298 224555

	FERNANDES Rodrigo
	IST(Portugal)
	Rodrigo.maretec@ist.utl.pt
	+351218419434
	

	FICHAUT Michèle
	Ifremer
	Michele.fichaut@ifremer.fr
	+33298224643
	

	GAILLARD Fabienne
	Ifremer
	Fabienne.Gaillard@ifremer.fr
	+33 (0)298 224288
	+33 (0)298 224496

	GARCIA SOTILLO Marcos
	Puertos del Estado (S)
	marcos@puertos.es
	+34 ....
	+34 ......

	GENTIEN Patrick
	Ifremer
	Patrick.Gentien@ifremer.fr
	+33 (0)546 500630
	+33 (0)546 500660

	GOHIN Francis
	Ifremer
	Francis.Gohin@ifremer.fr
	+33 (0)298 224315
	+33 (0)298 224548

	GONZALES Ramiro
	Ifremer
	Ramiro.Gonzales@ifremer.fr
	+ 33 (0)298 224287
	+33 (0)298 224653

	HYDES David
	SOC (GB)
	djh@soc.soton.ac.uk
	+44 (0)23 8059 6547
	+44 (0)23 8059 6554

	JEGOU Anne-Marie
	Ifreemer
	amjegou@ifremer.fr
	+33 (0)298224348
	

	LAVIN Alicia
	IEO (S)
	Alicia.lavin@st.ieo.es
	+34 942 291060
	+34 942 275072

	LEGRAND Jacques
	Ifremer
	Jacques.Legrand@ifremer.fr
	+ 33 (0)298 224095
	+33 (0)298 224650

	MARCHALOT Claude
	Ifremer
	Claude.Marchalot@ifremer.fr
	+33 (0)298 224409
	+33 (0)298 224546

	MARCHAND Philippe
	Ifremer
	Philippe.Marchand@ifremer.fr
	+33 (0)298 224126
	+33 (0)298 224650

	MERCIER Herlé
	Ifremer
	Herle.Mercier@ifremer.fr
	+33 (0)298 224286
	+33 (0)298 224496

	MONTERO Pedro
	Meteo Galicia (S)
	pedro.montero@meteogalicia.es
	+34 .981 957461
	+34 981 957466

	OBATON Dominique
	Mercator Océan
	dobaton@mercator-ocean.fr
	+33 (0)561 393812
	

	PORTEIRO Carmela
	IEO (S)
	carmela.porteiro@vi.ieo.es
	
	

	POULIQUEN Sylvie
	Ifremer
	Sylvie.Pouliquen@ifremer.fr
	+33 (0)298 224492
	+33 (0)298 224533

	QUERE Joël
	Météo-France
	Joel.Quere@shom.fr
	+33 (0)298 221848
	+33 (0)298 221849

	RIOS Aida F.
	IIM – CSIC (S)
	aida@iim.csic.es
	+34 986 231930
	+34 986 292762

	ROY Claude
	IRD
	Claude.roy@ird.fr
	+33298224501
	

	RUIZ-VILLAREAL Manuel
	IEO (S)
	manuel.ruiz@co.ieo.es
	+34 981 205362
	+34 981 229077

	SANTOS Antonio Miguel
	Ipimar (P)
	amsantos@ipimar.pt
	+351 21 3027193
	+351 21 3015948

	TREGUIER Anne-Marie
	Ifremer
	Anne.Marie.Treguier@ifremer.fr
	+33 (0)298 224296
	+33 (0)298 224496

	URIARTE Adolfo
	Fundacion AZTI (S)
	aduriarte@pas.azti.es
	+34 943 004800
	+34 943 004801

	VALDES Luis
	IEO (S)
	Luis.Valdes@GI.IEO.es
	+34 985 308672
	+34 985 326 277

	WHITE Jonathan
	IMR (Ireland)
	Jonathan.White@marine.ie
	+(0)91 730486
	+(0)91 730470


Annex -3  PHYSICAL CHARACTERISTICS OF THE BIGOOS REGION

José M. Cabanas; Alicia Lavín

Instituto Español de Oceanografía

1. Definition of the region

BIGOOS region comprises almost the whole of the Bay of Biscay, the European sector of the Gulf of Cadiz and the western Iberian margin (Figure.1). The western limit is defined by 10° W and the eastern limit by the continent. The northern limit roughly corresponds to the boundary between the Armorican shelf and the Celtic Sea and the southern with Gibraltar.
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Fig. 1. - BBI Region

2. Bottom topography

The continental margin is divided into sub regions by the occurrence of seamounts, banks and submarine canyons. Some of these canyons are particularly prominent, such as the Cap Breton Canyon, where the 1000 m isobaths is to be found only 3 km from the coast.

The continental shelf in the northern Bay of Biscay has more than 140 km wide and gentle slopes (Vanney and Mougenot, 1981), along the Cantabrian coast the shelf may be as narrow as 12 km; off western Iberia the wide section is between the river Miño and the Nazaré Canyon, and in the Gulf of Cadiz is of the order of 50 km wide, particularly to the east.

3. Meteorology

Atmospheric circulation in the middle latitudes of the North Atlantic and over western Europe is governed by the existence of two main centres of activity: an anticyclonic zone near the Azores (the Azores High), and a low pressure area near Iceland (the Iceland Low).  Between these two areas, the prevailing winds are south-westerly (downwelling favourable) in autumn and winter while they are north-westerly (upwelling favourable) in spring and summer. The average patterns of individual years reveal a great inter-annual variability, enhanced in spring (March-April). 

The annual mean wind stress near the European ocean margin of about 43ºN is directed to the east, while south of that latitude the wind stress turns to more southward direction (Isemer and Hasse, 1987).

4. River Runoff

Rivers represent the principal sources of freshwater that drain into the Atlantic along the French and Iberian coast from North to the South. The Loire, Gironde, Miño and Douro are the main rivers with an annual mean outflow about 900 m3 s-1. They contribute for 80% to the freshwater discharges onto the shelf. Each of them has peak runoff in winter or spring exceeding 3000 m3 s-1 and a minimum in summer of about 200 m3 s-1. Rivers in the Cantabrian shelf are small due to proximity of the mountains to the sea.

Pérez et al. (2000), from data collected at 43ºN 10ºW, showed a significant year to year variability in the T/S characteristic of the upper 800m of water column. This variability correlates well with the wind stress at 43ºN 11ºW, with the cumulative river discharge and with the North Atlantic Oscillation (NAO).

5. Water Masses and related circulation

Most of the water masses of the Bay of Biscay are of North Atlantic origin, including those that have been transformed after mixing with the Mediterranean water that outflows through Gibraltar (Table 1 and Fig. 2). The northern part of the Bay of Biscay is also an area of winter water masses formation due to large vertical convection, with a strong interannual variability (Pollard et al., 1996). 

	
	Depth (m)
	Pot. Temp.
	Salinity  

	Eastern North Atlantic Central Water
	
	
	

	               Subtropical branch 
	< 300
	> 12.5
	>35.75 2

	               Subpolar branch 
	< 400
	10.5 – 12.5
	35.55 – 35.70

	Bay of Biscay 
	< 600
	10.5 – 11.5
	35.55 – 35.60

	Mediterranean Water
	
	
	

	              Upper core  

	700 – 900
	10.5 – 13.5
	35.8 – 36.8

	              Lower core 
	1000 – 1500
	9.5– 12.5
	35.8 – 37.5

	Eastern Atlantic Subarctic Interm. Water   
	500 – 1500
	6.0 – 9.0
	35.1 – 35.3

	Labrador Sea Water  
	1500 – 3000
	3.4 – 4.0
	34.90 – 34.95

	Lower Deep and Antarctic Bottom Water 
	> 3000
	< 3.3
	34.90 – 34.95


Table1.  - Water masses in BIGOOS region. Source: Ambar (1983); van Acken and Becker (1996); Âmbar and Howe (1979a); Emery and Meinke (1986); Maillard (1986); Pollard et al. (1996); Ríos et al. (1992).
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Fig.2. - Potential Temp. /Salinity diagram showing the different water masses

5.1.- Upper waters

From 1000 m to surface the Eastern North Atlantic Central Water (ENACW) (Harvey, 1982) are found; it present two main branches: subpolar branch formed in an area south of the North Atlantic Current (NAC) spreading southwards (Pollard et al., 1996) and a subtropical branch formed in the northern margin of the Azores current, which moves towards the Iberian Coast (Pingree, 1997). They meet near Iberian NW corner where the subpolar branch subsides to spread southwards under the subtropical branch (Fraga et al., 1982; Rios et al., 1992). 

Koutsikopoulos and Le Cann (1996) have summarized the hydrographic features in the Bay of Biscay for each season. Inspired by their schematic representation, a sketch of the area has been produced with the main features of the hydrography and circulation in the area, with emphasis on the shelf and upper ocean layers (Fig. 3). At the surface and particularly over the shelf, wind forcing, heating, rainfall and river runoff modify the water characteristics and impose high variability (spatial, seasonal and inter-annual).

In winter, (Fig. 3A) the continental shelf off the main rivers - Loire, Gironde, Adour, Miño and Douro- is marked by cold, low salinity waters. Thermal inversions are often observed over the shelf in the vicinity of the estuaries sustained by the haline stratification. This is also the season when the warm, high salinity, poleward slope current presents its clearest surface signal and its northernmost extent. The contribution of river runoff will be diluted in the whole water column, lowering salinity and temperature over the inner shelf and helping to sustain a cross-shore gradient between shelf water and the slope current. 

During the winter months, the flow over the deep basin of the is generally towards the east with a mean velocity between 1.5 and 2 cm s-1 converging into a poleward flow over the continental slope with a mean velocity of 5 cm s-1 (van Aken, 2002). He also reported that the most energetic eddies were also found in winter, confirming that eddies are preferentially generated in the slope region in winter and dissipate later in the year in the bay interior as proposed by Pingree and Le Cann (1990, 1992) and Paillet et al. (1999). 

In spring (Fig 3B) the low salinity waters cover a great part of the continental shelf depending on the river runoff and on the wind regime. The seasonal thermocline appears in April in the outer shelf and reaches the coastal area in May. Below the thermocline, a cold pool (11ºC) appears off the French coast, extending from the southern Brittany area to the latitude of the Gironde estuary, centred over the 100 m depth contour. The pool is observed throughout the year and shows weak temperature variations (less than 1ºC). Although river runoff adds to the thermal stratification, its importance is reduced throughout spring and summer.

Coastal upwelling appears off the Iberian Peninsula in spring and reaches its maximum expression in summer (Fig. 3C), when it also occurs in the southeastern Bay of Biscay over the shelf off the Landes coast. Interactions of tidal currents with bottom topography are responsible for the formation of seasonal thermal fronts in the Bay of Biscay, such as the Ushant front off western Brittany. Several other mixed areas occur along the French coast, generally in the vicinity of islands. Along the Armorican and Celtic slopes, frontal zones are induced by internal waves.  

Off the western Iberian coast coastal upwelling intensify at typical periods of four to ten days as the wind forcing, the circulation pattern is characterized by alongshore shelf currents stronger that the cross-shelf  component. Surface offshore transport is not uniform and is concentrated in filaments.
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Figure 3 Seasonal variation in the main hydrographic features.

Source: Koutsikopoulos and Le Cann (1996).

5.2.- Intermediate waters

At a depth of about 1800 m, a core of  Labrador Sea Water (LSW) is characterised by a salinity minimum and oxygen maximum, more visible in the northern and western part of the Bay. 

 Above the LSW layer, at 1000 m, a core of Mediterranean Overflow Water (MOW) is observed flowing northward and enters into the Bay of Biscay as two branches around the Galician Bank and a cyclonic recirculation in the Bay. In the NW corner of the Iberian Peninsula the maximum of the MOW is found offshore, but from Cape Ortegal the vein is trapped again near the upper slope flowing easterly along the northern Iberian coast, (Fig. 4).

Paillet et al. (2002) report observations of a meddy (lenses of warm, salty Mediterranean Water that rotate anticyclonically) in the western Bay of Biscay (near 45ºN 11º 30´ W). Their results suggest that it was generated in the Cape Finisterre-Cape Ortegal area.
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Fig. 4 MOW Spread in North Atlantic (Iorga and Lozier, 1999)

5.3.- Depth waters.

Below 3000 m the influence of Antarctic Bottom water (AABW) is a well known feature flowing cyclonically northeastward around the Charcot and Biscay seamounts (Arhan et al., 1994). Between approximately 2000 and 3000 m depth it is found a core of Northeast Atlantic Deep Water (NEADW), which originates in the overflow from the Nordic Seas into the Iceland Basin. (van Acken, 2000). 

There are a cyclonic recirculation cell over the abyssal Biscay plain, with a characteristic poleward velocity near the continental margin of 1.2 (±1.0) cm s-1 (Dickson et al., 1985; Paillet and Mercier, 1997). 

6. Hydrographic trends in the area

Cabanas et al. (2003) showed that a notable shift in the winds has occurred during the last two decades, resulting in a reduction in the spring-summer upwelling off the northwest of the Iberian Peninsula. Koutsikopoulos et al. (1998) determined a mean increase of 1.4ºC in the surface waters of the southeast Bay of Biscay for the period 1972-1993 (0.6ºC per decade), which was slightly higher in winter than in summer. Over the last century, Planque et al. (2003) show an increase in the mean annual SST of 1.03°C. Observations carried out during the 1990s in a section off Santander by González-Pola and Lavín (2003) has suggested that an increase in heat content stored in the water column was greater in the 200-300 m layer. This water mass changes around 0.035ºC y-1 mostly due to the isopycnal deepening (González-Pola et al., 2003). In this layer ENACW responds quickly to climatological forcing (Pérez et al., 2000). González-Pola et al. (2003) also reported increases in temperature of 0.02±0.01ºC y-1 in the MOW from 1994 to 2003 in the southern Bay of Biscay, a change that occurs along the isopycnal surfaces. Cabanas et al. (2003) reported a long-term trend in sea level, varying from 2.02 mm yr–1 in Santander to 1.45 mm yr–1 in A Coruña, but estimates over recent decades are greater than for the whole period (1945-1999).

7. Circulation 

Fig. 5 shows the most significative near surface circulation in the BBI region. Their seasonal and interannual variations have influence in the regional climate and living resources, and thus are preferential study and monitoring matter.

In Biscay, there are a weak (1-2 cm s-1) and variable anticyclonic circulation and the presence of cyclonic and anticyclonic eddies shed by the slope current (Saunders, 1982; Maillard, 1986; Koutsikopoulos and Le Cann, 1996; Pingree and Le Cann, 1992). In west Iberia there are alongshore flow, mainly towards north over the shelf (surface and slope) ant towards the south (Portugal current)   off  the continental shelf.(Perez et al., 2001; Huthnance et al., 2002; Martins et al., 2002).  
The circulation of MOW is towards north with meanders and meddies as the main significant characteristics and deeper waters have northeastward drift with less variation and thus less impact on the yearly upper layers oceanic climate.     
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Figure 5 Schematic illustration of surface circulation in the Bay of Biscay 

Source: Koustinopoulos and le Cann (1996)

8. Conclusions

The hydrodynamics of the region are dominated by the following features:

· A weak anticyclonic circulation in the oceanic part of the Bay of Biscay where found mesoscale features as anticyclonic eddies, that contains a core of slope water (Pingree and Le Cann, 1989, 1990) formed Where topography changes abruptly as in Cape Ortegal, Cape Ferret canyon and Goban Spur
· A poleward-flowing slope current. This is due to the geostrophic adjustment of the cross-shore density gradient that occurs when the large-scale eastward flow meets the continental boundary;

· A coastal upwelling. This is particularly evident along the western Iberian coast, although it also occurs off northern Iberia and to a limited extent off south-west France. It results from the persistence of alongshore  equatorward winds during spring and summer, with a southward jet over the shelf, offshore transport in the upper water layers (especially in association with filaments) and compensatory onshore transport at subsurface levels;

· A northward flow of MW. This is particularly relevant to the (bottom-trapped) shallow and upper cores, and to the generation and displacement of eddies carrying MW out of BIGOOS region;

· A shelf circulation. This is governed by the combined effects of tides (which are particularly important over the Armorican shelf and the southern Celtic Sea), buoyancy (coastal currents induced by run-off from the main rivers) and wind.

· A river plumes fluctuations and lower salinity lenses that sustain the Cold pool called the “Bourrelet froid” (Vincent and Kurc, 1969) is isolated on the middle part of the French shelf.      

· A cross-shelf transport along the axes of submarine canyons. This is due to amplified tides and non-linear wave-current interactions, and is particularly important in relation to the canyons dissecting the shelf between Cap Breton and Nazaré.
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Annex 4 - BIS-TT project: a strawman proposal from regional to coastal physical ocean modelling and assimilation 

1. Context

EuroGOOS is an association of agencies promoting the development of European regional and local operational oceanography in the European sea areas and adjacent oceans.  Several Task Teams (TT) have been identified to cover the whole regional seas in Europe. On the Atlantic side, two of them have already generated sustained systems: BOOS, for the Baltic Sea and NOOS, for the North-West shelf of Europe. Another sustained system exists on the Mediterranean side: MedGOOS and a last one takes care of the Black Sea: Black Sea GOOS.

As can be seen, the main parts of coastal Europe are covered by operational oceanographic projects except the South-West shelf of Europe although it has been identified as a task team: the Biscay-Iberian Shelf TT. 

A first meeting held in Vigo (Spain) last February allows defining several subjects within this BIS-TT: hydrodynamics modelling, applications including fisheries, algae bloom (HAB) and accident/pollution, observation and data management. 

The hydrodynamics modelling interests different scales from regional to coastal and then different zones. To coordinate the different studies will help to have a coherent and strong structure able to give a better answer to the applications as well as to better identify need of data to force, assimilate and validate the models. 

This strawman proposal, therefore, focuses on hydrodynamics modelling and assimilation including a part of monitoring.

2. Numerical modelling core component

Despite the fact there is no common action yet, several institutes are developing an active work in modelling, assimilation and measurements in the area of the Biscay and Iberian shelf and in larger scale.

In France, Mercator-Océan is developing an operational ocean circulation numerical system in the region. This system covers the North Atlantic and the Mediterranean Sea with a horizontal resolution of ~5 km . It is an operational system run every week to forecast the circulation of the complete area for the 14 following days. A generic off-line coupling system is also developed to provide initial and boundary conditions to any coastal model included in the area of the regional system. This off-line coupling tool interpolates all state variables on the high resolution model grid.

In Spain, a large consortium of institutions, including Puertos del Estado, Instituto Nacional de Meteorología (INM) and also Mercator-Océan, is involved in the development of the Spanish ESEOO project (Establecimiento Español de un Sistema de Oceanografía Operacional). The main objective of ESEOO is to improve the national capability of monitoring and forecasting the marine physical environment. It is planned to develop an operational application covering both Atlantic (from 15°W) and Mediterranean sides (up to Corsica)  with ~5 km resolution.This application will be nested to a global model, such as Mercator, and will run operationally at the Instituto Nacional de Meteorología (INM) facilities. 

Several coastal models are also run covering smaller domain with a higher resolution. This document will be completed by description of coastal models.

At the same time, different institutions are doing an effort to measure the ocean and keep complete networks or individual instruments at sea. It is important to be aware of the existence of this vital information and to create the means that allow sharing it.

3. Objectives

The main objective of this strawman proposal is to outline a collaboration plan in the frame of BIS-TT in order to promote the monitoring and knowledge of the region extending from Ireland to Morocco, including France, Spain and Portugal. Portugal and Morocco are not members of EuroGOOS but could be associated to the project as added partners. 

The final objective of this collaboration is to facilitate the creation of operational products useful for the society.

We propose to work in two different lines: 1) models and 2) data

1.  to provide numerical solutions in the whole area (horizontal resolution of 1/12°, ~ 5km) coordinating and developing the ongoing existing activities. These systems will provide initial conditions and boundary conditions at open boundaries of several coastal operational models (horizontal resolution 1-2 km) of: 

· the Irish coasts (Ireland)

· the Gulf of Biscay (France)

· the Cantabrian coast (Spain)

· the Portuguese coast (Portugal)

Any system based on a numerical model must be validated in detail. For this work we suggest to run common periods of the regional applications in order to evaluate the system results. Two main periods can be considered: the year after Prestige event, where the number of measurements is exceptionally high and, in the future, the period covering the planned ESEOO field campaigns. Other periods interesting other partners can be added.

2. to  create an inventory and provide access to data measured and/or collected by different partners and concerning the area of study and the periods of simulation of the regional system. The interesting data are of 3 types :

· in situ data: salinity, temperature, velocities and sea surface elevation. These data would be used to validate the models and could possibly be used to assimilate the models.

· satellite data : sea surface anomaly (SLA) that would be used for assimilation.

· river outflow data : monthly and daily flowrates that would be used to force the regional and coastal models 

3. Means

Mercator-Océan:

· will run an operational system (including a physical model and an assimilation scheme) with a specific attention of the regional area extended  from Ireland to Morocco 

· will provide initial and boundary conditions to coastal models interpolated on the coastal model grid

Puertos del Estado:

· will run an operational model in the regional scale in the frame of ESEOO

· will provide data measurements of the Spanish and Portuguese coasts

· will provide outflows of the Spanish rivers

Ifremer:

· will run the coastal model of the Gulf of Biscay

· will provide measurements of the French coast

· will provide outflows of the French rivers

IEO:

· will run the model of the Cantabrian coast

· will provide measurements of the Spanish and Portuguese coasts

Meteogalicia/Xunta de Galicia

· Will run local model on the Galician coast (North West Spain).

· Will provide river outflows and measurements at the Calician Coast.

IST:

· will run the coastal model of the Portuguese coast

· will provide measurements of the Portuguese coast

· will provide outflows of the Portuguese rivers

University of Azores:
· will provide measurements around the Azores coast

· will provide outflows of the Azores rivers

· will run (possibly) the coastal model of the Azores

IMR:

· will run the coastal model of the Irish coasts

· will provide measurements of the Irish coasts

· will provide outflows of the Irish rivers

CRTS:

· would provide (possibly) SLA satellite data 

4. EuroGOOS members partners of the project

· Mercator-Océan, France. Pierre Bahurel, Dominique Obaton

· Puertos del Estado, Spain. Enrique Alvarez Fanjul

· Ifremer, France. Yann-Hervé de Roeck 

· Instituto Español de Oceanografia (IEO), Spain. Gregorio Parilla, Manuel Ruiz Villareal

· Marine Institute, Ireland. Jonathan White

5. Added partners –non EuroGOOS members-

· Instituto Superior Técnico (IST), Portugal. Paulo Chambel

· (if possible) University of Azores, Portugal. Mario Alves

· (if possible) Centre Royal de Télédétection Spatiale (CRTS), Morocco. Driss Elhadani, Amal Layachi.

N.B.:  ‘if possible’ for Azores and Morocco because we don’t have any contact regarding BIS-TT with people of these institutes.

6. Indirect partners

Through MERCATOR-OCEAN:

· Service Hydrographique et Océanographique de la Marine (SHOM)

· Météo-France

· Institut de Recherche et de Développement (IRD)

· Centre National de la Recherche Scientifique (CNRS)

· Centre National d’Etudes Spatiales (CNES)

· Institut Français de Recherche et d’Exploitation de la MER (IFREMER)

Trough ESEOO project:

· Instituto Nacional de Meteorología (INM)

· IMEDEA

· Meteogalicia/USC

· POL

7. Future meetings

· Biscay-Iberian Task Team meeting. 13-14 December, Brest, France

· 4th EuroGOOS conference 6-9 June 2005, Brest, France (deadline to submit paper : 15 December 2004) 

Annex5
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  Biscay Operational 

 Oceanographic System – BIS-GOOS
3.1 Introduction

BIS-GOOS constitutes a close co-operation between national governmental marine laboratories and agencies in the countries surrounding the Bay of Biscay responsible for collection of observations, model operations and production of  forecasts, services and information for the industry, the public and other end users.

The BIS-GOOS is planned to co-ordinate, strengthen and harmonise the national and international efforts to asses and predict the marine environment and thus to effectively improve operational oceanography, defined as the activity of systematic and long-term routine monitoring of the seas, their interpretation, and the rapid dissemination of products (typically forecast, but also assessment to politicians, and mobilization of resources to face unexpected events such as the recent Prestige’s oil spill). 

BIS-GOOS is based in a family of programmes, projects and modules already existing, financed and operated by different institutions and marine laboratories in the Bay of Biscay. The existing ocean observing systems in the Bay of Biscay have been developed and maintained to meet their own purpose, including:

· Managing of fish stocks for sustainable exploitation

· Preserving healthy marine ecosystems

· Ensuring public health or

· Safe and efficient navigation

These purposes, which serve the broad public good, require long term observations and commitments as well as international co-operation which may be executed only through involvement from governments and governmental institutions.

The key issue for the establishment of an operational oceanographic observing system in the Bay of Biscay is integration and further development of the existing observational systems and data sets. The objective is to maximise their utility for the specific purpose for which they have been originally designed and, by combinations of data sets with further stages of modelling and forecasting, to make them available for other relevant purposes and user groups. The combination of data types into a single system will permit higher resolution in models, more rapid delivery of products, and longer forecast horizons.

The existing observation systems should adapt and integrate new technologies to make observations more complete, more effective and more affordable, and the data infrastructure and management system should be complementary to existing systems and attuned to multiple sources of data and their multiple uses. Ocean observations in the Bay of Biscay require more effective co-ordination among institutions and countries. 

The establishment of an oceanographic operational observing system in the Bay of Biscay will be also relevant for the work of intergovernmental councils such as the Intergovernmental Oceanographic Commission (IOC), the International Council for the Exploration of the Sea (ICES), the convention for the protection of the marine environment of the North-East Atlantic (OSPAR), the International Hydrographic Organisation (IHO), the International Maritime Organisation (IMO) and the World Meteorological Organisation’s (WMO).

3.2 Requirements

The collected data should fulfils operational needs as well as temporary and long-term demands like scientific research, national policy on sustainable use of coastal regions and calamity prevention (e.g. Erika and Prestige). Because of the scale of the phenomena it is obvious that these activities and demands cannot be restricted to one part of the continental shelf of the Bay of Biscay, waves, currents, storms, and pollutants move freely across political boundaries. Therefore to meet user requirements it is needed: i) more co-operation between the coastal countries in their ship-based programs and fixed monitoring activities, ii) a better geographical coverage of the sampling programmes and iii) regular products on different levels of data aggregation covering the entire geographical region. 

A complete operational oceanographic service shall be focussed on observations, analysis and model predictions of water level, waves, currents, temperature, salinity,  oxygen, nutrients, algae, chlorophyll, zooplankton and fish populations.

A well functioning operational system will require:

· An up-to-date observation system that can provide data with a quality according to genuine international standards, combined with an international infrastructure for the capture, exchange and processing of oceanographic and hydrographical (river discharge) data that is capable of supporting real-time or near real-time services.

· A data analysis system that can provide description of the actual state of the sea and generate input data to operational models. Additionally the analysis system shall be able to create statistics and homogeneous time-series of  state variables.

· Access to meteorological forcing data and boundary conditions from Atlantic models.

· Operational forecasting models providing forecasts of conditions for the maximum forward look which is achievable by deterministic modelling and statistical forecast of expected conditions for longer periods.

· A presentation and information system specifically targeted to deliver state and forecasts of Bay of Biscay marine environment designed to meet exactly the requirements of the user at the site where the work is carried out.

In addition to integration and further development of the existing observational systems and data sets, a key issue for the establishment of an operational oceanographic system in the Bay of Biscay is to improve the speed of data transmission and create a supra-national network connecting marine data archives.

3.3 Existing activities and observation platforms  
BIS-GOOS is being built on existing monitoring programmes and activities at sea and at the coastline sustained by the countries bordering the Bay of Biscay. Many of these oceanographic observatories are based on long term projects addressed to assess practical needs as fisheries management, sea health or secure transportation. 

Protection of this economical value has resulted in pre-operational or on line monitoring systems of many environmental and biological variables, which value for BIS-GOOS is determined by:

· Real-time/on line availability

· Spatial and temporal resolutions and coverage in sampling

· Operational status of the measuring systems

· Monitoring status of the observations: routine based or project oriented monitoring.
Most physical parameters can be measured accurately with sensors from research and commercial vessels, fixed platforms and floating buoys. Although all these systems lack of sinopticity, remote sensing systems can resolve the spatial variability for some parameters and therefore operational products offered in near realtime.

Biological measurements are still at earlier stages of technical development and real-time data, temporal coverage and spatial resolution of processes are bottlelnecks that limits the generation of operational products. Creation and introduction of new technology regarding biological measurements should be considered as a challenge of BB-GOOS in itself.

Some examples of existing initiatives and observation platforms are:

3.3.1 Water Level

Water level and its variations in the Bay of Biscay and surrounding waters can be traced back many years. The practical importance of water level is recognised for shipping and the building of harbours, for coastal protection and erosion in exposed areas and for its relevance in the global warming context. Therefore within the BB-GOOS countries an intense network of tide gauges exists and several institutes (e.g. IEO and Puertos del Estdo) produce forecasts especially for storm surge warnings and ship guidance. 

In Spain real-time observations combined with short term forecasts are available on the internet(www.puertos.es/index2.jsp?langId=1&catId=1014806377970&pageId=1037009598954). In the BOOS-system this service will be extended to cover the entire region. 

3.3.2 Waves

Knowledge of wave heights and direction is important for shipping, fishing, building of harbours, and other marine activities. In Spain a net of moorings supported by Puertos del Estado covers the most significative shiping routes around Galicia and the Canabrian sea. Satellite and radar observations will play a future role in monitoring the waves in the entire region.

Wave forecast from models is available at: 

 http://www.puertos.es/index2.jsp?langId=1&catId=1014806377970&pageId=1037009598954 

Within BB-GOOS wave information will be exchanged between responsible agencies to support forecasts and warnings.

3.3.3 Temperature and salinity

Observations of temperature and salinity are carried out in real time at a number of fixed moorings in the area. Additionally data are collected regularly from ships in connection with monitoring programmes and by ships of opportunity. Sea surface temperature data are also derived from satellite images. There is however a need to supplement the present observation scheme with real time observations of sea surface temperature from both coastal and open sea and of the vertical distribution of temperature and salinity in the open waters. The experience of ARGOS programme and the floating’s buoys will provide very valuable data on near-real time at a good temporal resolution.

Several institutions have initiated 3D-model work that can produce forecasts on the temperature and salinity distribution. 

3.3.4 Currents

Currents are measured in real-time at a few moorings in the Bay of Biscay. There is a need for better geographycal coverage and for observations in the open waters to monitor the transports between locations. Operational models exist at some agencies to produce forecasts of the vertical and horizontal current pattern. These are used operationally mainly for drift forecasting. Three dimensional models are being developed at several institutions.

3.3.5 Hazardous substances

“Hazardous substances” are defined as substances that are not only toxic but also persistent and liable to bio accumulation. The most well recognised hazardous substances are organic chlorinated hydrocarbons, heavy metals and organo-metallic compounds. The presence of hazardous substances in the water, sediments and biota in the Bay of Biscay is monitored by the IEO and IFREMER. Higher frequency of sampling is needed in order to produce relevant information on levels and trends and so implement actions to reduce discharges in the hot points. Incorporation of remote sensing surveillance of ship routes is recommnded in order to identify the cleaning of tanks in open waters. 

3.3.6 Plankton and harmful algal blooms

In both, Spain and France, programmes are carried out to monitor and inform the authorities and the public of potentially harmful algae blooms. These programmes are very well implemented at the locations where mollusc (e.g. mussels and oysters) are cultivated for human consume. Identification of harmful species and data on algal concentrations are provide in near real-time in order to protect human health. The system has provided to be operational many times in the last 20 years. 

Ballast water is considered one of the most serious menaces for marine ecosystems by introducing alien species. The globalisation of markets and the increasing of commercial shipping with origin in temperate seas of other oceans is a real risk for European temperate waters. IMO has recommended a code of practice that reduce the risk of introducing invasive species, nevertheless controls can not be implemented in the route of commercial ships. Plankton analyses of ballast waters are being done as a routine in many European harbours. An operational network to analyse ballast water in the main commercial harbours of the Bay of Biscay is needed and it could be implemented as a practical product of BB-GOOS.

Zooplankton abundance and biomass are a proxy to food availability for fish larvae and for pelagic species. Both parameters are measured as a routine in both oceanographic surveys and monitoring programmes that are carried out at specific locations. Recently, some new gears were developed o measure abundance and biovolume of zooplankton at a fine vertical resolution and at a wide range of size classes. Therefore abundance and biomass (dry weight or biovolume) of zooplankton can be operated at near real time and data used for fish assessment.

Zooplankton species abundance and seasonal dynamics can be traced to monitor changes in the ecosystem due to human impact or to climate variability. Long-term programmes on biological oceanography were established in 1988-1992 at several locations along the Spanish margin of the Bay of Biscay, and zooplankton species counted every month. Historical data have been used to monitor potential changes in the ecosystem after the Prestige oil spill.

3.3.7 Fisheries

Sardine, anchovy, mackerel and horse mackerel constitutes the main pelagic fisheries in the Bay of Biscay and the state of the stocks are evaluated in spring (during the spawning season of each species). Surveys cover the entire waters over the Spanish shelf as well as the southern French shelf. Sampling combines acoustic methods with plankton tows and fish catches. Results are processed and used operationally for the evaluations within the same year of sampling.  

Demersal species, including hake, megrim, anglefish, etc., are surveyed every year since 1982 along the Spanish continental shelf from Vigo to the French border. Maps on number of recruits as well as adults are produced in near real time and numbers asimilated for models. 

3.4 Modelling capability
There is a wide variety of oceanographic models covering the European continental shelf. The fully operational models are nearly all run at national institutions. They have been developed and implemented using mainly national funds and are focused on national applications. 

Spain has develop several fully operational system for the generation of numerical ocean forecasts. The primary forecasts products are water level for storm surge warning and surface waves. Forecasting of currents and hydrography are also operational for certain subregions of national interest. These models have widely differing spatial and temporal scales, reflecting the different goals for which they were originally developed. These models have been widely used during the Prestige crisis to assess the track of the fuel and establish emergency plans.

France has develop the most powerfull models of circulation existing in Europe. The spatial coverage of the models ranges from the whole northern European shelf (with grid sizes down to 1 km or less to resolve steep concentration gradients), as well as box models with high vertical resolution. In dispersion models, the temporal scale of forcing ranges from actual meteorological (hourly to daily) data to long term average conditions. 

Dispersion models (mostly oil spill) are running semi-operationally (fast response during emergencies) at several Spanish and French forecasting centres. 

The choice of a model for forecasting has to be depended on the desired resolution in time and in detail and on the requested space scale. At the moment, aside from some operational wave models, data assimilation in operational forecast models is very limited. One area of co-operation within BB-GOOS is to promote data assimilation in numerical modelling. 

Improvement of the forecasting systems with model components all over the region increases the need for operational data.

In summary, we consider that at present there already exist most of the components needed for an operational system within the Bay of Biscay region. The main task of BB-GOOS is therefore to co-ordinate activities, develop operational routines, improve the technical components by exploiting new technology and science, and to harmonise products based on user requirements.

	Table 1. Existing operational components

	Platform/Observation
	Spatial and temporal resolution
	Programme/Institution/Country

	Tide gauges: Sea level
	3 tide gauges in Santander, Coruña and Vigo operating since 1940. Real time
	Mareógrafos/ IEO/ Spain

	Tide gauges: Sea level
	6 tide gauges in Galicia and Cantabrian sea. Real time
	Mareógrafos/ Puertos del Estado/ Spain

	Tide gauges: Sea level
	
	France

	Fixed structures: Ocean & meteorological
	ADCP, tide gauges and meteo at 3 locations in the Basque country. Real time
	Ocean-Meteorologicalstations/ AZTI-SIO/ Spain

	Moorings: Currentmeters
	2 moorings (Galicia and Asturias).
	Network of currentmeters/ Puertos del Estado/ Spain

	Automatic buoys: Waves
	4 buoys in Galica and Cantabrian Sea operating since 1995. Real time
	Boyas Rayo/ Puertos del Estado/ Spain

	Automatic buoys: Currents
	6 buoys in Galicia and Cantabrian Sea. Real time
	Coastal buoy network/ Puertos del Estado/ Spain

	Automatic buoys: Meteo data, waves
	
	

	Satellite remote sensing: Temperature
	The whole area is covered every day
	AVHRR-NOAA/ IEO/ Spain

	Satellite remote sensing: Temperature
	The whole area is covered every day
	AVHRR-NOAA/ AZTI-SIO/ Spain

	Satellite remote sensing: Temperature
	The whole area is covered every day
	AVHRR-NOAA/ IFREMER/ Spain

	Satellite remote sensing: Ocean colour 
	The whole area is covered every day
	SeaWIFS/ IFREMER/ France

	Satellite remote sensing: Ocean colour 
	The whole area is covered every day
	SeaWIFS/ AZTI-SIO/ Spain

	Satellite remote sensing: Topography
	The same region is covered every 10 days
	SAR/ ESA/ France

	Satellite remote sensing: Topography
	The same region is covered every 10 days
	Feng Yun/ AZTI-SIO/ Spain

	Floating (drifting) buoys: Temperature & Salinity
	~10 drifting buoys, 14 days 
	CORIOLIS-ARGO/ IFREMER, IEO/ France & Spain

	Fixed stations: Contaminants and hazardous substances
	~30 stations along Spanish coast sampling water, sediments and biota
	Contamination programme/ IEO/ Spain

	Fixed stations and transects: Temperature & Salinity
	Deep waters, 3 transects (Galicia & Cantabrian Sea), quarterly since 2004
	Deep water’s standard sections/ IEO/ Spain

	Fixed stations and transects: Physical & Biological
	Coastal waters,5 transects (Galicia & Cantabrian Sea), monthly since 1988
	Radiales/ IEO/ Spain

	Fixed stations and transects: Plankton and harmful algae
	Coastal stations, (Galicia), weekly in summertime since 1980
	Red de vigilancia/ Xunta de Galicia/ Spain

	Fixed stations and transects: Harmful algae
	Coastal stations (France)
	GEOHAB/ IFREMER/ France

	Regular research vessel cruises: Physical & Biological, including Fish stocks using acoustic methodologies
	Continental shelf of Spanish waters, Spring surveys since 1988
	ICES Pelagic fisheries/ IEO/ Spain

	Regular research vessel cruises: Physical & Biological, including Fish stocks using bottom trawl
	Continental shelf of Spanish waters, Autum surveys since 1982
	ICES Demersal fisheries/ IEO/ Spain

	Regular research vessel cruises: Physical & Biological, including Fish stocks (Anchovy)
	Continental shelf of inner Bay of Biscay from Santander to Nantes, Spring
	Anchovy evaluation/ AZTI-SIO/ Spain

	?
	?
	Fisheries monitoring system/IFREMER/ France

	Ships of oportunity: Temp, Sal & Fluorescence
	Ferry route from Porstmouth to Bilbao. Weekly Since 2002
	Ferrybox project/ IEO/ Spain

	Meteorological Automatic Stations: Air Temperature, Preassure, Wind, Humidity, Precipitation and  Sun Radiation
	 Galicia (NW Spain), each 10 min since 2000. 
	MeteoGalicia, Conselleria de Medio Ambiente

	Model
	Horizontal, vertical and temporal resolution
	Programme/Institution/Country

	Sea level forecasting system
	HIRLAM & HAMSOM, 48 h.
	Sea level forecast/ Puertos del estado/ Spain

	Wave forecasting system
	HIRLAM  & WAM, 48-24 h.
	Wave forecasting system/PE/ Spain

	Wave forecasting system
	ARPS & WaveWachtIII, 72 h
	Wave forecasting system, MeteoGalicia/ Spain

	Circulation: Low Resol Model  (Surface currents and Temp)

	Resolution: 2° ; 2-week forecast 

	MERCATOR/  France

	Circulation: Middle Resol. Model (idem)

	Resolution: 1/3°; 2-week forecast 

	MERCATOR/  France

	Circulation: High Resol Model  (idem)

	Resolution: 1/15°; 2-week forecast 

	MERCATOR/  France

	Meteorological Model (SW Europe and Galicia) 
	ARPS & MM5 (Twice in a day; 84 h forecast)
	MeteoGalicia/ Spain
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