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forecasting and modelling sub-system (Forecasting 

and Modelling Facility) and ➌ a data management 

sub-system (Data Centre Facility). Combined these 

three components form the Systems Operation and 

Support Division (SOS Division). The Engineering 

and Technology Development Division (ETD Division) 

provides the engineering and technical backbone 

to develop and operate the facilities of the SOS 

Division and is also responsible for the application, 

development and testing of new technologies for 

future observing systems and for developing new 

analytical tools for the effective management of new, 

high volumes, of observational data and modelling 

output. The third Division, the Strategic Issues and 

Applications for Society (SIAS Division), develops 

applications and operational tools for science-based 

management of the coastal and marine environment, 

within the general frame of sustainability science, 

thus supporting the development and transfer of 

strategic knowledge to meet the needs of society 

in the context of global change. It is important to 

consider that the sound management of the coastal 

zone is of utmost importance in the Balearic Islands 

and elsewhere to guarantee both the quality of life of 

residents and the competitiveness and sustainability 

of the economic activity in the Balearic Islands. 

This document presents the implementation plan for 

SOCIB for the period 2010-2014 but SOCIB lifetime 

is presently estimated to last at least until 2021. The 

2014 plans represent the presently more reasonable 

and likely well based projections for the period 2015-

2021, which will need to be adjusted annually. The 

document structure follows the Australian Integrat-

ed Marine Observing System (IMOS) Implementation 

Plan, one of the most successful and reliable exam-

ples of multi-facility system presently in operation. 

As a result, the document is organized as follows: 

first, a general overview chapter is presented, de-

scribing the context, mission, vision and objectives, 

the international framework, the ideal and strate-

gic location of the Balearic Islands in the Western 

Mediterranean, the basic initial principles and the 

New monitoring technologies are being progres-

sively implemented in coastal ocean observatories. 

These new observing systems, such as IMOS, OOI, 

IOOS, VENUS, POSEIDON, COSYNA among others, are 

delivering new insight into coastal ocean variability, 

that will trigger new theoretical and technological 

developments, increasing our understanding of open 

ocean, coastal and nearshore processes and con-

tributing to a more science based and sustainable 

management of the oceans and coastal areas.

SOCIB is one of such systems, a Coastal Ocean 

Observing and Forecasting System located in the 

Balearic Islands, a new facility of facilities open 

to international access. SOCIB is a multi-platform 

distributed and integrated system that will pro-

vide streams of oceanographic data and modelling 

services to support operational oceanography in 

a European and international framework, there-

fore also contributing to the needs of marine and 

coastal research in a global change context. In line 

with EuroGOOS, operational oceanography is here 

understood in a wide sense, including both the 

systematic long-term measurements of the seas and 

their interpretation and dissemination, and also the 

sustained supply of multidisciplinary data to cover 

the needs of a wide range of scientific research 

and societal priorities. This will allow a quantitative 

increase in our understanding of key questions on 

oceans and climate change, coastal ocean process-

es, ecosystem variability, sea level rise, etc. and will 

also drive us towards a more science based coastal 

and ocean management. It is important to note that 

in its present format and financial status, SOCIB will 

not be carrying out direct research activities (except 

in specific areas directly related to SOCIB objectives) 

but will be providing support for them. The research 

activities will be carried out by IMEDEA, COB/IEO and 

UIB, among other organisations, in close coordina-

tion to SOCIB. 

SOCIB is composed by three major subsystems: ➊ 

an observing sub-system (Observing Facilities), ➋ a 

Presented to the Board of Trustees - April, 7, 2010

1. Executive Summary 
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2.1 Context 

Oceanographic information, combined with 

integrated predictive models, is increasingly needed 

to manage national coastal and ocean areas, to 

portray the state of the ocean today, next week and 

for the next decade, for example to increase the 

efficiency of shipping, to mitigate storm damage 

and flooding of coastal areas, to sustain fisheries, 

to protect important ecosystems from degradation, 

to develop science-based sustainable management 

of marine and coastal areas, and to improve climate 

forecasting in response to global change1. However 

the ocean changes continuously and therefore must 

be observed continuously in order to deliver accurate 

and effective ocean services. This, combined with 

the understanding that we have a responsibility to 

maintain healthy, resilient and sustainable coasts 

and oceans, and together with the curiosity driven 

advancement of knowledge and technology is the 

foundation for new ocean observing networks.

The establishment of such ocean observing 

networks is being adopted as an important 

component of marine strategy by most countries 

that are advanced in marine science research and 

with economically significant coastal areas. These 

new facilities, for example IMOS in Australia, OOI 

and IOOS in the USA, and VENUS and NEPTUNE 

in Canada, are already delivering new insight into 

coastal and open ocean variability, increasing our 

understanding of ocean, coastal and nearshore 

processes and contributing to a more science-based 

and sustainable management of the coastal area. 

Oceanographic processes operate on variety of 

spatial and time scales and ocean monitoring 

operations need to be consistently maintained over 

the long-term and integrate a variety of data, in 

order to answer key questions regarding climate 

change, coastal ocean processes, ecosystem 

1. In line with concepts outlined in White House Memorandum - 

Press Release, Obama B., June 12, 2009.

into consideration the in kind personnel provided 

by leading research organisations in the Balearic 

Islands, such as UIB, CSIC and IEO with part time 

or full time agreements. Approximately a similar 

number of 25-30 in kind positions are expected to be 

provided by institutions to SOCIB. 

The international financial situation from 2009 and 

2010 has defined a new financial frame and this im-

plementation plan, responds to the presently existing 

funding and shows that under the present scenario, 

SOCIB can be constructed and operated, hoping 

that a better financial situation will allow in the near 

future the establishment of a new Center of Excel-

lence at the Balearic Parc of Innovation Technologies 

(ParcBit), where SOCIB, in close partnership with 

UIB, IEO and CSIC, would play a key role. 

The financial contributions for investments from the 

two institutional partners, the Spanish Ministry of 

Science and the Balearic Islands Government, are 

available and it is expected that they will be fully 

used between 2010 and 2011. The running costs 

have just started formally in 2009 and accordingly 

running expenses will be intensifying significantly 

in 2010 and especially from 2011 onwards, when 

the operations phase will be launched. A carefully 

balanced budget has been established for the period 

2010-2014, establishing therefore a solid frame for 

SOCIB, a solid Spanish contribution to the under-

standing of oceans and coasts.

SOCIB initial participating organizations. Second, we 

describe the structure of SOCIB, represented by Divi-

sions, Services and the Office of the Director. SOCIB 

is composed of three Divisions, which respond to the 

SOCIB drivers, three horizontal Services that provide 

central support to the Divisions in achieving their 

objectives and the Office of the Director, responsible 

for SOCIB strategic direction, budget planning and 

the communication with the consortium’s governing 

bodies. Next, the partners, access policy, product 

and services and the governance structure are 

presented. The detailed implementation and financial 

projections for each subsystem are described in 

section 8, with details for each facility and services 

provided in Annexes (in particular Annex 1, 2 and 

3). Finally, a list of supporting documents directly 

associated with SOCIB is included, among others, the 

original SOCIB proposal (named in Spanish Memoria 

Científico Tecnologíca de la ICTS SOCIB) submitted in 

2006, evaluated by the Spanish Large Scale Infra-

structures Committee (MICINN) and adopted by the 

Conference of Presidents from 2007. 

SOCIB implementation plan is submitted to the Board 

of Trustees and has to be seen as a road map for the 

development of the system, road map that will be 

iterated with inputs from the Executive Commission, 

the Board of Trustees and the Scientific Steering Com-

mittee during 2010 and complemented by specific 

reports for each one of the subsystems developed. 

SOCIB statutes (BOE April 5, 2008) define three major 

phases: design, construction and equipment and op-

eration or exploitation. More specifically, the design 

phase will end by April 2010 when the construction 

and equipment phase will be starting until December 

2011. The major investments (reaching 11.5 million 

Euros) are therefore foreseen in theses two years. 

Some pilot operations are planned during 2010 but 

operational capability will be reached by the end of 

2011. Specialised personnel, mostly engineers and 

technicians, will be hired by SOCIB associated with 

the design, construction and operation phases. More 

specifically, 11 new contracts will be starting during 

2010 (23 persons contracted in total), 4 are planned 

for 2011, reaching, in 2012, a total of 25 persons for-

mally contracted by SOCIB. These figures do not take 

2. Overview 
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excellence, technology transfer and knowledge 

dissemination, whilst remaining capable of adapting 

and responding to society’s needs. 

Objectives 

SOCIB specific objectives are initially identified as:

➊ To support peer reviewed research along three 

internationally established research lines (see Annex 

6 for details) that have particular relevance to the 

oceanography and societal needs of the Balearic 

region, namely understanding:

� The role of the oceans in our climate system, 

climate impact and climate variability effects in the 

Mediterranean Sea.

� The interaction between major Mediterranean 

currents and the shelf environments and their 

influence on the ecosystem variability.

� The nearshore morpho-dynamics and sea level 

variability in response to climate change.

➋  To contribute to the development of operational 

oceanography technologies, specifically:

� To develop new products, sensors, tools and 

systems to enhance the real-time capabilities of the 

observational facilities and numerical modelling.

� To expand SOCIB operational oceanography 

activities through adding new, complementary 

platforms, techniques and processes, in response to 

identified science, technology or society needs.

� To progressively improve the observed 

information, adding new variables, increased range 

of spatial-temporal scales, and developing additional 

products and services in response to stakeholders 

needs.

➌ Support the strategic needs from society in the 

context of global change:

� Through developing operational tools for 

decision support and the transfer of knowledge for 

sustainable management of the coastal ocean.

change, by using the data to create operational tools 

for decision support and the transfer of knowledge 

for sustainable management, science based mitiga-

tion, adaptation strategies and marine policy devel-

opment. ➌ Consolidate operational oceanography 

and associated marine technology development in 

the Balearic Islands and in Spain, contributing to the 

establishment of a well structured centre of excel-

lence within the international framework of ocean 

observing systems. 

SOCIB’s objectives are driven by international 

scientific priorities, state of the art technology and 

also by specific interests from the Spanish and 

Balearic Islands society. The general objectives 

are twofold: ➊ to contribute to addressing and 

responding to international scientific, technological 

and strategic challenges for operational 

oceanography in the coastal ocean and ➋ to 

enhance operational oceanography research and 

technology activities being carried out in the Balearic 

Islands, contributing to the consolidation of a well 

structured centre of excellence. 

Vision

Over the longer term, our vision is to advance on 

the understanding of physical and multidisciplinary 

processes and their non linear interactions, to 

detect and quantify changes in coastal systems, 

to understand the mechanism that regulate them 

and to forecast their evolution and/or adaptation 

under, for example, different IPCC scenarios. More 

specifically, SOCIB will address the preservation and 

restoration of the coastal zone and its biodiversity, 

through the analysis of its vulnerability under global 

change and through considering new approaches, 

such as connectivity studies and Marine Protected 

Areas optimal design, to advance and progressively 

establish a more science based sustainable 

management of the ocean and coastal areas. 

Through this work the ICTS SOCIB, alone and in 

conjunction with research institution partners, 

aspires to become an internationally recognized 

coastal observing and forecasting system, 

a reference facility, contributing to scientific 

priorities. This will allow a quantitative increase in 

our understanding of key questions on oceans and 

climate change, coastal ocean processes, ecosystem 

variability, sea level rise, etc. and will also drive us 

towards a more science based coastal and ocean 

management in the Balearic Region.

2.2 Mission, Vision and Objectives

Mission

The mission of SOCIB is to develop a coastal ocean 

observing and forecasting system, a scientific and 

technological infrastructure which will provide free, 

open, quality controlled and timely streams of data 

to ➊ Support research and technology development 

on key internationally established topics, such as 

the role of the oceans in the climate system at an 

inter-annual scale, the interaction between currents 

and eddies and associated vertical exchanges with 

influences on ecosystems variability, the variability 

in nearshore morpho-dynamics and sea level vari-

ability in response to climate change, ➋ Support the 

strategic needs of society in the context of global 

variability, and to improve the estimates of current 

ocean states and constrain model predictions. 

However as indicated in the GOOS (Global Ocean 

Observing System) Program, the development 

of a totally integrated, multidisciplinary global 

observatory system is a challenge that entails great 

difficulty for at least two reasons: ➊ monitoring 

activities in many coastal areas globally is very 

primitive or non-existent and ➋ the operational 

capacity to detect, evaluate and predict variations 

that affect human health or coastal ecosystems 

and their sustainability is poorly integrated with 

maritime operations, meteorology or climatology. 

Addressing these issues successfully requires an 

increase in the resources for marine research and 

technology development and a new framework of 

interaction between researchers, technologists and 

final users. The development of the new Balearic 

Islands Coastal Observing System (SOCIB in Spanish) 

harnesses the current evolution in approach to the 

interdisciplinary study of the marine environment, 

integrating networks of observing systems with 

the implementation and development of numerical 

models which analyse the combination of physical 

processes, associated biogeochemical fluxes and 

ecosystem variability and in addition where the 

assimilation of the observed variables and the 

delivery services and applications to society is 

key. In this approach SOCIB is unique in developing 

a new generation, well integrated observing and 

forecasting system, which responds to science, 

technology and society needs. 

ICTS SOCIB is a multi-platform distributed and 

integrated system that will provide streams of 

oceanographic data and modelling services to 

support operational oceanography in a European and 

international framework, therefore also contributing 

to the needs of marine and coastal research in 

a global change context. In line with EuroGOOS, 

operational oceanography is here understood in a 

wide sense, including both the systematic long-term 

measurements of the seas and their interpretation 

and dissemination, and also the sustained supply 

of multidisciplinary data to cover the needs of 

a wide range of scientific research and societal 
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international leadership in operational oceanography. 

The vision for SOCIB has developed from over 15 

years of internationally acknowledged research by the 

researchers and technicians based in the Department 

of Marine Technologies, Operational Oceanography and 

Sustainability at IMEDEA (CSIC-UIB) in collaboration with 

other internationally acknowledged Balearic research 

groups at COB-IEO and in different departments and 

services at UIB. Together, the people and resources 

of these groups constitute a critical mass of multi-

disciplinary personnel and facilities, located in the 

Balearic Islands and working at the forefront of 

international oceanographic research (see Box 2 for a 

summary of peer reviewed topics published by Balearic 

researchers in more than 100 international journals).

The oceans and coastal areas of the Balearics 

provide jobs, food, resources, recreation and 

tourism opportunities, and play a critical role in 

transportation, economy, trade and security and so 

management of this resource is of strategic societal 

interest in this region6. The Balearics dependence on 

marine activities (maritime traffic, fishing, tourism) 

places Balearic society at the forefront of confronting 

issues related to sustainability management of the 

coastal zone and this a strategic location for the 

development and implementation of new ICOM based 

tools and applications. In addition the existence of 

the Cabrera National Park, areas of barely disturbed 

marine ecosystems such as Menorca and the small 

islands of the Pitiuses, and areas with sensitive 

6. For example need balance coastal resources with tourism, 

shipping and coastal development, surge prediction and vari-

ability and sustainability of important marine ecosystems

2.4 Strategic Location in the Western 
Mediterranean

The strategic location of SOCIB, based in the Balearic 

Islands, enables the development of an ocean observ-

ing and forecasting system that can deliver the critical 

information required to inform on issues of inter-

national scientific interest. This is due to three key 

points; a critical mass of experience in marine science 

(researchers, technicians and laboratory space), the 

pressure of tourism/economics on natural resources 

alongside the existence of sensitive and pristine eco-

systems, and the location of the islands themselves 

in the centre of the Western Mediterranean, a small 

scale ‘ocean’ of world-wide relevance.

The position of the Balearic Islands, at the Atlantic/

Mediterranean transition (one of the ‘hot spots’ 

of world ocean research) and the semi-enclosed 

nature of this sea offers an ideal reduced scale 

ocean laboratory, where processes such as 

thermohaline circulation, deep convection, shelf/

slope exchanges, mesoscale and submesoscale 

dynamics, and coastal interactions can be studied 

at smaller scales than in other oceanic regions5 

which strongly benefits oceanographic research in 

this area. Physical mechanisms can be more easily 

monitored in this ‘ocean basin’, contributing to the 

advancement of knowledge of physical interactions 

and biogeochemical coupling at nearshore, local, 

sub-basin and global scales. 

Balearic Islands research institutions constitute a 

broad base of knowledge and already demonstrated 

5. Internal Rossby Radius of order 12 km

2.3 SOCIB in the framework of Marine 
Science Infrastructures

SOCIB is part of the Spanish large scale research 

and technology infrastructures (known as ICTS in 

Spanish - Infraestructuras Científicas y Tecnológicas 

Singulares) and represents a new way to fund marine 

R&D activities in Spain and a significant change in 

Spanish marine and coastal observing strategy. It 

is a pilot system, a strategic regional approach with 

a view to establishing a coordinated and sustained 

marine and coastal observing system integrated at a 

national2 and/or European level. 

Marine and coastal research is one of the priority 

axes of environmental and global change research 

at the European level (7th Framework Program) and 

at a national Spanish level embedded within the new 

National Research Plan. In addition, excellence in 

research, technological development and innovation 

constitute the base of the new European maritime 

policy, with the objective of optimizing the social 

and economic benefits of the use and sustainable 

exploitation of the oceans3. Marine and coastal 

research also constitutes one of the three priority 

axes of the new Plan for Research, Technology and 

Innovation of the Balearic Islands4 (2009-2013). 

2. http://www.redictsmarinas.ieo.es/redICTS/principal.html

3. Towards a future Maritime Policy for the Union: An European 

Vision for the Oceans and Seas, communication from the 

Commission to the Council, the European Parliament, The 

European Economic and Social Committee and the Committee 

of the Regions, Brussels, 7 June 2006, COM (2006) 275 final, 

Volume I, pp 54.

4. http://dgtic.caib.es/www/plaCiencia/plaCiencia.ca.htm

� Through the development of science based 

(ICOM) coastal and ocean management, in the 

general frame of sustainability science.

➍  To support and encourage the broad use of 

SOCIB data and services through:

� Open, well designed and easy to use data access 

systems.

� Partnership with external research 

organisations. 

� Transfer of knowledge, through outreach, 

education, training and mobility activities.

➎ To develop and maintain an international 

perspective, in order to increase the international 

visibility of the ICTS, to attract the participation of the 

best researchers from around the world, and over 

the medium term to advance towards participation 

within the European ESFRI framework.

➏ To support SOCIB publications made in 

collaboration with key Balearic research institution, 

such as IMEDEA (CSIC-UIB), COB-IEO and UIB, and 

other national and international, and progressively 

with other key national and international partners 

and collaborators.
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� Deterioration of water quality (eutrophication, HAB’s, marine spills, etc.).

� Beach erosion, reduction of emerged beach surface, beach variability, cur-
rents.

� Beach load capacity.

� Safety in bathing areas, rip currents.

� Ecosystems with high biological value and sensitive habitats, dunes, shelf, 
endangered and vulnerable species, bird nesting areas, endemics, invasive 
species, preservation of the marine ecosystem.

� Civil construction: buildings, urban development, walks, recreational ports.

� Fishing (commercial and recreational) and agriculture.

� Habitat fragmentation and degradation.

� Water salinisation due to over-exploitation of underground waters.

� Effects of climate change, coastline, currents and ecosystem variability.

� Natural hazards: extreme phenomena, tsunamis, surges.

2.5 Guiding Principles and Scope

The SOCIB Implementation Plan describes the design 

and initial phases of implementation of the ICTS SO-

CIB Coastal Ocean Observing System in the Balearic 

Islands. It is anticipated that a thorough testing of 

the ability of the system to satisfy the needs of the 

principal drivers; science, technology and society, 

will take place concurrently and that this will result 

in some revisions after the current 5-year Imple-

mentation Plan. Over the longer term SOCIB will 

continue to test and adapt its system to the changing 

needs through consultation with the community and 

stakeholders. 

Guiding Principles

In line with IMOS, a number of well defined principles 

have been established from the very beginning. 

These principles will guide the development, decision 

making and interaction with SOCIB partners, users 

and other collaborating institutions. They are: 

� Science, technology and society driven objectives.

� Scientific and technological excellence through 

peer review.

� Support for RTD activities in the Balearic Islands.

� Integrated, coordinated multiplatform, 

multidisciplinary and sustained monitoring, 

� Partnership between institutions.

� Free, open and quality controlled data streams, 

with data in adherence to scientific community 

standards.

Operational Scope

The operational oceanography activities of SOCIB 

will be primarily, but not only, centred in the western 

Mediterranean with focus in the Balearic Islands 

and adjacent sub-basins (specifically Algerian and 

Alborán/Gibraltar sub-basins), and covering the 

nearshore, coastal ocean and blue open ocean 

waters and their associated processes. Activities will 

be well coordinated with any new regional, national 

and/or European observatory that will be developing 

in the western Mediterranean. 

SOCIB is designed to support and prioritize a 

sustained approach to ocean monitoring that is 

responsive to science, technology and society. The 

initial focus in the development of SOCIB is on physi-

cal variables and some biogeochemical variables, 

reflecting both the present state of sensor technol-

ogy and the importance of the impact of physical 

processes on driving biogeochemical and ecological 

responses (see Annex 6 SOCIB scientific themes as 

stated in the original SOCIB Proposal8). New biogeo-

chemical sensor technologies are advancing rapidly 

and will be incorporated into the SOCIB observing 

network which will enhance the long term sustained 

monitoring of chemical and biological properties. 

SOCIB is unique among coastal ocean observatory 

systems in that our mission, vision and structure re-

spond to three key priorities, international scientific 

research, state-of-the-art technology and the strate-

gic interests of Spanish and Balearic Islands society. 

In other words SOCIB is science, technology and 

society driven. As with other international ocean 

observing systems this will involve the setting up of 

three key infrastructure components: 

➊ A distributed ocean observing system, with 

appropriate instruments and technologies selected 

for the long term monitoring of ocean and coastal 

oceanographic parameters in the northwest 

Mediterranean, see Fig. 1 and Fig. 2.

➋ A numerical prediction and data assimilation 

system.

➌ A data management and visualization system 

that combined with the two previous, will enable real 

time monitoring of the state of the coastal zone and 

prediction of its spatial and temporal evolution. 

SOCIB will provide new observing and forecasting 

systems, new products and services and a new data 

centre infrastructure for the Balearic Islands research 

community which will dramatically increase the sci-

ence and technology development in the islands.

8. Memoria científica del proyecto ICTS-SOCIB (2006)

habitats and special interest ecosystems, such the NE 

of Mallorca, N and S of Menorca, Menorca channel and 

S. Cabrera, or Natural Parks of Ibiza and Formentera, 

are of great interest for the analysis of natural 

variability in, and human interaction with, pristine and 

threatened systems.

A summary of current and emerging problems, 

detected both by the European Union as well as by 

IMEDEA (CSIC-UIB), UIB, and COB-IEO in the Balearic 

coastal area are detailed below (Box 1, below), these 

require scientific knowledge in multiple disciplines 

and give an idea of the range of issues that need to 

be addressed through scientific observation. 

Box 1: A few examples of problems of the coastal zone of the Balearic Islands7

7. As cited in the Memoria científica del proyecto ICTS-SOCIB (2006) and 

sources from “The EU bids for coastal area, Results from the Demonstration 

Program about ICZM”, European Commission, Luxembourg 2001
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(IMEDEA (CSIC-UIB), COB (IEO) and the Departments 

of Computing and IT, Physics and Engineering, etc 

(UIB)) in the oceanographic operations of SOCIB will 

give rise to mutual benefits, avoiding duplication. 

For the partnering organisations the benefits of par-

ticipation in SOCIB are numerous and vary depend-

ing on the nature of the partnership, local institutions 

will benefit strongly from close partnership with SO-

CIB through researcher access, influence in the deci-

sion making process regarding science outcomes, 

the investment in facilities and above all the fact that 

the new observing systems, new computing power 

and new data centre will provide a significant input 

to the marine science and technology development 

in the Balearic Islands research community. The 

Islands are characterised by more than 1.200 km of 

coastline, open to all directions. In consequence, a 

dedicated coastal ocean research ship is seen as a 

major need that will activate science progress and 

society services in the Islands. More specifically 

a new 24 m LOA advanced technology catamaran 

will become the major multidisciplinary facility 

that, together with the other observing facilities to 

be implemented (HF Radar, coastal buoys, gliders, 

ARGO and drifters, among others), will dramati-

cally increase resources and capabilities to conduct 

scientific research. The specific benefits are further 

detailed under Section 4 – Partners.

2.7 SOCIB Participating Organisations

Formal agreement between the Spanish Government 

(Ministry of Science and Innovation MICINN) and the 

Balearic Islands Regional Government (Ministry of 

Economy, Finance and Innovation) was reached in 

2008 to establish a new Coastal Ocean Observing 

and Forecasting System in the Balearic Islands (SO-

CIB). SOCIB was established as new consortium with 

legal entity funded jointly by MICINN (50%) and the 

Balearic Islands Regional Government (50%)

In 2010, CSIC (National Council for Scientific 

Research) will join formally the Consortium 

(approved in the Board of Trustees from December 

2009, and formal agreement being at present-March 

The activities of SOCIB consortium will need to be 

well coordinated with the existing research institu-

tions in the islands for mutual benefit and to promote 

the efficient use of public funds: this will imply the in 

kind-contribution of personnel, space and equipment 

to support SOCIB and the development of joint op-

erations and programs in a new cooperative and col-

laborative framework that will make Balearic Islands 

marine science and technology more competitive. 

As already indicated, active coordination with other 

national institutions is also anticipated, in par-

ticular CSIC and IEO, but also Puertos del Estado, 

Marina Mercante, etc. In addition at a European level 

coordination with programs and organizations such 

as MOOSE or MERCATOR in France, MOON in the 

Mediterranean at a regional European level, and 

other operational initiatives GMES EU funded such as 

MyOcean is anticipated.

2.6 The Importance and Benefit of 
Partnership

Partnership and participation was envisioned from 

the very earliest development of SOCIB (see original 

SOCIB proposal 2006 9), the original idea for the de-

velopment of a new Coastal Observing System in the 

Islas Baleares developed from the work of existing 

researchers in the Balearic region, within a national 

and international network of research collaborators. 

Thus SOCIB has been an early part of discussions 

with regionally represented research organizations, 

particularly CSIC, IEO and UIB.

This partnership and participation is not only vital to 

the initial development of SOCIB (Design, Construc-

tion and Equipment Phases) but also maximizes the 

operations forthcoming phases and in consequence 

the sound use of public funds. It is also crucial to 

enabling SOCIB to achieve good science and leading 

edge operational oceanography. This partnership 

and participation from key national research organi-

zations (CSIC, UIB and IEO) and the direct participa-

tion of local research institutes and departments 

9. Memoria científica del proyecto ICTS-SOCIB (2006)

Figure 1: Overview of SOCIB observing and forecasting system, 

see Annex 2 for details on each element of the system (adapted 

from IMOS).

Figure 2: Distributed network of permanent and dynamic/re-locat-

able observing facilities in the northwest Mediterranean Sea.
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Box 2: Summary of Marine Science research in the Balearic Islands 

2010- being reviewed by legal departments) and 

funding distribution will be: MICINN (35%), CSIC (15%) 

and Balearic Islands Regional Government (50%). 

The incorporation of UIB and IEO to SOCIB is also 

envisioned once the construction phase has started. 

Total funding of up to 36.316.342 € until 2021, 

consists of 11.536.345 € for investment in scientific 

equipment and facilities and just over 2 million € 

per year to support operations from 2011 through 

to 2021 10. The funding is provided annually and 

investment of this funding in equipment and 

operations is managed by SOCIB in line with legal 

Spanish requirements for public consortiums and 

governance procedures (see Section 7 – Governance 

for details). 

More specifically, the investment approved is as 

follows: 

10. Funding for operations reaches approximately 2 million € in 

2011 and thereafter rises at approx. 2% per annum to counter 

inflation.

2007 2008 2009 2010 2011 2012 2013 2014

MICINN 2.000.000 1.750.000 1.500.000 1.500.000 489.839 499.636 509.629 519.821

CAIB 54.000 1.924.715 1.424.715 1.424.715 1.112.215 1.130.964 1.150.089 1.169.597

CSIC 1.921.855 321.980 328.420 334.988

Total 2.054.000 3.674.715 2.924.715 2.924.715 3.523.909 1.952.580 1.988.138 2.024.407

2015 2016 2017 2018 2019 2020 2021 Total

MICINN 530.218 540.822 551.639 562.671 573.925 585.403 597.111 12.710.719

CAIB 1.189.494 1.209.790 1.230.491 1.251.607 1.273.145 1.295.113 1.317.521 18.158.171

CSIC 341.688 348.522 355.492 362.602 369.854 377.251 384.796 5.447.451

Total 2.924.715 2.924.715 2.137.622 2.176.881 2.216.924 2.257.768 2.299.429 36.316.342

Over the last two decades coastal ocean research and technology develop-

ment in the Balearic Islands has contributed to the study and understanding 

of different oceanographic problems of worldwide interest and is the basis 

for the scientific contributions underlying SOCIB. Peer reviewed research can 

be found in topics related to mesoscale and sub-mesoscale dynamics, fronts, 

eddies and filaments induced vertical motions and biological effects, shelf/

slope exchanges through canyons, interactions between basin and sub-basin 

scale circulation, mesoscale eddies blocking effects, satellite altimetry stud-

ies of interactions with large basin scale flows, inter-annual oceanic variability, 

influence on mesoscale circulation and relation with ocean climate variability 

at decadal scale including biogeochemical effects, internal-near inertial waves 

energy propagation in the coastal ocean, new forecasting systems such as 

genetic algorithms successfully applied to different oceanic areas, coastal 

morpho-dynamics, wave current interactions, beach erosion and sediment 

transport, seiche oscillations in harbours and relation to atmospherically 

generated long trapped edge waves, and also technology implementation and 

development (including gliders, new coastal AUV’s, ROV’s, coastal altimetry 

algorithms, multi-sensor approach experiments and drifting buoys) or new 

Integrated Coastal Zone Management initiatives in the frame of international 

based sustainability science. Theses contributions have been carried out by a 

team of more than 25 researchers, technicians and support staff mostly from 

the Division of Marine Technologies, Operational Oceanography and Sustain-

ability at IMEDEA (CSIC-UIB), in the frame of competitive projects funded by 

EU FP’s, Spanish National R&D Plan and also Balearic Islands R&D&I Plan, and 

published in more than 200 international articles.

In addition, and as indicated in the previous section, 

in-kind contributions from local and national 

research institutes are expected and will be 

confirmed during the initial part of the construction 

phase. More specifically, in kind contributions are 

foreseen from: 

� CSIC at IMEDEA (CSIC-UIB) Esporles and 

Calanova location (space, scientific equipment and 

personnel, in particular in lines related to SOCIB 

mission and objectives and in line with IMEDEA 2010-

2013 Strategic Plan, approved by IMEDEA governing 

boards and well evaluated by the independent review 

panel) an at other directly interested CSIC institutes 

such as ICMAN, ICM, UTM, CEAB, among others. 

� UIB (space-potentially CTI-, equipment and 

personnel, from different departments and services, 

in lines related to SOCIB mission and objectives).

� IEO (equipment and personnel, from different 

groups in lines related to SOCIB mission and 

objectives, and also services —crew in particular—).

The relationships and in-kind contributions are 

and will be managed by SOCIB through partnership 

agreements that are either already in place or that 

will be prepared and signed during the design and 

construction phases; see Section 4 - Partners for 

details.
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3.2.1 Observing Facilities

Six major observing facilities are identified for 

initial implementation: a new advanced technology 

coastal catamaran research vessel (24 m LOA), 

HF Radar for coastal monitoring of strategic areas 

such as the Ibiza channel, gliders and autonomous 

underwater vehicles, coastal moorings, drifting 

systems (Argo profilers and surface drifters), 

and a nearshore beach monitoring system. The 

output from each observing facility will make an 

individual contribution in terms of data (observed 

parameters) and will also, in combination with the 

other facilities, contribute to the development of new 

tools to integrate and optimize the different types 

of monitoring platforms (research vessel, buoys, 

gliders, satellites etc.). 

SOCIB will operate the observing facilities on two dif-

ferent modes: permanent and re-locatable/dynamic. 

Permanent facilities will be initiated during 2010-

2011, undertake sustained monitoring activities 

and are implemented as part of the long term ‘core’ 

SOCIB monitoring activities in the Balearic Sea. 

Permanent facilities will include the research vessel, 

HF radar, coastal moorings, regular glider transects, 

Argo profilers, and beach monitoring systems. The 

data will be open and free to international access 

and their initial operation will allow us to extend 

facility access to offer dynamic/re-locatable facilities 

for external scientific and/or technological users.

From 2012 onwards dynamic/re-locatable facilities 

will be implemented, these will be facilities (such 

as gliders and the R/V coastal catamaran, but 

potentially in the near future also involving coastal 

AUV and other systems), available to local, national 

and international research organizations, following 

an open call and an external scientific peer review 

process (see Section 5 – Access Policy for more 

details), so as to respond to additional scientific 

research questions that fall in line with the mission 

and priorities of SOCIB. This represents a real 

challenge as to our knowledge SOCIB will be one 

of the first systems internationally to offer access 

to dynamic facilities such as for gliders and AUV’s. 

(or OETM), these are all essential elements of 

SOCIB activities. It is important to mention that the 

structure proposed represents a step forward from 

the present management of research in Spain, which 

requires a major revision to guarantee competitive 

management structures that will allow the building 

and consolidation of a state of the art internationally 

competitive observing and forecasting system.

The final component of the SOCIB structure is the Of-

fice of the Director. This Office is responsible for SOCIB 

strategic direction, budget planning and the communi-

cation with the consortium’s governing bodies. 

The responsibilities and main functions of the 

Divisions, Services and Office of the Director are 

outlined briefly below with details provided in Annex2.

3.2 Systems Operation and Support 
Division 

This Division will launch the ocean observing and 

forecasting network, extending from the emerged 

beach out to the outer limit of the continental slope, 

and combining the latest technological advances 

in sensors, systems for continuous parameter 

acquisition, data archiving, pre-processing and 

near real-time data analysis. It will be responsible 

for the operation of the different systems and also 

for developing products and services to support 

science, technology and society needs. 

The SOS Division will be composed of three major 

subsystems: ➊ an observing sub-system, ➋ a 

forecasting sub-system and ➌ a data management 

sub-system. From this perspective, SOCIB will be 

therefore constituted by a sustained, spatially dis-

tributed, heterogeneous, potentially re-locatable and 

dynamically adaptive observing network that will be 

integrated through data management and numerical 

methodologies to exploit the synergies between both 

the observational network, per se, and between the 

observational network and the numerical models, 

with the aim of providing a complete and integrated 

description of the physical and biogeochemical prop-

erties of the marine environment. 

and Support Division and is also responsible for 

the application, development and testing of new 

technologies for future observing systems and for 

developing new analytical tools for the effective 

management of new, high volumes, of observational 

data and modelling output. 

The sound management of the coastal zone is of 

utmost importance to guarantee the quality of life of 

residents and the competitiveness and sustainability 

of the economic activity in the Balearic Islands. The 

third Division, the Strategic Issues and Applications 

for Society (SIAS Division), is therefore designed to 

develop applications and operational tools for sci-

ence-based management of the coastal and marine 

environment, within the general frame of sustain-

ability science, thus supporting the development and 

transfer of strategic knowledge to meet the needs of 

society in the context of global change.

The three ‘horizontal’ SOCIB Services support the 

Divisions, Management & Finance, Computing & 

IT, and Outreach, Education, Training & Mobility 

3.1 Overview

In order to achieve its objectives, SOCIB is composed 

of three Divisions, which respond to the SOCIB mission 

and drivers and correspond to the structure outlined 

in the establishment of ICTS SOCIB (BOE. 83). Three 

horizontal Services will provide central support to the 

Divisions in achieving their objectives (see Fig. 3 below). 

In this section we briefly present the general structure.

In line with similar international initiatives, SOCIB 

will be composed of three major subsystems: ➊ an 

observing sub-system (Observing Facilities), ➋ a 

forecasting and modelling sub-system (Forecasting 

and Modelling Facility) and ➌ a data management sub-

system (Data Centre Facility). Combined these three 

components form the Systems Operation and Support 

Division (SOS Division). 

The second Division, the Engineering and Technology 

Development Division (or ETD Division), provides 

the engineering and technical backbone to develop 

and operate the facilities of the Systems Operation 

Figure 3: SOCIB Structure

3. SOCIB Structure
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of SOCIB data life-cycle for a platform with the 

combination of different existing tools, standards, 

and own developments.

The SOCIB Data Centre will be one of the key 

elements providing major benefits to marine 

researchers in the Balearic Islands. 

3.3 Engineering and Technology 
Development Division

This division has two key responsibilities: first it 

provides engineering and technical support to the 

Observing Facilities, and second it is responsible 

for technology development, for example using new 

technologies to develop additional observational 

facilities particularly targeted at the coastal ocean 

monitoring but also developing new applications 

to enhance the performance of existing operations 

or implementing new systems to ease the transfer 

of knowledge, products and services to the mar-

ket, with particular attention to coordination with 

Balearic marine technological SME’s in the frame of 

the Cluster/Polo Náutico association 11.

ETD Division will constitute a well trained pool of 

specialized engineers and technicians (mostly me-

chanical and electronic) that will be working under 

the ETD Manager, in close coordination with the SOS 

Division Manager, to provide support for the Observ-

ing Facilities and develop new technology. The activi-

ties of the ETD are summarized into these two areas: 

Facility Support and Operations and New Technology 

Development (through specific Programmes). 

The activities of the ETD Division will be carried by in 

coordination with SOCIB partners, specifically CSIC, 

UIB and IEO among others. In addition a significant 

part of the ETD activities will be initially carried out 

at CSIC operated laboratories (2010-2011) at IMEDEA 

(CSIC-UIB) and warehouses, as the initial SOCIB of-

fices at ParcBit are only suitable for office work. This 

is a good example of coordination between public 

11. Association of local companies and research organisations 

focused on the marine environment

management, the initial strategy will focus on devel-

oping end-to-end protocols, standards and systems 

to manage the datasets from each facility, coherently 

integrating the datasets and enabling search, discov-

ery and visualization of relevant datasets.

The data management system for free and open 

access to glider data developed at IMEDEA (CSIC-

UIB) by engineers that are currently developing the 

SOCIB Data centre can be considered an example 

of the type of service that will be progressively 

extended to other SOCIB Observing Facilities. To 

offer new informatics capabilities for real time 

definition of mission planning, including adaptive 

sampling and real time monitoring using a Web tool 

that allows quick visualization and download. We 

have implemented a new tool RAMADDA (Unidata), a 

suite of comprehensive data management, archiving 

and repository services that automatically read 

NetCDF files, discovery, search and download the 

data and complementary data (such as figures, 

instructions, etc), establishing the relation between 

them. The CF NetCDF files can be visualized with 

existing technologies such as OGC Services (Godiva, 

Reading e-Science Centre) or JAVA tools as IDV. IDV 

allows combination of data (gliders or other) with 

models, drifters, etc. and also the direct exploration 

of THREDDS and RAMADDA. This is an example 

2010 will allow the development of specific products 

and services of interest for society (in particular DG 

Emergencies, DG Environment and DG Fisheries, 

Balearic Government and also the Balearic Harbours 

Authority, Puertos del Estado and DG Marine 

Merchant). See Section 6 – Products and Services 

for more details. 

3.2.3 Data Centre Facility

As the provision of marine data and information is 

one of the key outcomes of SOCIB, the role of the 

Data Centre is a core element in the project’s suc-

cess and is one of the systems that started defini-

tion and design in 2009 and that is currently under 

development. The SOCIB Data Centre will host, man-

age and archive the data (raw and processed, model 

and observational) from all the SOCIB facilities, it 

will provide the standards, protocols and systems 

to integrate the data and related information into a 

number of frameworks and the tools to allow appro-

priate end users to access and utilise data. 

As it is essential that data is discoverable and ac-

cessible to both the scientific researcher and wider 

community, in an open and timely way and through a 

single integrated framework for data and information 

Specific requests and expressions of interest have 

been already received from researchers from CSIC, 

IEO, AZTI and other universities. 

Combined the static and dynamic Observing Facili-

ties will constitute a sustained, spatially distributed, 

heterogeneous, fixed and re-locatable observing 

network, capable of dynamically adapting to well-

qualified needs from science, technology and society. 

Summary of initial facilities:

➊  Advanced technology research catamaran.

➋ Fixed coastal buoys.

➌  Coastal HF radar.

➍ Gliders.

➎ Drifters (Argo profilers and surface drifting buoys).

➏ Marine and terrestrial beach monitoring system .

3.2.2 Modelling and Forecasting Facility

This Facility is responsible for the numerical and 

forecasting operations at SOCIB that will be combined 

with the observing facilities through data assimilation 

and validation. The Modelling and Forecasting Facility 

will also include assimilation of satellite data. 

Coastal ocean state of the art numerical models (such 

as ROMS) will be implemented in the Balearic Sea, 

coupled to the MFS/MOON system. The ocean cur-

rents system, forced by WRF atmospheric model, will 

be implemented with resolution of the order of 2-3 

km and by this the system will be able to adequately 

reproduce mesoscale and submesoscale features at 

different temporal and spatial scales. Physical-bio-

logical coupling with a ‘simple’ Fennel type biological 

model will be also considered to address key process 

studies questions associated with the physically trig-

gered ecosystem variability. Finally, wave modelling in 

the Balearic Sea will be also considered, using WAM 

initially and at a later stage SWAN at local scale (in 

coordination with Puertos del Estado). 

The activities from the Modelling and Forecasting 

Facility commenced mid 2009 and the ROMS 

Balearic Sea model is already implemented and 

running. New computing capabilities available during 
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marine workers and the public at a regional, national 

and international level. A specific agreement with the 

Computer Animation and New Technologies Group 

from UIB (http://www.ladat.es) is being prepared to 

guarantee high level 3D animations in the near future. 

Training and Mobility will ensure adequate training 

and exchanges of SOCIB personnel with leading 

Ocean Observing Systems, to establish a visiting 

professor programme (that will be linked to 

an existing UIB framework) and feature “Joint 

Appointments” to guarantee fruitful mid to long term 

interactions with leading centres. A SOCIB Advanced 

Studies Program (which will include a UIB Masters 

and Postgraduate Marine Technologies, Coastal and 

Operational Oceanography Programme, managed 

through a specific SOCIB-FUEIB agreement) is also 

foreseen from 2012 onwards with external funding 

to be obtained. 

3.6 Office of the Director

The Office of the Director has overall responsibility 

for SOCIB strategy, communications with the exter-

nal governing bodies, developing strategic partner-

ships with other institutions and the annual budget 

reporting and planning process. In addition the Office 

of the Director manages the SOCIB Focused Re-

search Program, which initially will encompass one 

research programme, Atlantic Bluefin Tuna, devel-

oped with the active participation of both IEO (Mal-

lorca) and IFREMER (France). A second program on 

Connectivity and MPA’s Design in the Mediterranean 

is also under consideration and external funding be-

ing actively sought.

well as in establishing the management infrastruc-

ture. As SOCIB develops the management of the 

tender/purchasing process and human resources 

will increase in importance.

3.5.2 Computing & IT

The Computing & IT Service is responsible for pro-

viding the major computing infrastructure to support 

the Data Centre, Modelling and Forecasting Facilities, 

and general operations. Importantly the Computing 

& IT Service will also ensure that the SOCIB data 

archive, a key asset, is protected and that SOCIB 

complies fully with the requirements of Data Protec-

tion and Data Storage regulations. A specific agree-

ment with UIB C&IT Service has been signed in 2009 

and fibre optics communications at 2 GB have been 

achieved. Further coordination and intensive collabo-

ration is foreseen between SOCIB and UIB C&IT. 

3.5.3 Outreach, Education, Training & 
Mobility (OETM)

The role of this service is to create awareness, vis-

ibility and to enhance the understanding of SOCIB’s 

mission, products and services, and through this 

process contributing to expanding the application and 

use of SOCIB products and services. Outreach and 

Education will be undertaken through the dissemina-

tion of information via multiple channels of com-

munication, including traditional media, conferences, 

workshops and new media channels, such as web, 

facebook and twitter etc. Targeted end users include; 

the scientific community, coastal residents, educa-

tors and students, administrators involved in coastal 

zone management, recreational coastal zone users, 

from the observing platforms and with local Balearic 

concerns and pressure points, which strongly reflect 

global issues, to develop tools for the practical ap-

plication of best practice to help local, national, Euro-

pean coastal and marine environmental managers. 

The output from this division will ultimately provide 

key science-based decision support tools and 

sustainable policy insight for Balearic, Spanish and 

International ICOM managers in the marine and 

coastal environment. This area of activity is again 

a good example of cooperation and development 

between local institutions (Economic and Social 

Council) as work in this area was initiated in 2005 

at IMEDEA (CSIC-UIB) and is continued at SOCIB as 

requested by the Board of Trustees in 2008. 

3.5 Services

Three ‘horizontal’ SOCIB Services have been estab-

lished to support the operation of the three Divisions.

3.5.1 Management & Finance 

Responsible for providing human resources, admin-

istrative, financial accounting and budget support 

services to SOCIB Managers, as well as supporting 

the general functioning of the SOCIB office. The Man-

agement & Finance Service is also responsible for 

ensuring the SOCIB complies with Health and Safety 

at Work legislation, developing the SOCIB Human 

Resources Policy and the Environment and Sustain-

ability Policy. During 2010 focus of this Service will 

be on office systems and management of the SOCIB 

investment in equipment and instrumentation as 

institutions, avoiding duplication of technical space, 

equipment, personnel, etc during the initial develop-

ment of the SOCIB infrastructure. 

The management of personnel and space resources 

will be one of the key tasks for the ETD Manager. 

3.3.1 Facility Support and Operations Unit

The maintenance, calibration, testing, preparation 

and operation of all instruments, planning of routine 

maintenance, support for scientific surveys and op-

eration of equipment at sea, new data analysis tools 

and visualisation elements (e.g. for problematic and/

or volumetric datasets and modelling outputs) are 

the major activities of this unit.

3.3.2 New Technology Pilot Programmes

This encompasses the development to operational 

level of new observing technologies and infrastruc-

tures and will initiate with two programs:

➊ Near Shore Station Programme.

➋ Ships of Opportunity/Fishing Fleet Monitoring 

Programme.

These two areas have strong potential in the Balearic 

Islands and significant interest exists from UIB, CSIC 

and IEO engineers and scientists. The Nearshore Sta-

tion Programme will be in principle established in the 

Ibiza-Formentera Natural Park area while the Fishing 

Fleet monitoring programme will be starting in 2010 

with a pilot project and, depending on evaluation of re-

sults, will continue in 2011 in the Balearic Seas area. 

3.4 Strategic Issues and Applications for 
Society Division 

The objective of this Division is to develop applications 

related to Coastal Operational Oceanography and 

Integrated Coastal and Ocean Management, within the 

general framework of sustainability science. 

The Division combines research at the forefront of 

sustainable coastal zone management, with data 
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� The Data Centre will also represent a new 

resource and a new tool to support the data lifecy-

cle needs of any coastal and marine scientist in the 

Balearics and beyond (potential pilot national opera-

tional oceanography data centre).

� The Engineering and Technology Development 

activities, and the SOCIB investment in leading edge 

equipment, people and technology, will build know 

how and experience in the Balearic Islands that is of 

direct benefit to all researchers and institutions and 

also more generally to oceanographic and sustain-

able science in the region.

� SOCIB investment in specific programmes and 

projects that follow the SOCIB core research lines 

and/or technology and society objectives, e.g. Argo 

international programme. 

� The maximizing and sound use of public funds, 

sharing equipments, resources, laboratory spaces, 

etc. 

� A substantial input of new, quality controlled, 

oceanographic datasets, concentrated on the 

Balearic region and delivered online direct from the 

observing facilities, from 2011 onwards, providing 

vast new research resources and opportunities for 

scientists in the region and beyond. 

� A substantial increase in marine technologies 

monitoring systems and laboratory equipment. 

� A significant increase in engineering and techni-

cal competences through the incorporation on new 

personnel to SOCIB. 

� Raising the international profile of Spain in the 

developing area of Ocean Observing Systems and 

operational oceanography.

� Access to the dynamical facilities, under access 

policy.

� Scientific research is integrated into SOCIB 

structure and operations through partnership. 

� Optimisation of public resources through part-

nership and collaboration rather than duplication.

� SOCIB aims to enhance, consolidate and support 

oceanographic research operations in the region12.

� SOCIB will participate as part of regional, national 

and international networks for global ocean monitoring.

� Data and facilities provided under partnership 

are governed SOCIB Access and Pricing Policy.

4.3 Major Benefits

The benefits from the establishment of a large 

scale infrastructure such as SOCIB will be shortly 

(in a time frame of around 5 years) apparent on the 

scientific, technological and also societal aspects. 

The triggering effect of large scale infrastructures 

is well know, and in the Balearic Islands, the “know 

how” and the critical mass of scientists indeed exists 

to guarantee sound benefits. Some of the major ben-

efits (to scientists, research institutions and society) 

can be summarised as follows:

� The new 24 m LOA Coastal Catamaran R/V will 

enable new multidisciplinary oceanographic science 

and technology developments to be undertaken in 

the Balearic Seas.

� The Observing Facilities, and the data provided 

by the different observing platforms will allow the 

establishment of baseline data of crucial relevance 

in the present context of climate and global change.

� The Modelling Facilities, and the Balearic Sea 

forecasting systems will be of major relevance 

to optimize research projects and society driven 

responses. 

12. The IMEDEA (CSIC-UIB) strategic plan for 2010-2013 gives 

early indications of the value of partnership with the Balearic 

Islands Coastal Observing System

4.1 Overview

SOCIB was conceived in the Balearic Islands 

and thus partnership with local institutions for 

personnel, space (lab, warehouse and computing) 

and instruments has long been a part of SOCIB 

development vision/plan (see Box 3). This 

partnership is not only necessary for the efficient 

use of public funds, avoiding duplication and making 

best use of investment in existing infrastructure, 

but also is the key method by which research and 

science is integrated into the SOCIB structure and 

thus vital to the success of the ICTS on an ongoing 

basis. It is also the way similar types of initiatives 

such as IMOS in Australia or OOI in the USA are being 

built. 

At a national and regional level the vision for 

partnership is driven by the same concerns as 

the local level, without strong partnership with 

scientific research institutions the SOCIB datasets 

will not be fully utilised, the instrumentation will 

not be state-of-the-art and transfer of knowledge 

and advancement in the field of operational 

oceanography will not be effectively achieved. 

Partnership, cooperation and exchange is also 

anticipated at European (ESFRI target) and 

international level in order to gain from external 

ocean observing expertise and to participate fully 

as a part of the regional and global ocean observing 

infrastructure and also as a way to becoming an 

internationally recognized coastal observing and 

forecasting system, a reference facility, contributing 

to scientific excellence, technology transfer and 

knowledge dissemination. 

4.2 Principles

Partnership with organizations, institutes, depart-

ments and companies will be governed by the fol-

lowing principles:

4. Partners
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will be able to use the permanent facilities 

infrastructure for the deployment of specialist 

instrumentation providing proposals have been 

subject to scientific peer review, do not create any 

significant risk to achieving the objectives of SOCIB, 

and meet logistical and operational requirements, 

and any additional costs. 

Dynamic/re-locatable Infrastructure: In addition 

ICTS SOCIB will offer open calls for the use of 

specific dynamic/re-locatable facilities in research 

projects. Such calls will be subject to a scientific 

peer review process to ensure equality in access 

and scientific merit in the use of publicly funded ICTS 

SOCIB resources. Unsolicited proposals can also be 

made for access to this infrastructure providing the 

proposal is consistent with the marine observing 

objectives of the ICTS SOCIB. 

All proposals to use permanent or dynamic/re-

locatable facilities will be reviewed by the a review 

committee that will be composed of 4 members 

from the external Scientific Advisory Committee and 

a final decision made by the SOCIB Director’s Office, 

in all instances researchers will be encouraged to 

consult with the Office of the Director prior to any 

proposal development. 

5.3 Data Access

The archive and dissemination of the observed 

marine data is at core of the SOCIB mission and 

timely, free and unrestricted access to all data, 

associated metadata and products generated under 

the auspices of ICTS SOCIB will be delivered through 

systems and processes for data and information 

management as developed by the Data Centre 

Facility. 

SOCIB Data Access Policy, like that of NEPTUNE in 

Canada and IMOS in Australia places few formal 

restrictions on access to data, this emphasis on 

5.1 General Principles

The SOCIB Access Policy follows similar open access 

policies from IMOS (Australia), Neptune (Canada) and 

the OOI ocean observatory in the US. 

One of the key values of the infrastructure 

investment in the SOCIB Coastal Observing and 

Forecasting System, as an integrated system, lies 

in the coordinated deployment of a wide range of 

monitoring technologies aimed at deriving critical 

data sets which in turn become the base for a wide 

range of research at a variety of scales. The process 

of identifying the SOCIB scientific, technological and 

societal objectives to be addressed by a ‘coastal 

ocean observing and forecasting system’ and the 

development of the SOCIB integrated scientific 

research lines has provided a large part of the 

strategic framework necessary for the initial 

deployment of infrastructure. This development 

involved extensive consultation with local, regional 

and international research institutions and 

government bodies resulting in a ‘community’ 

view of the priorities for the SOCIB observing 

infrastructure (see Annex 6 - ICTS SOCIB Research 

Themes, which have been essential in creating 

an integrated and sustainable marine observing 

system). 

5.2 Observing Facility Access

The SOCIB Implementation Plan provides details 

of the initial deployment of the permanent 

and dynamic/re-locatable Observing Facility 

infrastructure, see Annex 2. 

Permanent Infrastructure: The access regime has 

been designed to support and prioritize a sustained 

long term monitoring approach, generally only 

considering the use of equipment related to the 

identified long term objectives of integrated marine 

observing. However where appropriate, researchers 

is managed within the SOCIB Data Centre and is 

subject to the full data management process from 

quality control, to backup, archive and incorporation 

into visualisation system and forecasting systems. 

Those partners providing datasets to the SOCIB 

Data Centre do so in agreement with the SOCIB 

terms of access and pricing and with recognition to 

the providers given within the metadata structure. 

SOCIB will be part of international networks and 

agreements for data exchange (such as MOON DEA, 

for example) either directly or through one of SOCIB 

partners (such as CSIC, late 2010). 

➌ Partnership for specific research projects, pilot 

projects and joint monitoring programmes of mutual 

interest.

Each partner relationship is managed under a 

separate SOCIB Partner Agreement.

4.4 Agreements

Partnership Agreements may encompass one or 

more of the following elements:

➊ Partnership for resources, in terms of personnel, 

space or scientific equipment. Among the most 

important of such partnerships is the in-kind 

contribution of personnel nationally by CSIC and 

the local in-kind contribution of space (laboratory 

and warehouse) by IMEDEA (CSIC-UIB) and 

personnel by IEO. Additionally this covers scientific 

equipment potentially provided by partners but 

operated by SOCIB (given the raising of a new pool 

of engineers and technicians from ETD Division, 

inexistent at present) and as part of the ‘permanent’ 

monitoring programmes and the provision of SOCIB 

oceanographic instruments and technicians to meet 

well defined scientific objectives.

➋ Partnership for data sharing and provision. This 

encompasses provision of data to SOCIB or provision 

of data by SOCIB to European/Global monitoring 

networks. The data supplied by partners to SOCIB 

� ICTS will complement TMOOS and more generally IMEDEA.

� ICTS will help to consolidate both TMOOS activities and related activities at 

IMEDEA.

� ICTS might undertake routine monitoring that can be found of potential 

interest to IMDEA research activities.

� ICTS will collaborate in establishing Spanish Ocean Monitoring initiative to 

address global change in the Western Mediterranean (e.g. collaboration with 

MOOSE – France).

� ICTS will establish a data management division that will help archiving, ac-

cessing, and download of operational oceanography products and that might 

also be of help to retrieve historical data.

Box 3: From IMEDEA Strategic Plan 2010-2013

5. Access Policy



28 29

Implementation Plan Socib 2010

developed under the auspices of SOCIB will be free 

of encumbrances (i.e. users should be able to use 

and apply the data in whatever way they see fit 

without restriction other than that set out below). 

Except where otherwise negotiated with the Office of 

the Director and agreed by the governing bodies, any 

users (including re-packaging) of SOCIB data, data 

products and services are required to clearly and 

prominently acknowledge the source of the material 

derived from SOCIB, together with (where relevant) 

a reference/link to the related metadata record. Re-

packagers of SOCIB data should include a statement 

that information about data quality and lineage is 

available from the metadata record and a statement 

that data, products and services from SOCIB are 

provided “as is” without any warranty as to fitness 

for a particular purpose.

5.6 Education/Public Access

Access for educators, students (and the public) 

is made real through the work of the Outreach, 

Training, Education and Mobility Service, in 

particular through:

� SOCIB Website.

� Seminars and workshops.

� Public access days on the SOCIB research 

vessel.

� New SOCIB technical classrooms.

� SOCIB new Ocean Trailer (in line with CSIC 

MOVILAB).

UIB), Puertos del Estado), universities and agencies 

may join the existing infrastructure and offer their 

marine data through the same data management 

process. With the eventual aim of providing a blue 

print for marine data management in Spain, hosting 

additional datasets and ensuring interoperability 

with similar services internationally; however, 

additional resources will be needed to achieve these 

longer term objectives.

5.4 Charges

The data streams, data products and services from 

the nationally supported SOCIB infrastructure will be 

accessible to all users through the SOCIB Website. 

Ordinary, automated, electronic access will be 

provided free of charge, with special data requests 

serviced at the cost (if any) of the work associated 

with the specific request. Charges might have to be 

considered for specific requests involving data post 

processing or data preparation. 

5.5 Intellectual Property13 

Intellectual Property Rights (IPR) associated with 

SOCIB raw data lie with the SOCIB consortium. Any 

IPR associated with SOCIB value-added products 

produced under the auspices of SOCIB lie with SOCIB 

consortium. SOCIB will issue a non-exclusive licence 

to any user of the data or value added products. 

For value-added products not produced under 

the auspices of SOCIB, but which use SOCIB data, 

products or services, the IPR of the value-added 

product rests with the agency that produces the 

product, with no restriction other than that set out 

below.

Any IPR existing at the commencement date of 

SOCIB will be recognised and respected and will only 

be used as authorised by the owner of the IPR or 

as permitted under Law. To minimise conflicts over 

IPR arrangements, all data, products and services 

13. Following IMOS Intellectual Property Policy

free and open use of data is also one of the guiding 

principals of the data policy being developed for 

the OOI ocean observatory network in the US. 

However full recognition of the use of data will be 

strongly encouraged, that is to say the use of SOCIB 

datasets requires that ICTS SOCIB and any specific 

research ream involved must be acknowledged by 

the researcher or other third party making use of the 

data. Some monitoring datasets may be the result of 

research experiments designed by SOCIB Partners 

and implemented through SOCIB infrastructure 

e.g. dynamic/re-locatable facilities, these datasets 

are also part of the ICTS SOCIB Data Access Policy 

and SOCIB will strongly encourage the use of co-

authorship in the use of this data by third parties 

in order that the input of the research experiment 

designers/SOCIB Partners is explicitly recognised. 

In addition and in exceptional circumstances SOCIB 

will allow the research experiment designers/

SOCIB Partner to retain exclusive rights to the 

data for a period of 90 days following collection. 

Users downloading data from the Data Centre will 

be explicitly reminded of their ethical obligation to 

contact the research experiment prior to publication, 

where appropriate, and offer co-authorship.

The SOCIB Data Centre Facility aims to be at fore-

front of data provision, in terms of management of 

the data life cycle (from observation to archive) and 

in terms of developing technically innovative ways to 

handle the large quantities of interrelated datasets 

that will be available through the coastal ocean 

observing and forecasting system, with new tools for 

data search and visualization. The Data Centre will 

host, manage and archive the data (raw and pro-

cessed, model and observational) from all the SOCIB 

facilities and provide the standards, protocols and 

systems to integrate the data and related informa-

tion into a number of frameworks and tools to allow 

the end users to access and utilize the data in an 

open and timely way and through a single integrated 

framework for data and information management. 

Additional fast-tracked access to data and products 

may incur a processing cost.

Based on the success of this approach other 

research institutions (e.g. TMOOS-IMEDEA (CSIC-



30 31

Implementation Plan Socib 2010

coastal morphology, coastline and bathymetry, 

sediment transport, fluorescence, oxygen and other 

biogeochemical indicators. These will be available 

through the SOCIB Website using the following 5 

services; data Catalogue, data directory and search, 

web visualisation, 3D visualisation15 and Wiki (sharing 

human knowledge).

➋ Ocean currents and waves forecasting 

subsystem at a regional scale, Balearic Sea waters 

and a local scale, Balearic littoral waters.

➌ Physical/ecosystem modelling subsystem: 

water quality, conservation state of special interest 

habitats, monitoring of exploited ecosystems and 

their living resources (sustainable fisheries, EU 

Directives, etc.).

➍ Waves and beach rip current subsystems (safety 

in bathing areas).

➎ Meteo-tsunamis, long waves and resonant 

seiches in the Balearic Sea, analysis and potential 

forecasting system.

➏ Real-time operational forecasting systems for 

environmental emergency response e.g. Decision 

support tools for spill trajectory forecasting and 

coastal ocean impact oil spills, jelly fish invasion 

trajectory estimations, etc.

➐ Tools for coastal ocean decision makers, man-

agers and policy makers, based on sustainability 

science, developed from SIA Division ICOM and 

Sustainability Science applied research.

➑ Science based coastal zone ICOM policy recom-

mendation.

➒ Beach carrying capacity (physical and social) 

indicators.

➓ Forecasting of vulnerable species spawning 

location and larval survival rates - initially Atlantic 

bluefin tuna (Thunnus thynnus).

 Balearic/Mediterranean beach system response 

to climate change, erosion and variability monitoring. 

15. New methods of visualisation of observed parameters.

available data streams, development of the tools 

and applications will be the responsibility of the SOS 

Division Manager. 

The primary users targeted for the products 

and services are scientists, marine and coastal 

managers (government or private), the public, 

educators and students. 

Below is an overview of the data products, tools, 

applications and services planned and under 

development:

➊ Archived and real time data streams from the 

6 observing facilities, including but not limited 

to the following oceanographic parameters, u, v 

(currents, surface and profile), T (fixed point, profile, 

SST), Hs, Hm, Tp, Dp (Waves), S (fixed point, profile), 

It is also important that the ITCS SOCIB gains input 

on the utility, robustness and value of the datasets 

provided and one mechanism for achieving this is to 

develop applications that use the SOCIB datasets to 

create higher level products, services or applications 

for end users and society. This follows similar 

ideas developed within the RCOOS System (USA) 

where a Forecast Analysis, Synthesis and Product 

Development (FASPD) centres14 are created to both 

use and provide a feedback mechanism on the 

14. RCOOS have initiated a set of functional centres whose 

mission is to utilize the information flow from the informa-

tion management system subsystem to develop higher level 

products

6.1 Overview

The delivery of timely, accessible, appropriate 

and easy to use products and services to the end 

user is an important objective for ICTS SOCIB, see 

Annex 3 for details on the products and services for 

each Facility. Although the SOCIB value chain is not 

simply about delivering products and services (see 

Fig. 4 below), they represent a visible and concrete 

method of delivering value to science, technology 

development and society from the investment in the 

coastal ocean observing and forecasting system and 

form a key part of the value SOCIB objectives. 

Figure 4: SOCIB Value Chain

6. Products and Services
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8.2 Description of Phases

Design Phase (to March 2010): initial organization, 

set-up of the SOCIB Office at ParcBit (August 

2009), planning and development of the major 

facilities and development of agreements with 

key partner institutions. A key element of this 

phase was the setting up of the SOCIB Offices in 

ParcBit, the creation of the Management & Finance 

and Computing & IT general services, and the 

development of the SOCIB Implementation Plan.

Construction and Equipment Phase (to December 

2011): The construction of the main facilities and 

elements of the SOCIB observing and forecasting 

system, including the development and set up of the 

Data Centre and the Engineering and Technology 

Division, the initiation of key facilities and data 

streams, the development of forecasting tools and 

ICOM applications, and the staged release and use 

of SOCIB data products and services by the marine 

community as initial operational capability achieved. 

Also crucial is the establishment of partnership 

agreements. 

Operational Phase (2012 and beyond): By 2012 

many facilities will have reached final operational 

capability. At this phase there is an anticipated step 

up in the activities of the Outreach, Education, Training 

and Mobility Service to maximise use of the data, 

products and services by the identified SOCIB user 

groups. 

8.1 Summary of major milestones and SOCIB phasesthe annual budgets to be put forward to the Board 

of Trustees. It also approves the proposed salary 

structure.

➌  External Scientific Committee - composed of ten 

senior scientists of international standing in marine 

science, proposed by the SOCIB Director and approved 

by the Board of Trustees. The External Scientific 

Committee meets once a year to advise the SOCIB 

Director with regard to SOCIB strategic objectives with 

regard to operational oceanography, marine science 

and technology issues. The Scientific Committee 

(or a sub-section of it) also reviews proposals for 

access to SOCIB facilities, as a result of the open call 

process. Thus ensuring equal opportunity for the 

applicant groups based on scientific standards within 

an international framework. See Box 4 for the current 

committee membership (Dec 2009).

The SOCIB Director is appointed by the Board 

of Trustees and is responsible for the overall 

development and administration of SOCIB and 

the reporting to the Board of Trustees, Executive 

Commission and External Scientific Committee. 

7.1 Governance Structure

SOCIB is formally a consortium with its own legal 

entity created through a joint agreement between 

the Government of the Balearic Islands (CAIB) and 

the Spanish Ministry of Science and Innovation 

(MICINN). The governance of this consortium is 

managed through the following mechanisms:

➊ Board of Trustees – formed equally by members 

from CAIB and MICINN (including CSIC from 2010 

onwards), it establishes the rules, direction and 

general function of the SOCIB consortium; it also 

approves the management structure. The Board 

of Trustees meets twice a year in order to approve 

the annual accounts16 and the SOCIB Budget and 

Activities Plan for the forthcoming year, and to 

approve any changes to the SOCIB constitution. 

➋ Executive Commission – second to the Board 

of trustees and again formed equally by members 

from CAIB and MICINN, it meets once per quarter to 

discuss and approve the Activities Plan and approve 

16. Memoria Annual de Actividades del ICTS SOCIB-SOCIB

➊ Enrique Álvarez Fanjul. Puertos del Estado. enrique@puertos.es

➋ Alicia Lavín, Centro Oceanográfico de Santander, IEO. alicia.lavin@st.ieo.es

➌ Sylvie Pouliquen, IFREMER. sylvie.pouliquen@ifremer.fr

➍ Nadia Pinardi, INVG. n.pinardi@sincem.unibo.it

➎ Pierre Testor. LOCEAN, Pierre.Testor@lodyc.jussieu.fr

➏ Jaume Piera UTM, CSIC. jaume.piera@cmima.csic.es

➐ Dong-Ping Wang, SUNY, Stony Brook. dong-ping.wang@sunysb.edu

➑ Vangelis Papathaniassou, HCMR. vpapath@ath.hcmr.gr

➒ Francisco Werner, Rutgers Univ., IMSc. cisco@marine.rutgers.edu

➓ Miguel Angel Losada, Univ. Granada. mlosada@ugr.es

Box 4: The SOCIB Scientific Advisory Committee members (as proposed at SOCIB Board of Trustees, in December 2009)

SOCIB Board of Trustees first meeting 18/12/2007

SOCIB Statutes published, BOE No. 83 05/04/2008

SOCIB Director appointed 02/12/2008

SOCIB Management and Finance Manager appointed 06/07/2009

New SOCIB Office opened in ParcBit 01/08/2009

First draft of SOCIB Implementation Plan presented to the 
Executive Commission

06/12/2009

SOCIB Implementation Plan (final) presented to the Executive 
Commission and Board of Trustees

07-08/04/2010

Design phase 11/2008 – 03/2010

Construction and equipment phase 12/2009 – 12/2011

Operational (exploitation) phase 6/2012 – onwards

Table 1: Summary of major milestones and Phases (Phases are as outlined in BOE No. 83)

7. Governance 8. Implementation Plan and Financial Projections
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as SOCIB enters the Operational Phase. It can be 

noted that the costs of operation exceed funding for 

operations by approximately 420,000 € per annum in 

the Operational phase (see discussion below).

Income and Cash flow: The income is primarily from 

interest on payments and externally funded (public/

commercial) research vessel operations. The cash 

flow remains positive until end 2014 (see discussion 

below). 

8.4 Financial Projections

The projected budgets have been developed under 

the assumption, already mentioned before in this 

implementation plan and in the original SOCIB 

proposal in 2006, that agreements with partner 

institutions regarding in-kind contributions of 

personnel, space and equipment are secured 17. A 

summary of the actual (2009) and 5-year financial 

projections (2010 – 2014) are provided below (Table 

3) with details by area given in Annex 1. 

Investment: Most investment occurs in 2010 – 2011, 

during the Construction and Equipment Phase. 

The final total invested is 11,081,805 €, which 

is approximately 500,000 € less than the funds 

provided for investment (see discussion below).

Operations and Personnel Costs: These are low 

for 2009, during the Design Phase, and, as with 

investments, grow in 2010 and 2011 as the SOCIB 

infrastructure is developed during the Construction 

and Equipment Phase, primarily through the 

addition of engineering and technical personnel. The 

operations and personnel costs stabilise in 2012 

17. As presented also to the Executive Commission 06/12/2009 

of the initial draft of SOCIB Implementation Plan. 

8.3 Implementation Schedule

The implementation schedules for the major SOCIB 

elements are summarised below (Table 2) and 

detailed by facility and element in Annex 3.

Table 2: Implementation Schedule Summary for the major SOCIB elements, detailed schedules are available in Annex 3.

2009 2010 2011 2012 2013 2014

Investment per annum 259.918 4.695.513 5.491.244 292.565 287.565 55.000

Total Investment (accum.) 259.918 4.955.431 10.446.675 10.739.240 11.026.805 11.081.805

Operations per annum 143.103 500.679 884.456 1.246.129 1.263.609 1.267.359

Personnel per annum 263.045 718.011 991.332 1.185.354 1.154.764 1.154.764

Total Costs per annum 406.148 1.218.690 1.875.788 2.431.483 2.418.373 2.422.123

Total Costs (accum.) 406.148 1.624.838 3.500.626 5.932.109 8.350.482 10.772.604

Total Costs and Investments 666.066 6.580.269 13.947.301 16.671.349 19.377.286 21.854.409

Income per annum 143.418 207.630 60.000 209.030 300.322 300.322

Total Income (accum.) 174.079 381.709 441.709 650.739 951.061 1.251.384

Cash Flow (inc. 2007 and 2008) 8.149.216 5.367.358 1.546.721 887.025 324.445 -21.719

Table 2: Summary of financial projections

The budgets have been prepared to be both 

realistic (from the bottom up) and to maximize the 

impact of the considerable public funding invested 

in this area. The operational budget is carefully 

balanced, however the budgets presented indicate 

an ongoing requirement for approximately 200,000 

€ per annum to support operations. It is anticipated 

that over the course of the 5-year Implementation 

Plan period that this will be secured from external 

funding sources (mainly at a European level) by the 

Office of the Director as a result of participation, 

at a European level, in ocean monitoring and 

forecasting activities.

2009 2010 2011 2012 2013

Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Q1

Q2

Q3 

Q4

Q1 

Q2

Q3 

Q4

Systems, Operations and Support Division

Observing Facilities:

Coastal Research Vessel CD CD PDP LP LP C C C C C IOC OM FOC FOC

Coastal HF Radar CD CD PDP LP LP C C IOC FOC FOC FOC FOC FOC FOC

Gliders CD CD PDP LP IOC IOC OM OM OM OM FOC FOC FOC FOC

Drifters CD CD PDP PDP PDP PDP LP IOC IOC OM FOC FOC FOC FOC

Moorings CD CD PDP LP C IOC OM OM FOC FOC FOC FOC FOC FOC

Marine and Terrestrial Beach Monitoring CD CD PDP LP C C C C C C IOC FOC FOC FOC

Data Centre Facility CD CD CD PDP PDP IOC IOC OM FOC FOC FOC FOC FOC FOC

Modelling and Forecasting Facility CD CD PDP PDP LP C C IOC IOC OM FOC FOC FOC FOC

Engineering and Technology Development Division

Facility Support and Technology Development CD CD PDP LP IOC IOC OM OM FOC FOC FOC FOC FOC FOC

Near Shore Station CD CD CD CD PDP LP PDP C C IOC OM FOC FOC FOC

Ships of Opportunity/Fishing Fleet Monitoring CD CD LP PDP IOC IOC OM OM FOC FOC FOC FOC FOC FOC

Strategic Issues and Application to Society Division

CD PDP IOC IOC OM FOC FOC FOC FOC FOC FOC FOC FOC FOC

Services

Management & Finance PDP IOC OM OM FOC FOC FOC FOC FOC FOC FOC FOC FOC FOC

Computing & IT CD C OM PDP LP C IOC OM FOC FOC FOC FOC FOC FOC

Outreach, Education, Training & Mobility CD CD PDP PDP PDP PDP IOC IOC OM FOC FOC FOC FOC FOC

Project Stages:

CD Concept Development

PDP Planning, Design and Pilots

LP Legal Procedure/Purchase

C Construction/Installation

IOC Achieve Initial Operational Capability

OM Operation and Maintenance

FOC Final Operational Capability 
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be provided by IEO to support the human resources 

provided in-kind to the projects and facilities (such 

as for the Bluefin Tuna and Fishing Fleet Monitor-

ing Project). Table 4 shows a summary of the space 

contracted by SOCIB directly and provided in-kind.

Although at start up the use of the existing IMEDEA 

technical space is seen as the most efficient use of 

pubic funds (avoiding duplication of application in 

the Balearic Islands) over the course of the Opera-

tions phase it is envisioned that SOCIB, in its role of 

concentrating and providing a centre of excellence 

for operational oceanography in the Balearic Islands, 

will seek investment to create a new centralised 

technical space at ParcBit, as originally outlined in 

original SOCIB proposal20 (2006). This is indicated in 

Table 4 and includes a new Marine Technology Lab, 

an Engineering Lab, office space and space for the 

housing of commercial spin off activity. This would 

consolidate the currently dispersed laboratory, techni-

20. Memoria científica del proyecto ICTS-SOCIB (2006).

8.6 Location Plan

SOCIB has established a base office of 250 m2 in 

ParcBit (Balearic Islands Technology Park), located 

here is the Director, Office of the Director, Services, 

Data Centre and Strategic Issues and Applications 

for Society Division. This office also has space for 

visiting scientists and houses the initial general com-

puting capability, with onsite storage and backup. 

This is expanding by 50 m2 in 2010 to enable more 

office and meeting room space to accommodate the 

expansion of SOCIB human resources in 2010.

The Facilities engineers, ETD Division, will be lo-

cated in Esporles (2 km from ParcBit) in laboratory, 

workshop, warehouse and office space provided 

in-kind by CSIC at IMEDEA (CSIC-UIB), see details 

below. Computing space, in terms of racks, is also 

provided in-kind by both IMEDEA (formal agreement 

in progress) and in the future, the SOCIB parallel 

computing cluster will be combined with that of UIB 

and hosted at UIB. Some additional office space will 

8.5 Human Resources Plan

The table below (Table 4) indicates, in the anticipated 

growth in human resources for the essential new 

staff required to maintain the mission of SOCIB as 

outlined in this document. 

It is anticipated, but not included in the Table 10, that 

there will additional support funded through external 

project orientated sources and/or available tools 

from the I3 Program, Ramon y Cajal and Juan de la 

Cierva postdoctoral contracts for the incorporation 

of early stage researchers. This second source of 

additional support is also part of the role SOCIB role 

will take in the training and development of young 

scientific/technical talent in the Balearic Islands. 

Finally, a minimal level of additional support in 

the form of in-kind personnel from the key SOCIB 

research partners has been assumed in the develop-

ment of this Implementation Plan 18.

Fig. 5 indicates the SOCIB Management Structure. 

18. As anticipated from Partnership Agreements currently in 

draft.

Core personnel are full-time staff that is in princi-

ple located at the SOCIB Office and form a core of 

scientific, technical and operational competence that 

enables the consortium to function and deliver the 

data streams of oceanographic observations and 

forecasts 19. The latter three will meet on weekly 

basis to plan SOCIB operational activities. Initially the 

two roles of Vice Director and ETD Division Manager 

are accomplished by one person, however as opera-

tions grow it is possible that the complexity of this 

role would increase to the level that it requires two 

people, especially if a number of external projects 

are initiated. However this would be funded through 

these or other external sources. The none-core per-

sonnel are those employed on short term contracts 

(from months to 4 years) to advance SOCIB objec-

tives on a project by project basis and the crew of 

the SOCIB research vessel are employed on annual 

contracts through a specialised agency. There will 

be a number of personnel involved in projects (e.g. 

scientific or technical) whose input will be managed 

by SOCIB personnel. 

19. Note some of these personnel are provided in-kind.

SOCIB Personnel by Grade 2009 2010 2011 2012 2013 2014

Senior Managers 0,5 1,0 1,0 2,0 2,0 2,0

Senior Technician/Engineers 0,9 3,5 4,0 5,0 5,0 5,0

Postdoc/Specialist 1,3 1,6 2,8 3,3 3,3 3,3

Technician/Engineers 1,3 6,5 10,5 11,0 10,0 9,0

Administration 1,3 3,0 2,5 2,5 2,5 2,5

Total (years) 5,3 15,6 20,8 23,8 22,8 21,8

Table 3: SOCIB growth in human resources calculated from 

the total of the man months (MM) per year expressed in units 

years (i.e. 12 MM). Note some personnel are part-time or com-

mence part way during a year and so the table represents the 

total years of work contracted rather than the total personnel, 

details on contracted persons can be can be found in Annex 2.

Figure 5: SOCIB Management Structure
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cal and office space in one location, custom designed 

for operational oceanography activities and aid SOCIB 

in fulfilling its stated mission to - consolidate opera-

tional oceanography and associated marine technol-

ogy development in the Balearic Islands and in Spain, 

contributing to the establishment of a well structured 

centre of excellence within the international frame-

work of ocean observing systems. This new develop-

ment is dependant on securing additional support. 

A detailed analysis of the space requirements for a 

Balearic Islands Centre of Excellence for Operational 

Oceanography is provided in Annex 7. 

8.7 Risk Assessment and Mitigation 

The development of a world class ocean observing 

and forecasting facility in the Balearic Islands, 

which responds to the changing needs of science, 

technology and society is not a trivial task. There are 

a variety of risks associated with this development. 

The risks are summarised in Table 5, below, divided 

into short term risks associated with the Design, 

Construction and Equipment phases and longer 

term Operational phase risks. The specific risks 

associated with implementation of each of the SOCIB 

SOCIB Space (m2) Existing 
Estimated for Centre of 
Excellence (ParcBit)

Office Space 290 415

General Space 620

Marine Technology Lab 425

Physical Oceanography Instrument Lab (1)

Operational Oceanography / AUV and Gliders Lab

Coastal Morphodynamics Lab

Marine Engineering Lab 250

Electronics Lab

Workshop (2)

Warehouse and Garage 1.500

Computing (aircon/secure) 10 150

Data Centre and Remote Sensing

Spin Off Companies 500

Total SOCIB 300 3.860

In-kind Space (m2)
TMOOS allocated space at IMEDEA (CSIC-UIB)

Coastal Oceanography and ICOM Lab 35

Physical Oceanography Instrument Lab (1) 50

Operational Oceanography / AUV and Gliders Lab 30

Coastal Morphodynamics Lab 30

Data Centre and Remote Sensing Lab 25

Electronics Lab 30

Warehouse (2) 60

Warehouse 30

Customs Warehouse 15

Computing 1

UIB

Computing (aircon/secure) 2

Total In-kind (estimated) 308 0

Total Space for SOCIB Operations 608 3.860

(1) inc. equipment for ballasting, crane and pool.

(2) inc. 1. Design Workshop, 2. Mechanical Workshp, 3. Annex and Pressure Chamber

Table 4: Summary of office and technical/laboratory space, 

existing and in planning for future SOCIB activities

Design, Construction and Equipment phase:
Partnership 

agreements not 

secured

Unlikely Major Moderate Ensure significant benefits are to both parties.

Key staff not secured Unlikely Moderate Low Offer competitive salary.

Price Changes Highly likely Low Low Effort has been made to secure accurate pricing, 

however there will be some price changes over the 

course of the Plan, some will rise and some fall 

(current economic climate).

Agreement to construct 

advanced catamaran 

R/V not secured

Possible Moderate Moderate An alternative budget has been outlined (see below 

for further discussion and budget highlights).

Operational phase:
Unforeseen operational 

events 

Highly likely Low Low Management of contingencies.

Pilot projects not 

successful 

Possible Low Low Not become operational and other technologies 

developed.

Additional external 

funding/income not 

secured

Possible Moderate Moderate For many Facilities this would have no impact as 

the Plan is not heavily reliant on external funding 

(a few projects might have to be reduced). It would 

affect the R/V operations however with regional 

agreement this scenario is far less likely.

Changing needs and 

priorities of the marine 

community 

Likely Moderate Moderate This is addressed through scientific steering 

committee, the research projects that use facilities 

and the focus on well developed national / 

international external relations.

Changing needs and 

priorities of society 

Likely Moderate Moderate This is addressed through the SIA Division research 

and through the work of the Office of the Director.

Continuity of funding of 

SOCIB beyond 2021

Unlikely High Moderate It is unlikely given current climate predictions 

and pressures on resources that all problems in 

the marine environment will be solved by 2021. 

However the onus is on SOCIB to evolve as scientific 

knowledge, technology and societal concerns 

evolve, to ensure that monitoring and forecasting 

role remains relevant.

Table 5: Risk and Mitigation of Risk
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Annex 1: Summary of Financial Projections8.8 Objectives and Evaluation

Investing in SOCIB is about evolving from a 

fragmented, proposal based approach to ocean 

monitoring, to a strategic regional approach of 

sustained long term data acquisition and the 

provision of theses critical, observational datasets, 

2011 to 2021 and beyond. 

Evaluation will be based on:

� Meeting milestones.

� Delivery of products and services, namely:

  ´ Data streams.

  ´ Access.

  ´ Number/type of users.

  ´ Publications using SOCIB data.

� OETM Outcomes.

Detailed evaluation criteria will be adapted as 

operations start, and will in particular follow 

the general reporting requirements for ICTS 

organisations and form part of the ongoing reporting 

on SOCIB structural development.

elements will be assessed as part of the ongoing 

reporting on SOCIB structural development.

Alternative Budget: Mitigation for non-agreement 

by regional and national marine science institutions 

to the construction of a SOCIB advanced catamaran 

research vessel. The investment in the SOCIB 

advanced catamaran research vessel is such that 

it needs to be a useful regional tool to be justified 

and so the agreement of the Board of Trustees is 

sought specifically on this issue. If approval is not 

forthcoming then, as described in the mitigation 

of risk strategy, an alternative budget has been 

outlined that contains all the planned SOCIB 

elements previously discussed, with the exception 

of the SOCIB research vessel and the addition of the 

following elements:

�  3 coastal buoys and 2 open ocean buoys 

(Oceanor type) and specific moorings in the 

Ibiza channel to monitor variability (seasonal – 

interannual) in north south exchanges.

� Ship time - purchased from other providers 

(e.g. IEO and CSIC) for the planned monitoring 

activity, technical trials etc.

� 2 additional HF radar locations (4 stations) – NE 

Mallorca/SW Menorca and SW Mallorca.

�  Purchase of a larger RIB.

�  Additional personnel - employed on 5-year 

contracts to speed technology development 

projects e.g. Wave modeling project, Ecosystem 

variability, Connectivity focused Program. 

� Additional investment in instruments and 

sensors - to create a regional pool of operational 

oceanography tools.

Although fulfilling the SOCIB mission the alternative 

budget does not have the same impetus in terms of 

significantly adding to the regional oceanographic 

capability, advancing science in the region and 

both attracting public outreach opportunities and 

engendering cooperation and participation between 

institutions.
(1) 2007, 2008, 2009 figures are actual, 2010 - 2014 are 5 Year Forecast

(2) Investments are in computing equipment and software and therefore under Computing and IT Budget
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(1) 2007, 2008, 2009 figures are actual, 2010 - 2014 are 5 Year Forecast

(2) Investments are in computing equipment and software and therefore under Computing and IT Budget

(1) 2007, 2008, 2009 figures are actual, 2010 - 2014 are 5 Year Forecast

(2) Investments are in computing equipment and software and therefore under Computing and IT Budget
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1. Proposed SOCIB R/V

A fast catamaran hull with overall length of ap-

proximately 24 m (less than 24 m registered LOA) is 

proposed, as this design maximizes space, in terms 

of availability for scientific operations (wet and dry 

laboratories and an aft platform for one or two 10 

foot containers) and accommodation for crew and 

scientists/technicians, whilst offering high speed 

capabilities and manoeuvrability. The flexibility of this 

modern design, in terms of space, speed, stability 

and layout, gives this vessel the ability to adapt to the 

goals of different projects making it a valuable tool for 

the scientific community of the region. The small crew 

requirements mean operations are at a minimal cost.

2. Budget Overview

Investment: consists of the design and construction 

of an advanced technology and high speed coastal 

catamaran particularly suitable for coastal opera-

tions and around 24 m LOA, in line with NOAA R/V 

Manta (USA) launched in 2008. It is anticipated that a 

tender will be published during the second semester 

In this annex, we present, for each of the 

major elements of SOCIB Observing and 

Forecasting Systems, incorporated in the 

different SOCIB Divisions and Services, a 

brief description of the characteristics, and 

budget. Also, where appropriate, we have 

also provided a brief international review of 

similar facilities and an initial deployment 

configuration.

Infrastructure Investment 01: Coastal 
Ocean Research Vessel

The Coastal Ocean R/V represents a major 

infrastructure investment and is one of the 

flagships for SOCIB. Therefore, we provide below 

a brief overview of the proposed vessel and the 

budgets while the detailed information is given in a 

separate annex, Annex 4, which contains a detailed 

description of the needs, the proposed vessel, 

current regional operational platforms and studies 

of the viability of constructing the research vessel in 

Spain. 

(1) 2007, 2008, 2009 figures are actual, 2010 - 2014 are 5 Year Forecast.

(2) Result of successful application for project funding, primarily at a European level.

(3) Includes unspent from previous years.

Figure 1: Image of an existing coastal catamaran research vessel, the NOAA R/V Manta

Annex 2: Initial Infrastructure Investment
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ing on the operations and monitoring programmes (4 

for daily 8 hours operation and 7 for 24 hour opera-

tions during a maximum of 7 days). For daily opera-

tions this would be a Captain, Chief Engineer, Seaman 

and a Seaman/Cook. The Captain and Chief Engineer 

are responsible for the safe running of the vessel and 

the ETD Engineers for the operation and maintenance 

of the scientific equipment. A naval engineer will be 

contracted from June 2010 to end 2011 to manage the 

construction of the SOCIB R/V. 

Institutional agreements: The IEO operated RADMED 

cruises could be part of a Partnership Agreement 

currently under discussion with IEO. In-kind contri-

butions, in terms of knowledge and expertise, from 

UTM CSIC and IEO personnel are essential during the 

construction phase and the possibility of an in-kind 

contribution to the crew from one or another organi-

zation (related to the ceasing of operations of existing 

old coastal R/V) has also been explored and will be 

further analysed once the general lines of the SOCIB 

Implementation Plan are approved.

Income: Externally funded operations of four differ-

ent types are foreseen for 82 days per year, from 

2013 onward, based on existing needs and know how 

in the Balearic Islands. They could include: 

� Routine oceanographic monitoring from research 

organization (45 days)

� Research projects from different funding 

agencies (25 days)

� Balearic Islands Government21 (10)

� Private Companies 22 (10)

Will be funded by the organisations undertaking the 

cruises at a calculated SOCIB R/V daily rate of ap-

proximately 3.000 €, to cover fuel, crew and victuals 

costs with a contribution to maintenance. These 

costs will be adjusted as operations start and might 

be modified in particular in relation to external use 

by private companies.

21. Such as: DG Emergencias, DG Pesca, DG Medi Ambient.

22. Electricity cables, communication cables, pipelines, 

environmental consulting.

of 2010 and construction is foreseen during 2011 

with sea trials (3 months) in early 2012. With SOCIB 

monitoring operations estimated to initiate April 

2012 or earlier. Scientific equipment is purchased 

for coastal monitoring and is available onboard, as 

detailed in Annex 4. The construction cost is based 

on a quotation from CYPSA, incorporating the New 

Zealand based Manta design project (see Section 8 - 

Supporting Documents for details) and representing 

a middle range cost estimate at 4.050.000 €. 

Maintenance and operation: Maintenance and 

operations is considered from launch in early 2012. 

The number days available for oceanographic 

operations is estimated at around 115 days in 2012, 

thereafter 150 (the maximum under maritime 

employment law for one crew team). From this 

150 days, 60 will be directly related to SOCIB 

monitoring operations in the Balearic Sea and 90 

will be available for external access. Operations 

costs are estimated from figures obtained from 

R/V Manta and the CYPSA Estudio De Viabilidad 

(see Section 8 – Supporting Documents for details). 

The estimation of costs include, crew, victuals, 

maintenance, annual haul out, insurance (estimated 

at 1%) and fuel (estimated at 1113.84 € per days at 

sea, personal communication Luis Ansorena, CSIC). 

Giving an estimated cost per day for the SOCIB R/V 

of approximately 3.000 €. 

It is anticipated that SOCIB monitoring programmes 

will be undertaken as well as externally funded 

open access research or commercial projects (e.g. 

to monitor water quality) in the Balearic region. The 

IEO operated RADMED cruises (PI. JL Lopez-Jurado, 

COB-IEO) are presently undertaken every 3 months 

in the Balearic and Alborán sea by the IEO R/V Odón 

de Buén, taking an estimated at 100 days of ship time 

per year. It is anticipated that the SOCIB R/V would 

be able to complete the surveys in 50% of the time 

with continuous operations. In addition there will be 

a number of weeks per annum available for external 

operations in the Balearic region for example water 

quality surveys, seabed mapping, MPA monitoring. 

Personnel: The crew will be contracted through a 

specialised agency, starting from the sea trials antici-

pated in early 2012. The crew will be adjusted depend-
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quality, therefore providing specific data to support 

the science based implementation of the EU Water 

Directive. In addition, applications using currents and 

wave data that serve the needs of society, including 

real-time velocities, trajectories for search and rescue 

or hazardous material spill mitigation, wave obser-

vations and short term forecasts of currents and 

wave conditions can be developed with the data and 

models. With the surface data, researchers can cre-

ate maps of sea-surface currents, wave features and 

ocean swell – factors which interact to affect every-

thing from beach dynamics (e.g. in Palma Bay), to fish 

migrations, jellyfish trajectories and pollution drift.

Outreach and Education: Radar data through the 

website will be used to interest the students from 

UIB, from the Balearic Islands and nationwide in 

marine sciences and operational oceanography, 

and to make the ocean more accessible to the 

undergraduate community and society in general.

External: With other European radar facilities of 

coastal observatories in Europe (NURC and OGS in 

Italy) and with the already existing in USA (Rutgers 

University, NPS Monterey), and Australia (IMOS), 

therefore also contributing to reinforce the Span-

ish position in the international frame. SOCIB will 

promote strong collaborations with the other inter-

national Radar facilities to exchanges experiences, 

know-how and expertise in the use and application 

of HF radar technology in international forums e.g. 

the International Radiowave Oceanography Work-

shop (ROW) meetings.

3. Initial deployment configuration 

One installation, of a long range HF system (1) with 2 

radar stations, will be deployed to monitor the Ibiza 

Channel to monitor North/South exchanges. Note 

that to have total currents we need 2 radar sites to 

combine the radial velocity currents, shown in Fig. 2 

is the coverage and the overlapping region. 

A future extension of this facility, with another of a 

long range system (2) in NE Mallorca (to monitor the 

Mallorca-Menorca Channel) and a high resolution 

2. Facility description and contribution 
to objectives 

HF radars are used to measure and identify surface 

current fields and waves (Barrick et al, 1977) at 

different spatial resolutions (ranging from 500 m 

to 6 km) and different ranges (from nearshore up 

to 200 km offshore). Several studies around the 

world have confirmed the reliability of the current 

radar measurements (Kohut, 2003), and the utility of 

this system in providing real-time information as a 

shore-based monitoring technology.

The Coastal HF Radar Facility (12 MHz) will 

contribute to the SOCIB objectives through:

Science: HF radar will contribute to the understand-

ing of coastal ocean dynamics, more specifically the 

variability of the coastal currents, eddies (especially 

small scale eddies that are difficult to model), and 

the interactions between large and small scale fea-

tures. Also important is the contribution in terms of 

obtaining high quality 2D surface observations in an 

area where oceanic climatologies are of limited use, 

given the very few historical observations available. 

As a result, the radar observations will be used to 

compare numerical model outputs with observations 

in the Balearic Sea sub-basin. This lack of historical 

climatologies is particularity an issue in the Ibiza 

Channel region and is especially relevant in the con-

text of understanding north/south exchanges in the 

Mediterranean through this channel. 

Technology/Operational: HF radar is one of the 

most advanced remote ocean monitoring technolo-

gies available, capable of providing observations 

year round independent of atmospheric and sea 

conditions. HF radar technology is used to identify 

surface current fields, from which trajectories of 

passive bodies can be computed, and to produce 

observational data products of current and wave 

statistics. In the future, surface radar currents will 

contribute to improve ocean currents 3D fields, 

through data assimilation into numerical models. 

Society: Radars will help in monitoring coastal wa-

ters around the Balearic Islands in relation to water 

Infrastructure Investment 02: Coastal HF Radar Facility

1. Brief international review of similar 
type of facilities

Surface currents are identified as a high priority 

product for coastal ocean observing systems. Shore-

based high-frequency (HF) radars that broadcast 

and then observe back-scattered radio signals from 

the oceans surface are now a mature technology 

that has been implemented and is routinely oper-

ating in numerous locations worldwide. The Mid-

Atlantic HF Radar Consortium (MAHFRC) along the 

Eastern US Coast has established a 26-site network 

that is a reference worldwide (http://marine.rutgers.

edu/cool/codar.html). The US West Coast HF radar 

network is another worldwide reference (http://

www.cocmp.org/). These facilities combine several 

radar stations of different resolution and ranges and 

are integrated into the National High Frequency Sur-

face Current Mapping Radar Network, developed as 

a backbone system within IOOS (ttp://hfradar.ndbc.

noaa.gov/). Outside the US, in Australia IMOS has 

recently established the Australian National Facility 

for Coastal Radar Network (ACORN). There are also 

several initiatives around Europe to establish radar 

networks for surface current measurements and to 

incorporate them into operation coastal ocean ob-

serving systems, providing real-time surface current 

and wave data. Spain (Puertos del Estado), Portugal, 

France, Norway, England, Italy and Croatia already 

have HF radar networks operating in real time.
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Space: 3 Units in SOCIB Computing Rack.

In-kind: A relationship with the Engineering Faculty 

of UIB will be established to incorporate their 

experience and add to the existing data processing 

methods.

5. Budget:

system (3) in the Bay of Palma is foreseen within the 

framework of research proposals. 

The installation of the HF Radar Facility in the 

Balearic Islands will take into account the following 

priorities: 

� To deploy technologies and work with methods 

that limit the environmental impact on the islands to 

the feasible minimum. Therefore special attention 

needs to be placed on the compactness of the 

antenna and in the proper design of the shelter, 

energy and communication solutions. 

� The highest data quality in terms of accuracy, 

current maps coverage and time reliability. 

� To employ technologies that allow frequency 

sharing in agreement with ITU standards with other 

systems that might operate in the islands or along 

continental Europe.

� To select a technology with references of 

operation in networks with more than 2 stations.

� To use the existing Data Centre experience for 

management of HF Radar data.

4. Nature of investment:

Investment: will consist of 1 long range HF radar 12 

MHz system, with two HF radar stations, to monitor 

exchanges in the Ibiza Channel. To be purchased 

during 2010. 

Maintenance and operations: commencing in 2011 

and undertaken by the HF radar supplier on a fixed 

price 5-year contract basis. This will encompass:

� Repair and hot spare part service.

� Remote technical support line service.

� Remote system QA/QC service.

� Onsite preventive and corrective system support 

service.

� Vearly system software update service.

In addition there will be some limited SOCIB 

operating expenses for energy supply and 

communications. 

Personnel: no specific personnel from SOCIB will be 

required to support this Facility. 

Figure 2. 

Initial and future potential 

deployments of the HF Radar 

facility for the long range 

systems in the Ibiza (1) and 

Menorca Channels (2) and a 

High Resolution system in 

the Bay of Palma (3)



52 53

Implementation Plan Socib 2010

and maintain existing contact with facilities in USA 

(Rutgers University, University of Washington) and 

Australia (IMOS), thus contributing to reinforcing the 

Spanish position in the international frame. 

3. Initial deployment configuration 

The Glider Facility will be responsible for (a) 

permanent monitoring operations on selected 

transects (2 gliders – 12 months) and for (b) 

providing gliders for re-locatable, open access, 

operations (6 months total per annum, 1 or 2 

gliders). A glider repository is maintained, as based 

on the 5 years of operational experience at IMEDEA 

(CSIC-UIB), it can be assumed that gliders are non-

operational for a percentage of the monitoring period 

due to either routine maintenance or operational 

repair issues (this is estimated at 35% of operational 

time) and it is therefore necessary to have several 

replacement units in a repository to maintain an 

operational monitoring system. 

Initial key transects for permanent glider operations:

� Balearic Sea (satellite tracks, Balearic front).

� Balearic channels (North/South exchanges).

non-synopticity of the monitoring. Spatial averages 

need to be considered to reduce noise and take full 

advantage of the intense sampling. Additionally 

gliders will contribute to obtaining high quality 

products such as ocean currents 3D fields through 

data assimilation into numerical models. 

Society: Gliders will help in monitoring coastal waters 

around the Balearic Islands in relation to water quality, 

therefore providing specific data to support the science 

based implementation of the EU Water Directive.

Outreach and Education: Glider will be used to 

interest the students from UIB, more general 

from the Balearic Islands and nationwide through 

the web, in marine sciences and operational 

oceanography, and make the ocean more accessible 

to the undergraduate community and society in 

general. Contact with the Balearic Island government 

department responsible for this area (D.G. Recursos 

Hidricos) is being established.

International collaboration: SOCIB will promote 

strong collaborations with the other international 

glider facilities to exchanges experiences, know-how 

and expertise on gliders. Establishing collaboration 

with the glider facilities of other European coastal 

observatories (MOOSE in France, NURC in Italy, etc) 

1. Brief international review of similar 
type of facilities

Gliders are becoming today a key component of 

any new ocean observing system. For example, 

the Integrated Marine Observing System (IMOS) in 

Australia has established the Australian National 

Facility for Ocean Gliders (ANFOG, http://imos.org.

au/anfog.html). This facility consists of a glider fleet 

of 10 vehicles for different applications such as 

monitoring boundary currents and eddies. The IMOS 

facility combines coastal gliders for shelf areas (z < 

200 m) and deep gliders for operations in the open 

ocean (z < 1000 m) and deployments cover periods 

of between 3 weeks and 6 months. In the USA, both 

IOOS and OOI include glider deployments, as is also 

the case in the UK at NOCS, in Germany at COSYNA, 

and other leading ocean monitoring countries.

In France, CNRS-INSU is planning an initiative, the 

Mediterranean Ocean Observation on Environment 

(MOOSE), to establish an integrated multi-sites sys-

tem of marine and atmospheric observatories in the 

NW Mediterranean. In this initiative a glider fleet (4 

gliders so far, developing to a fleet of 10-12 within a 

few years) will operate in the north western Mediter-

ranean Sea providing real-time data to contribute to 

a better understanding of the physical and biogeo-

chemical processes in the area e.g. winter convection, 

mesoscale variability of the Northern Current, etc.

2. Facility description and contribution 
to objectives 

Gliders will allow the autonomous and sustained 

collection of CTD data and biogeochemical 

measurements (fluorescence, oxygen, etc) at high 

spatial resolutions (1 km) and at low costs compared 

to conventional methods. Novel studies carried out 

in the last 2 years in the Mediterranean Sea have 

confirmed the feasibility of using coastal and deep 

gliders to monitor the spatial and low frequency 

Infrastructure Investment 03: Glider Facility

variability of the coastal ocean (Alvarez et al., 2007; 

Ruiz et al., 2009a; Ruiz et al., 2009b). Gliders have 

proved to be highly robust platforms to monitor the 

ocean even under adverse meteorological conditions 

and/or in challenging oceanic areas such as the 

Alborán Sea (Ruiz et al., 2009c).

The Glider Facility will contribute to the SOCIB 

objectives through:

Science: Gliders will specifically contribute to the 

understanding of mesoscale and submesoscale 

dynamics and multidisciplinary interactions, 

currently a topic of the high international scientific 

interest and where contributions from SOCIB can be 

of global interest. Also important is the contribution 

to routine monitoring in the Balearic Sea, obtaining 

high quality 3D observations in an area where 

oceanic climatologies are of very limited use given 

the very few historical observations available. As 

a result, the observation is both a scientific and a 

strategic objective, as currently numerical model 

outputs are very hard to compare with observations 

in the Balearic Sea sub-basin. This lack of historical 

climatologies is a particularity important in the 

Southern Balearic Sea region and is relevant in 

a general context of understanding north/south 

exchanges in the Mediterranean, Modified Atlantic 

Water propagation.

Technology/Operational: Gliders are important 

platforms for the development of new operational 

oceanography tools and applications. They are a 

useful platform on which to develop and implement 

new sensors for ocean monitoring and for increasing 

the safety of glider operations and navigation 

through for example the incorporation of technology 

such as AIS. In addition the development of new 

tools for the in depth analysis and visualization of 

glider data is now a worldwide requirement. As with 

gliders a very high vertical and horizontal sampling 

rate is combined with a low horizontal velocity, 

generating both large data files and resulting in 

Figure 3. 

Initial deployments included 

in the SOCIB glider facility.
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5. Budget(CSIC-UIB) and SOCIB expertise in establishing 

the foundations of the glider facility in relation to 

mission design, operation, data communication and 

download, quality control, etc. 

Space: See in-kind contributions below.

In-kind contributions: This facility is additionally 

supported through important in-kind contributions 

from IMEDEA (CSIC-UIB)23, specifically: 

Personnel - IMEDEA (CSIC-UIB):

� Post doctorate researcher, RyC Fellow: 12 MM

� Permanent research staff (estimated 2 MM from 

two TS, 1 MM from 1 PI 1 MM from 1 CT): 6 MM

� Engineer (Electronics): 6 MM

� Technician (Electronics): 2 MM

� PhD student (Argo and Glider data)

Space - IMEDEA (CSIC-UIB):

� Electronics Lab: 30 m2

� Operational Oceanography / AUV and Gliders 

Lab: 30 m2

� Warehouse: 20 m2

� Physical Oceanography Instrument Lab, 

including equipment for ballasting (crane and 

pool): 50 m2

� Workshop, including pressure chamber (to 150 

m): 25 m2

� Coastal Oceanography and ICOM Lab: 30 m2

Equipment - IMEDEA (CSIC-UIB):

� 3 coastal Slocum gliders.

� 1 deep Slocum glider.

Summary in-kind contributions:

� Total personnel: 26 MM per annum.

� Total space: 175 m2 per annum.

� Total equipment: 4 gliders.

23. As described in the IMEDEA (CSIC-UIB) Strategic Plan 

2010-2013

In addition to the above, systems and procedures will 

be developed for glider fleet management, training, 

service and maintenance, pressure testing, sensor 

calibrations, satellite data communications, web 

based glider command-control and a real time data 

delivery system.

4. Nature of investment:

Investment: 6 gliders, a combination of Slocum deep 

gliders and iRobot Seagliders, will be purchased; 

2 in 2010, 2 in 2011 and 1 in 2012 and 1 in 2013. A 

10 - 12 m RIB for glider launch and recovery will 

be purchased in 2010 and a pressure chamber 

for glider testing and development in 2011 (part 

of the ETD development budget), when a suitable 

laboratory location has been identified. A van will 

also be purchased (part of the Management and 

Finance budgets) and equipped to transport gliders.

Maintenance and operation: will initiate as pilot 

operations during 2010, 3 months using the in kind 

IMEDEA (CSIC-UIB) gliders. In 2011 it is anticipated 

that a full year (12 months) of continuous monitoring 

operations will be initiated using the new gliders 

purchased in 2010, with additional support from the 

existing in-kind gliders. Operations will continue to 

expand during 2011 with two gliders full time (24 

months) and in 2012 an additional 6 months open 

access operational time will be available from 1 or 

2 gliders depending on the projects. Functioning of 

the routine SOCIB glider facility: the gliders will be 

considered at four levels: (a) available for routine 

operations/missions, (b) available in the repository, 

(c) at the glider’s lab under repair, and (d) sent for 

annual calibration/maintenance. The open access 

element of the SOCIB Glider Facility is partially 

supported, SOCIB supplying engineers and calibrated 

gliders, the outside research organization funding 

the glider communications, batteries and ship time 

for launch and recovery operations. 

Personnel: two full time engineers will be 

contracted to support the Glider Facility. The first 

in 2010 and the second in 2011, the initial glider 

engineer will be fully supported by existing IMEDEA 
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has led to an inaccurate representation of the Eastern 

Alboran and Balearic Sea region in ocean forecasting. 

Measurements of surface velocity and mean sea level 

anomaly will enhance and enable a description of the 

unknown seasonal cycle of the surface currents in 

the Western Mediterranean. Research in the fields 

of climate science, physical oceanography, ocean 

forecasting, coastal ocean dynamics and ecosystem 

and fisheries influenced by physical variability will 

benefit from the data stream. In close coordination 

with routine glider data, the Drifter Facility will 

contribute to obtaining baseline data on heat content, 

essential in the present context of climate change to 

establish and understand the inter-annual variability 

in the Western Mediterranean and will also play a 

key role in operational SOCIB activities through data 

assimilation.

Technology/operational: For the Argo floats 

there are still many challenging technological 

problems; from managing the incoming two-way 

communication, to maximizing the data gathering 

at deep levels and when the float drifts near 

the coastline, to the use of new sensors such as 

oxygen and subsurface position indicators. The 

calibration in delayed mode of the Argo profilers is 

also still a open question for the Argo community. 

In the same, sense, the drifter community is facing 

also challenging new technology issues, such as 

those related to the spectral wave sensors being 

developed at low cost for lagrangian platforms. Argo 

will contribute to obtaining high quality temperature 

and salinity measurements, including important 

deep observations, in addition Argo and drifter data, 

through data assimilation into numerical models 

such as HOPS and ROMS, can be used to verify 

products such as ocean current 3D fields. 

Society: The Argo and drifter data will contribute 

significantly to the accuracy of mid-range 

forecasting.

Outreach and Education: The Argo and the Drifter 

program has already experience in using the data 

it provides for educational purpose, with programs 

a as NOAA’s ‘Adopt a Drifter’ Program (http://www.

adp.noaa.gov/), currently running in the US and 

Surface drifters provide data on salinity, 

temperature and ocean velocity along the lagrangian 

trajectory at the surface. The data is usually 

provided every 2 hours and the drifters are designed 

to survive up to 2 years.

The use of Argo data is proven to be a valid method 

to observe and understand large-scale ocean inter-

annual variability in water-mass properties [Vélez-

Belchi et al., 2009] and to complement traditional CTD 

measurements. In addition Argo data combined with 

deep velocities estimated from Argo float trajectories, 

has permitted the monitoring of ocean heat and mass 

transports for the meridional overturning circulation 

(MOC) at a higher temporal resolution than those 

obtained from traditional CTD measurements and 

at a small fraction of the cost of large scale mooring 

arrays (Hernández-Guerra et al., 2009). 

The combination of drifter surface velocity and sea 

level anomaly provided by satellites enables the 

obtaining of a consistent horizontally and vertically 

dynamically balanced, near-surface pressure field. 

This new way of observing the ocean surface has 

permitted the discovery of new features in ocean cir-

culation (Centurioni et al., 2008, Niiler et al., 2003b) 

not observed before due to the geostrophic view of 

the ocean provided by most of observing systems. 

Recent changes in the Western Mediterranean 

Deep Waters [López-Jurado et al, 2005] suggest 

that variability in the deep and intermediate waters 

in the Mediterranean can occur in scales shorter 

than previously thought and therefore continuous 

monitoring of deep and intermediate waters is need.

The Drifter Facility (ARGO and Surface 
Drifter) will contribute to the SOCIB 
objectives through:

Science: Argo profilers will be an invaluable tool 

in understanding the large scale variability of the 

Mediterranean deep and intermediates waters, 

and therefore gaining insight into the role of the 

atmosphere in the large scale circulation in the 

Mediterranean. A sustained Argo observation of the 

Mediterranean Sea will help overcome the lack of 

continuous intermediate and deep observations which 
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Infrastructure Investment 04: Drifter Facility (Argo and surface drifters)

1. Brief international review of similar 
type of facilities

The global array of Argo floats has been 

demonstrated [Roemmich et al., 2009] to be one 

of the major components of the Global Climate 

Observing System/Global Ocean Observing System 

(GCOS/GOOS). It provides a quantitative description 

of the changing state of the upper ocean and the 

patterns of ocean climate variability, from months 

to decades, including heat and freshwater storage 

and transport. Besides that, an estimation of the 

actual surface ocean velocities is also necessary 

to describe non-geostropically balanced dynamics 

[Niiler et al., 2003a]. Together with the need for 

ocean atmospheric pressure, winds and salinity, the 

rationale that supports the Global Drifter Program 

(GDP), also part of the GCOS/GOOS.

In order to sustain the coverage of both arrays, many 

research institutions have developed their Argo 

and drifter contributions in their region of influence 

or research interest. For instance, in the USA, the 

multi-agency National Ocean Partnership supports 

half of the global Argo array, with a world-wide 

deployment rate of about 410 Argo floats per year, 

and about 85% of the global drifter program. IMOS in 

Australia has established the National Australian Argo 

contribution as one of its facilities and are committed 

to deploying 50 floats per year to maintain the Argo 

array in the Australasian region and in the Southern 

Ocean, together with drifter deployments for selected 

experiments. IFREMER provides 50 floats per year to 

support ocean research in different ocean regions, 

mainly the North and South Atlantic and also has 

several research projects that support the France 

contribution to the global drifter program. Many other 

ocean institutions have an Argo and drifter program 

as a important part of their ocean observing strategy, 

among others the Japan Agency for Marine-Earth 

Science and Technology, the UK Met Office and NOCS, 

and Alfred Wegener Institute for Polar and Marine 

Research.

2. Facility description and contribution 
to objectives 

Argo floats are battery-powered autonomous 

floats that measure high-quality temperature and 

salinity profiles from the upper 2000 m of the ocean 

profile, they spend most of their life drifting at 700 

m and every 5 days floats rise to the surface while 

measuring temperature and salinity. Every 10 - 50 

days (depending on the program) a deep profile to 

2000 m is carried in order to sample deep water 

mass properties. Floats are designed to make about 

150 such cycles, giving an expected lifecycle of 2 

years, in practice however Argo floats generally have 

a lifespan of 3- 4 years or more. 
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Equipment IMEDEA (CSIC-UIB):

� 4 Argo profile floats, the data from which will be 

assimilated into the SOCIB Data Centre (2010) 

IMEDEA (CSIC-UIB).

Summary in-kind contributions:

Total personnel: 2.5 MM per annum.

Total space: 125 m2 per annum (shared with other 

facilities, i.e. Glider).

Total equipment: 4 Argo floats (2010).

5. Budget:

Personnel - IMEDEA (CSIC-UIB):

� Technician (electronics): 1 MM

� PhD student (Argo and Glider data).

Space - IMEDEA (CSIC-UIB) shared with other 

facilities, i.e. Glider:

� Electronics Lab (electronics and sensors): 30 m2

� Warehouse: 20 m2

� Workshop, including pressure chamber (to 150 

m): 25 m2

� Physical Oceanography Instrument Lab, 

including equipment for ballasting (crane and 

pool): 50 m2

selected by European Strategy Forum on Research 

Infrastructures (ESFRI).

4. Nature of investment:

Investment: 4 Argo profilers and 8 Surface Drifters 

will be launched in 2011, with an estimated 2 Argo 

floats and 8 surface drifters launched per annum 

thereafter. Based on lifespan estimates of 2-4 

years for the Argo floats and 1.8 for the drifters this 

should provide an operational fleet of 8 Argo floats 

and 16 Drifters, the numbers of active floats will be 

monitored and the numbers adjusted to provide the 

required coverage.

Maintenance and operations: operations include 

data transmission through satellite and GSM, as 

well as one day of coastal ship time for deployment. 

Personnel: the estimated requirement is for one en-

gineering technician for 3 MM (6 MM in the first year 

2011), this support will be managed and provided by 

the ETD Technical Pool.

Space: no specific space needs from SOCIB will be 

required to support this Facility, however see in-kind 

contribution below.

In-kind contributions: This facility is additionally sup-

ported through in-kind contributions from IMEDEA 

(CSIC-UIB) and IEO, specifically: 

Personnel - IEO:

� Scientist in Charge of Operations: 1.5 MM (3 MM 

in 2011).

encouraging the interest for ocean research in 

schools and colleges. Argo float data is also viewable 

through Google Earth (http://www.nodc.noaa.gov/

argo/argoGE.htm).

International collaboration: The SOCIB Drifter 

Facility will represent an important contribution 

to the Western Mediterranean component of the 

international Argo Project and the Global Drifter 

Program. Consequently, strong collaboration in 

the scientific and technological issues will be an 

automatic consequence of operating this facility. 

Additionally, this facility this will contribute to 

reinforce the Spanish position in the international 

ocean research community.

3. Initial Deployment Configuration 

The implementation program of the Argo Project is 

based on the objective of solving ocean patterns in 

scales longer that months and therefore a coverage 

of 1 float every 3º x 3º was established. However the 

different ocean dynamics of the Mediterranean Sea 

make it necessary to increase the coverage to at 

least 1 float every 2º x 2º in order to keep the same 

scientific objective. For the Global Drifter Program, 

the planned density was 1 drifter every 5º x 5º, which 

is again increased to 3º x 3º for the Mediterranean 

Sea. An active fleet of 8 Argo floats and 16 Surface 

Drifters will provide about half the design density in 

the western Mediterranean Sea, which corresponds 

to a deployment of 4 Argo floats and 8 Surface 

Drifters per annum. Through the SOCIB Drifter 

Facility combined with the contributions from other 

regional the Argo Program expects to achieve 100% 

coverage in western Mediterranean waters.

Through building and maintaining a fleet of 8 

Argo profiling floats and 16 Surface Drifters in 

the western Mediterranean Sea, this facility will 

monitor in real-time, the broad scale ocean structure 

(temperature, salinity and deep currents) in the 

western Mediterranean, thus contributing to the 

Spanish participation in Euro-Argo, the European 

component of the world wide Argo in situ global 

ocean observing system and one of the 35 projects 

 

 Argo profiles

 Argo trajectories

Figure 4. Sample of distribution of Argo profiles and 

trajectories available for download between 01/01/2010 

to 04/03/2010, from http://www.argodatamgt.org/

Access-to-data/Argo-data-selection
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3. Initial deployment configuration 

Initial implementation consists of 4 Coastal Buoys as 

detailed below:

All buoys will be equipped with data transmission 

systems via radio frequency (VHF/GSM/satellite) 

so that the data will be available in quasi-real time. 

The data will be downloaded on a bi-monthly basis. 

Initially (2010) the following sensors and instruments 

will be deployed for each mooring:

� Meteorological sensors (wind, air temperature, 

air pressure and net radiation).

� Upward looking ADCP (wave height, frequency, 

phase, current velocity).

� CTD (conductivity —salinity—, temperature, 

pressure —depth—).

� Thermistors for all depths of the water column 

(temperature).

At a second stage (2012) additional biogeochemical 

sensors will be deployed for each mooring:

� Fluorescence.

� Dissolved Oxygen.

� Turbidity (optical backscatter/OBS).

4. Nature of investment:

Investment: in 2010 the purchase of two 

instrumented coastal buoys are planned one to 

be located at Ciutadella, Menorca (2011) and one 

for repository/future applications. In addition the 

purchase of instruments for an existing buoy located 

2. Facility description and contribution 
to objectives 

The development of new technologies has allowed 

us currently to have sensors capable of recording 

a wide range of parameters, with capabilities to 

control bio-fouling (reduces maintenance costs 

and enables year round continuous operations) and 

platforms to integrate sever sensors together.

Moreover, communication capabilities now allow 

the transmission of data directly from open ocean 

platforms or coastal structures to data servers in 

near real-time. This capability makes it possible to 

present and interpret data while an event is ongoing. 

In addition, it makes data assimilation into models 

possible in near real-time.

The aim of the Mooring Facility is to provide the 

Balearic Coast with instruments for time-series 

observations of physical, biological and chemical 

properties with respect to their long term variability. 

The Mooring Facility will contribute to the SOCIB 

objectives through:

Science: Time-series of observations are crucial to 

resolving ecosystem processes that affect carbon 

cycling, ocean productivity, marine responses to 

climate change, ocean acidification, fishing and other 

stresses. 

Technology/Operational: Development of real-

time data transmission from buoys

Society: Implementation of water framework direc-

tive and coastal zone management.

Niiler, P. P., N. A. Maximenko and J. C. McWilliams, 

Dynamically balanced absolute sea level of the 

global ocean derived from near-surface velocity 

observations, Geophys. Res. Lett., 30, 2003b.

Roemmich, D., M. Belbeoch, , H. Freeland, W.J. Gould, 

F. Grant, M. Ignaszewski6, B. King, B. Klein, K.A. 

Mork, W.B. Owens, S. Pouliquen, M. Ravichan-

dran, S. Riser, D. Roemmich, A. Sterl, T. Suga, 

M.-S. Suk, P. Sutton, V. Thierry, P.-Y. LeTraon, P. 

Vélez-Belchi S. Wijffels, J. Xu. 2009. Argo: the 

challenge of continuing 10 Years of progress 

Oceanography, 22., 3, 26-35.

Vélez-Belchí, P., A. Hernández-Guerra and E. Fraile-

Nuez. 2009. Changes in the temperature and 

salinity tendencies of the upper subtropical 

North Atlantic Ocean, Geophys. Res. Letters, (sub 

judice).

6. References

Centurioni, L. R., J. C. Ohlmann and P. P. Niiler, Per-

manent Meanders in the California Current Sys-

tem, J. Phys. Oceanogr., 38(8), 1690-1710, 2008.

Hernández-Guerra, A., T. M. Joyce, E. Fraile-Nuez 

and P. Vélez-Belchi. 2009. Using Argo data to 

investigate the meridional overturning circulation 

in the North Atlantic. Deep Sea Res. Res. (sub 

judice).

López-Juarado. J.L., C. González-Pola and P. Vélez-

Belchi – 2005 Observation of an abrupt disruption 

of the long term warming trend at the Balearic 

sea, western Mediterranean sea, in summer 

2005, Geohys. Res. Lett., 32, L24606.

Niiler, P. P., N. A. Maximenko, G. G. Panteleev, T. Yama-

gata and D. B. Olson, Near-surface dynamical 

structure of the Kuroshio Extension, J. Geophys. 

Res., 108, 2003a.

Infrastructure Investment 05: Mooring Facility

1. Brief international review of similar 
type of facilities

Time series observations from moored instrumen-

tation have traditionally played a major role in the 

study of oceans, especially important are some of 

the longer time series such as those from the Hawai-

ian Oceanographic Time Series (HOTS) in the Pacific 

and the in the Atlantic the Bermuda Atlantic Time-

Series Study(BATS). Moored instruments still play a 

significant role in the new oceanographic observa-

tory systems; IMOS has two facilities that involved 

moored instrumentation, the Australian National 

Mooring Network that covers the coastal require-

ments and the Southern Ocean Automated Time Se-

ries Observations (SOTS) focusing on sub-Antarctic 

studies (http://imos.org.au/facilities.html).

The coast and shelf area of North America are cov-

ered by instrumentation from several institutions; 

WHOI (http://www.whoi.edu), the Coastal Observa-

tion Laboratory in Rutgers (the State University of 

New Jersey http://www.rucool.marine.rutgers.edu/), 

the Centre for Operational Oceanographic Products 

and Services of NOAA (http://tidesandcurrents.noaa.

gov/index.shtml) and the Offshore Buoy Network of 

Environmental Canada (http://atl.ec.gc.ca/index_e.

html) amongst others 

In Europe, Ocean Observing Systems also have data 

streams from instrumentation installed in the sea 

on permanent structures, e.g. Proudman Oceano-

graphic Laboratory (http://coastobs.pol.ac.uk/), Irish 

Marine Network (http://www.marine.ie/), Channel 

Coastal Observatory (http://www.channelcoast.org/), 

COSYNA in Germany and others in the Mediterranean 

include, MOOSE in France, ADRISCOM in Italy and 

Poseidon in Greece.

Location Type Requirements Operational

Menorca, Mahón Coastal Buoy Purchase and install sensors 2010

Mallorca, Bay of Palma Coastal Buoy Operations only 2011

Mallorca, Cabrera Coastal Buoy Operations only 2011

Menorca Cuitadella Coastal Buoy Purchase buoy and sensors 2011

Ibiza, TBD Coastal Buoy Purchase buoy and sensors 2010 or considered for future 

Table 1: Buoy Locations
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beginning to be used as a tool for Coastal Zone 

Management issues e.g. Egmond, NL. 

In 1980 the Coastal Imaging Lab at Oregon State 

University (http://cil-www.coas.oregonstate.edu/) 

began early efforts in optical remote sensing with 

the use of time-lapse movie measurement on beach 

agents and processes. The discovery that ten-

minute time-exposure (timex) images could be used 

to locate submerged sand bars and rip channels was 

a remarkable advance over traditional surveying 

approaches. This advance led to the development 

in 1992 of automated unmanned stations called 

Argus Stations (http://www.planetargus.com/), 

programmed to collect hourly images at any site 

of research interest. Since 1992, the Argus system 

has been installed in many localities in USA, Europe, 

Australia and Asia. The biggest success has been 

in Europe where Argus technologies are at the 

heart of the EU CoastView program. Other systems, 

developed in New Zealand by the National Institute 

of Water & Atmospheric Research (Cam-Era, http://

www.niwa.co.nz/our-science/coasts/tools-and-

resources/cam-era) or in Europe at the University of 

Cantabria (Horus) and at IMEDEA (Sirena), have also 

proved powerful tools for coastal monitoring. Even 

though remote sensing techniques can only provide 

certain features of coastal hydrodynamics, those 

inferred from superficial data, if they are combined 

with traditional mooring systems all temporal and 

spatial variability of coastal systems can be inferred. 

2. Facility description and contribution 
to objectives 

The SOCIB Marine and Terrestrial Beach Monitoring 

Facility will consist of Modular Beach Integral 

Monitoring Systems (MOBIMS) which will enable 

the autonomous and sustained collection of 

physical data on hydrodynamics and sediment 

transport. Each one of the MOBIMS consists of a 

video monitoring system (SIRENA), an Acoustic 

1. Brief international review of similar 
type of facilities

Several experiments and coastal monitoring 

facilities have been developed and implemented in 

the last decade. The most complex approaches are 

field based coastal and oceanographic facilities, 

which have a broad capacity to produce spatial 

and temporal measurements of physical and 

environmental variables. However these facilities 

require a large economical investment and have a 

relatively long installation and set-up time before 

producing useful data sets (Proctor et al., 2004). 

An alternative is to measure coastal processes 

based on high resolution remote sensors, in this 

way, information can be acquired automatically 

and continuously from systems that combine large 

coverage observing (low frequency, large area and 

superficial processes) with in situ observing by 

moorings (high frequency, point measurements and 

process based observations). This is an alternative 

that utilizes a significantly lower amount of human, 

economic and computational resources, allowing a 

better continuity and frequency in data acquisition. 

Among remote sensors, fixed digital video cameras 

are an attractive alternative for coastal monitoring. 

Beach video monitoring systems are becoming 

a powerful tool for the coastal scientist and they 

have recently been incorporated in many Coastal 

Monitoring Stations. In fact, recent advances in 

the understanding nearshore morphodynamics 

largely rely on the analysis of the products of these 

systems combined with moored instrumentation 

datasets. A broad variety of coastal processes 

can be monitored using remote techniques. For 

instance, researchers have used video images 

to study several littoral processes such as sand 

bar morphology (Lippman and Holman, 1989), 

near-shore hydrodynamics (Chickadel et al., 2003) 

or beach and nearshore bathymetry extraction 

(Stockdon and Holman, 2000; Aarninkhof et al., 

2003). Recently, beach video monitoring is also 

specifically:

Space - IMEDEA (CSIC-UIB):

Physical Oceanography Instrumentation Lab: 30 m2 

Warehouse: 20 m2 

Equipment - IMEDEA (CSIC-UIB):

� 1 x equipped coastal buoy (Bay of Palma).

Equipment - Parque Nacional Marítimo-

Terrestre del Archipiélago de Cabrera:

� 1 x equipped coastal buoy (Cabrera).

Equipment - Autoridad Portuaria de Balears:

� 1 x coastal buoy (Mahón).

Summary in-kind contributions:

Total space: 50 m2 per annum.

Total equipment: 2 x equipped coastal buoys, 1 x 

coastal buoy.

in the Port of Mahón, Menorca or as an alternative in 

Ibiza. 

Operations and Maintenance: from 2011 onwards 

the operation and maintenance of 4 coastal buoys, 

visits to service sensors clear biofouling, an 

additional contingency for biofouling is considered 

during the summer season. The Moorings Facility 

will also require the use of an equipped van and RIB, 

these are included as investments in the Engineering 

and Technology Division and Management & Finance 

budgets.

Personnel: the estimated requirement is for one 

engineering technician at 6 MM, this support will be 

provided by the Engineering and Technology Division.

In-kind contributions: This facility is additionally 

supported through in-kind contributions from 

IMEDEA (CSIC-UIB), the Parque Nacional Marítimo-

Terrestre and the Autoridad Portuaria de Balears, 

Infrastructure Investment 06:        Ma-
rine/Terrestrial Beach Monitoring Facility 

5. Budget
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applications of interest, for example to lifeguards.

Outreach and Education: The MOBIMS system will be 

used to recruit students from different universities 

worldwide with interests in coastal variability, 

hydrodynamics and coastal zone management 

facilitating the understanding of beach processes 

and making the information more accessible to the 

undergraduate community and society in general.

International collaboration: With other coastal 

observatories in Spain (ICM, Barcelona and IH, 

Cantabria and UG) contributing to reinforce the 

Spanish position in the international frame. The 

SOCIB Marine and Terrestrial Beach Monitoring 

Facility will promote strong collaborations with 

the other international coastal observatories to 

exchanges experiences, know-how and expertise 

on video monitoring. More specifically, collaboration 

is anticipated with the team of Prof. Tony Darlymple 

in the area of rip current forecasting in relation to 

beach safety.

3. Initial deployment configuration 

This Facility has been operated during 2008 as a 

pilot Programme at Cala Mayor, Mallorca, by IMEDEA 

(CSIC-UIB). In the initial deployment 4 SOCIB MO-

BIMS sites will be installed, in Mallorca, Formentera, 

Menorca and Ibiza, each site consisting of:

� 3 - 5 remote video stations.

� 1 deep water ADCP per site.

stations will be implemented in time-stacks, these 

will consist of cross-shore transects perpendicular 

to the coast where all pixel intensity is stored. 

These pseudo-images are spatial and temporal 

representation of way rays consisting in the cross-

shore position on the x-axis and the temporal 

evolution in the y-axis. Wave rays and breaking 

zones can be determined from these products. If 

waves propagate to the shore in a normal direction 

(in real world coordinates) these images allow 

the estimation of wave celerity and therefore 

bathymetry. However, in real situations, the wave 

incidence angle can be in any direction and the 

cross-shore time-stack only provides the wave 

number in the cross-shore direction. To obtain the 

wave number in the direction parallel to the coast, 

the software can be configured to store an array of 

adjacent pixels. During the image capture process, 

the system also stores a single snapshot. Hence, 

an hourly image is recorded. The user can choose 

which image to save or even saving any number of 

images during the acquisition process. The image 

variance can be used to filter some post processing 

products indicating those areas where variability 

is higher. The main task of the post processing 

software is to apply different algorithms to the 

stored images to detect features of interest (which 

are related to morphodynamic properties and wave 

dynamics of the study zone). First, using computer 

vision techniques, features like coastline and 

wave-breaking zones can be detected and located 

in the image space. Then through applying different 

corrections to overcome the lens distortions as 

well as rectifying the perspective projection, these 

features are geo referenced in a world coordinate 

system, so that measurements of these features can 

be carried out in the real space.

Society: The public use of beaches and their 

importance as both an economic resource and 

environmental and ecological resource, imply 

that the social return of this facility is through 

a better knowledge of this resource to enhance 

proper management and beach safety. A specific 

joint project with the Balearic Government (D.G. 

Emergencies) will be designed to transfer tools and 

Doppler Current Profiler (ADCP) and a programme 

of bathymetric surveys and sediment sampling. 

This system is modular in order to gradually expand 

the number of beaches under observation to cover 

different types of energetic input. 

The Coastal Marine and Terrestrial Beach Monitoring 

Facility will contribute to the SOCIB objectives 

through:

Science: MOBIMS will contribute to the 

understanding of hydrodynamics and sediments 

transport at different scales, and thus can contribute 

to unravelling the beach response models to the 

global change scenarios. It should be stressed that 

a change in the mean energy flux direction of 1º can 

distort the beach equilibrium profile. In addition, 

there is a lack of historical beach monitoring of 

microtidal carbonate beaches, despite this being 

a characteristic type of beach in the western 

Mediterranean and a key resource for socio-

economic development. It is therefore important to 

obtain a large dataset in order to understand and 

modelling these natural systems. As a scientific 

facility the MOBIMS should provide:

� Continuous monitoring and the generation of 

a combined database of morphology, waves, 

currents and sediment transport.

� Punctual and detailed observation of coastal 

processes.

� Development of physical theories that will 

allow the definition of new models for the study 

of coastal processes short and large term 

predictions.

Technology/Operational: The MOBINS (video moni-

toring SIRENA systems combined with “in situ” moor-

ings) is a low cost and expandable coastal observing 

system, and this product can be the basis for beach 

and coastal zone management activities (e.g. beach 

users, beach cleaning, rip currents) and also for time 

beach evolution analysis. However to be able to imple-

ment tools for decision makers based on MOBINS 

technology development is needed, as outlined below. 

High frequency observations from the remote 

� RTK facility for beach topography.

� 200kHz echo sounder for beach bathymetry.

� Bi-annual program of nearshore bathymetry.

At the end of the initial implementation period 4 

study zones (Table 2) should be available in order 

to include different wave energetic conditions and 

beach types around the Balearic Islands.

4. Nature of investment:

Investment: equipment for nearshore bathymetry, 

positioning, beach profiles and coastline monitoring 

as well as laboratory equipment (e.g. laser 

granulometer for measurements grain size) 

and related instrumentation are purchased, the 

investments are concentrated in 2010. 

Maintenance and operations: The installation 

of 2 beach monitoring sites is foreseen in 2011, 

Mallorca and Menorca, and a further 2 sites in 

2012, Formentera and Ibiza. Operations include the 

implementation of the beach monitoring systems, 

bathymetry surveys (undertaken bi-annually), 

beach profiles (undertaken quarterly) in order to 

characterise variability and establish long term 

reliable baseline data. 

Personnel: a contract for one full time technician 

will start during 2011, with a short term need, 6 MM, 

for a computer engineer in 2010 to upgrade and 

standardize the SIRENA system (beach monitoring 

with cameras).

Space: Computer facility (2 computers per site).

In-kind contributions: This facility is additionally 

supported through important in-kind contributions 

from IMEDEA (CSIC-UIB), specifically:

Personnel:

� Post doctorate lead scientist: 3 MM

Space:

� Coastal Morphodynamics Lab: 30 m2

� Data Centre and Remote Sensing Lab: 25 m2

Year Beach Type

2011 Mallorca, Cala 

Millor or Formentor

Open beach, urban or 

Pocket beach, natural

2011 Menorca, Cala 

Tirant

Pocket beach, natural

2012 Formentera, Ses 

Salines 

Open beach, natural

2012 Ibiza Open beach, urban or 

Pocket beach, natural

Table 2: MOBINS Study zones
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operational coastal oceanography scientific ques-

tions (see 1.1). Our approach will gather atmosphere/

ocean bio-physical processes coupling, using nu-

merical models and observations.

More specifically, our objectives focus on the 

following points:

� Modeling platform.

� Operational forecast production at sub-basin 

and local scale.

� Balearic Sea high resolution ocean currents 

forecast system combining observations 

(gliders, moorings, satellite, etc) to provide 

ocean currents, water masses, sea level. 

� Balearic Sea high resolution wave forecasting.

� Operational assimilation - Integration of model 

and data products.

� Quality control procedures.

� Tools for dissemination of forecast information, 

web based visualization tools for models and 

satellite data.

� Model validation tools.

� Coupling wave-currents.

� Satellite based heat content models (using 

altimetry and SST-historical-) and validation 

with in situ data.

� CO2 fluxes based on carbon cycle, T, S and 

acidification data.

Society: Based on our modelling platform, SOCIB will 

have the Capacity to respond to society needs like:

� Beach erosion prediction and solution,

� Coastal zone management.

� Early warning system to estimate the 

probabilities for occurrence for Rissaga events 

at Ciutadella, 

� SAR, Oil spill and/or Jelly Fish invasions and 

trajectory estimations, 

� Beach safety and rip current.

� Marine conservation, sanctuaries.

Outreach and Education: Outreach is considered 

a crucial element in which we will devote many 

efforts. We will carry out ocean and weather product 

➊ A better understanding of global change in the 

coastal zone, focused on Mediterranean effects 

of climate change in circulation scenarios and 

biodiversity impacts at sub-basin scale. 

➋  Improving our knowledge on the mesoscale/

submesoscale eddies filaments and fronts and 

then apprehend them strong interaction with the 

western Mediterranean circulation. We will study 

the contribution of mesoscale and sub-mesoscale 

interdisciplinary processes to 3-D upper ocean 

inter-annual variability specifically considering the 

relevance of eddy induced vertical motions and open 

ocean-coastal exchanges processes.

➌  Ocean/Atmosphere interactions, and their key 

role both in the ocean dynamics and biogeochemical 

processes. To have a better representation of the 

ecosystem, take in account these interactions could 

be crucial.

➍ Data Assimilation, Ensemble forecast, Ensemble 

Kalman filter, 4DVAR implementation in ROMS: In the 

frame of operational oceanography, it will correct 

bias in the model and locate with realism the (sub)

mesoscale (like eddies).

➎ Address biophysical coupling and biogeochemical 

fluxes (using ‘simple’ NPZD models) to (1) understand 

Physical/biological interactions focused on Atlantic/

Mediterranean water masses interaction and relation 

to fish larvae trajectories and accumulation, with focus 

on bluefin tuna spawning areas and connectivity and 

MPA design and conservation and (2) study the eddies 

induced vertical motions relation to phytoplankton size 

structure and biogeochemical exchanges.

➏ Apprehend HABS and/or jelly fish proliferation, 

coastal zone residence times, terrestrial and open 

ocean inputs.

➐ Coastal altimetry implementation and contribu-

tion to operational oceanography.

Technological/Operational Objectives: From an 

initial core of physical oceanography and coastal dy-

namics, our goal is to establish a modelling platform 

to address to some ecosystem scientific studies and 

forecast waves, ocean currents, temperature, 

salinity and biology. Moreover, to improve the wave 

forecasting and to prevent storm effect, the coupling 

of a coastal wave model (SWAN) with ROMS and WRF 

is also foreseen. 

Physical variability can impact strongly the 

ecosystem, thus to have a better understanding of 

the physical processes which lead some changes 

on the ecosystem, we will implement the coupled 

ecosystem model provided by the ROMS community 

which include a 7-component NPZD model and a 

sediment transport model (USGS Community Model).

To sum up, the SOCIB modeling platform will 

comprise:

� Circulation models, forecast ocean currents 

Weather modeling.

� Ecosystem modeling, provide forecasts and 

analysis of the ecosystems.

� Wave modeling, to forecast wave conditions 

globally and locally.

� Satellite data with particular emphasis on 

development of coastal products.

Our multidisciplinary approach and the variability 

of scales involved, from meters to thousands of 

kilometers and from seconds to years as well 

as their nonlinear interactions and physical and 

biological processes makes the understanding of 

theses mechanisms a real challenge. To achieve 

this general objective, we will address the following 

specific objectives.

2. Facility description and contribution 
to objectives 

Scientific: High quality coastal ocean studies and 

biogeochemical/ocean/atmosphere studies are the 

specific scientific qualitative goals of our research 

line. These activities are specifically focused towards:

1. Facility description and contribution 
to objectives 

The Modeling and Forecasting Facility will contribute 

to the SOCIB objectives following international well 

established initiatives where SOCIB researchers 

have been and are presently involved. These types 

of initiatives were mostly peer reviewed research 

projects of usually 3 to 4 years duration. Among 

other, some of the projects more directly related to 

SOCIB objectives are: ESEOO in Spain, ECOOP and 

SESAME from EC FP6 and MyOcean from GMES FP7. 

In the frame of internationally established activities 

such as MOON, SOCIB activities are mostly 

centered in the western Mediterranean, with focus 

on the Balearic Islands and adjacent sub-basins 

(specifically Algerian and Alboran/Gibraltar) and 

covering from the nearshore to the open ocean 

On a long term, our aim is to advance on the 

understanding of physical and multidisciplinary 

processes and their non linear interactions, to 

detect and quantify changes in coastal systems, to 

understand the mechanism that regulate them and 

to forecast their evolution and or adaptation under, 

for example, different IPCC scenarios. To achieve this 

goal, the numerical modeling& forecasting facility 

will provide operational forecasting, hindcasting 

and monitoring of the western Mediterranean, and 

specifically coastal seas around the Balearic Islands.

These hindcast/forecasts combined with the use of 

satellite and SOCIB ocean based measuring systems 

will provide information on coastal and ocean 

currents and eddies, surface and subsurface ocean 

properties, and waves that impact and are linked to 

maritime and commercial operations, safety-at-sea, 

ecological sustainability, regional and global climate. 

The models will assimilate ocean measurements 

and will use them to produce estimates of the full 

depth ocean state for the whole global ocean. Then, 

forced by the AEMET numerical weather prediction 

systems and SOCIB system (WRF), the models 

Infrastructure Investment 07: Modelling and Forecasting Facility
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3.4 NPZD Model

The biological model currently coupled to ROMS 

consists of a so called Nutrient-Phytoplankton-

Detritus-Zooplankton (NPDZ) type model, with 

a single limiting nutrient (nitrogen) and a single 

phytoplankton functional type. The model consists 

of a system of seven coupled partial differential 

equations that include: nitrate, ammonium, small 

and large detritus, phytoplankton, zooplankton, and 

a dynamic phytoplankton carbon to chlorophyll ratio. 

The Fennel parameterization has been chosen to 

implement the first experimentation in the Alboran 

Sea.

3.5 Satellite data, new products and 
contribution to SOCIB goals

The importance of satellite data for coastal 

operational oceanography cannot be 

overemphasized. Recent developments have show 

the relevance of coastal altimetry products, but 

at the same time, for some data, still important 

developments are needed to reach a level of direct 

relevance for society. The major contributions are 

foreseen using joint approaches between SOCIB and 

in kind contributions from CSIC researchers from 

IMEDEA (CSIC-UIB), ICMAN, ICM and UTM mostly. 

The actual version of the forecasting system is 

forced each hour by the WRF derived fields (bulk 

parametrisation). The assimilation operational 

version is still on working.

3.2 Data assimilation 

Recently, a suite of 4d-variational data assimilation 

tools (4DVAR) have been developed for ROMS 

including an incremental strong constraint 

formulation (IS4DVAR), and a represented-based 

weak constraint formulation (W4DVAR). In IS4DVAR 

the search for the optimal state estimate is 

performed in model space, while in W4DVAR the 

search is performed in observation space. In a first 

step, in collaboration with the Rutgers group, we 

implemented the 4DVAR version into our operational 

forecasting system.

3.3 WRF configuration

We used the version 3.0.1 of the WRF-ARW model 

(Skamarock et al., 2005). WRF-ARW is a three-

dimensional, non-hydrostatic, fully compressible 

primitive equation atmospheric model designed for 

simulations of atmospheric processes on scales 

ranging from meters to thousands of kilometers.

The WRF model configuration consisted of three 

embedded grids each with 47 (or 97 in the case of 

the rissaga) vertical sigma levels. The domains have 

resolutions of 30 km, 6 km and 1.5 km, respectively, 

of deformation (around 12 km) throughout the whole 

area. Accordingly, mesoscale and submesoscale 

structures are well resolved. The model has 30 

sigma levels, and the vertical s coordinate is 

stretched for boundary layer resolution. The bottom 

topography is derived from a 2’ resolution database. 

In a first version, the model was forced every 3 

hours with an atmospheric forcing derived from 

AEMET/Hirlam and daily boundary conditions were 

provided by MFS. This configuration is provided 

without data assimilation. 

but also dissemination conferences for the general 

public and newsletter will be proposed. Moreover, 

the SOCIB research line supports totally the transfer 

of knowledge to the public and private sectors as a 

socialization of quality research.

International Collaboration: Relations with 

the international modelling projects in the frame 

of MOON and/or EU funded initiatives such as 

for example ECOOP, SESAME or MyOcean will be 

continued. Moreover, active collaborations with some 

international universities or research group will be 

consolidated (i.e. Rutgers, Stony Brook, IRD, ISAAC, 

ICM, UTM, ICMAN, CLS).

3. Initial deployment configuration

3.1 ROMS model configuration

The Rutgers version of the Regional Ocean Modeling 

System (ROMS) has been implemented. ROMS is 

a 3d free-surface, sigma coordinate, split-explicit 

equation model with Boussinesq and hydrostatic 

approximation. 

The model domain extends from 1°W to 5ºE and 

from 38ªN to 44°N. The grid is 256 × 320 points 

with a resolution of about 1.5km, which allows good 

representation of the first baroclinic Rossby radius 

Fig. 5: The Balop operational model.

Fig. 6: Operational model scheme Fig. 7A: The WRF model configuration

with a Mercator map projection and a two way 

interaction between nests. Boundary conditions are 

provided by NCEP 4x reanalysis and the Medspiron 

product for the SST. 

Fig. 7B: The Fennel NPZD model
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Space:

� Data Centre and Remote Sensing Lab: 25 m2 

� Computing and IT General IMEDEA Spaces 

(agreement in progress).

Equipment:

� 3 wave gauges installed at Andratx, Soller and 

Pollensa harbours (with 1 additional wave gauge 

as backup for operations and maintenance 

is anticipated from CSIC) the data will be 

transmitted real-time to IMEDEA (CSIC-UIB) 

and international quality control procedures 

implemented for the data, in-line with Puertos 

del Estado standards. 

Summary in-kind contributions:

Total personnel: 10 MM per annum.

Total space: 25 m2 per annum.

Total equipment: 4 wave gauges.

5. Budget:

implement the coastal ocean currents forecasting 

system. The first contract started in July 2009 to 

implemented ROMS and WRF in the Balearic Sea, 

with high resolution and nested to MFS and NCEP. 

A second contract is anticipated for late 2010, to 

increase operational capabilities, develop calibra-

tion/validation activities and implement assimilation 

procedures. Coupling with simple biogeochemical 

NPZD model will be also foreseen. Additionally, 1 

computer engineer for support and development of 

satellite related real-time services will be contracted 

in mid 2011. 

In-kind contributions: This facility is additionally sup-

ported through important in-kind contributions from 

IMEDEA (CSIC-UIB), specifically: 

Personnel:

� a post doctorate researcher holding a Juan de la 

Cierva contract: 4MM

� Titulado Superior in Operational Oceanography: 

4MM

� Funding for new Post doctoral researcher to 

contribute to the satellite data and products 

priorities will be also searched.

validate altimetric products. This task will be carried 

out by the operating institution. ➑ – Development 

of methods for the combination of different sensors 

(including the estimation of geostrophic velocities 

close to the coast imposing a boundary condition). 

This task will be carried out by the operating 

institution. Tide gauges: ➒ Deployment of 3 tide 

gauges (TG) along the coasts the Balearic Islands. 

The sea level measurements obtained from the TG 

data along the Northern coast of Mallorca (Andratx, 

Soller, Pollença) will provide a dynamical boundary 

condition to combine with satellite altimetry. 

Indicators: ➓ Development of indicators (satellite 

and model based) indicators for sustainable 

fisheries, for example, combining ocean colour data 

(through an empirical algorithm linked to primary 

production) and combining with SST, Altimetry, and 

physical variables from model outputs. This task will 

be performed in collaboration with CLS.

4. Nature of investment

Investments: the computing technology infrastruc-

ture for the Modelling and Forecasting Facility will 

be purchased, implemented and managed under the 

Computing and IT Services budget, always in close 

coordination with UIB and CSIC C&IT’s. The imple-

mentation of High Performance Clusters is foreseen 

in the near future. During 2010 an initial pilot cluster 

will be purchased to allow the implementation of 

the different models. In 2011, a more powerful HPC 

is planned, to guarantee operational activities and 

services provision. This HPC will be fully coordinated 

with UIB CTI, potentially even considering its installa-

tion at UIB locations. This HPC will have accordingly 

some of its time devoted to UIB researchers. 

Operations: The operation of theses tide gauges 

will be taken over by SOCIB from 2010 onwards, 

however the operations cost considered here is es-

sentially related to the visits, exchanges and training 

of personnel, as well as longer term contributions to 

international meetings and workshops.

Personnel: 2 full time modellers will be employed, 

international post doctorate level, to develop and 

The main areas of expected contributions are: SST: 

➊ Balearic Satellite SST L2P Products: Produce/

acquire standard, ocean remote sensing thematic 

products. Convert existing SST processing systems 

to produce near real-time and reprocessed (to 

~1990), level 2 (swath and gridded), 1 km resolution 

SST data files. These will contribute as an impor-

tant data stream to the SOCIB Forecasting Project 

producing high-quality regional 1-2 km resolution 

near real-time and reprocessed SST analyses. These 

activities are in line with EU priorities (e.g. MyOcean 

project). ➋Spanish Ocean Distributed Archive and 

Access Centre (SO-DAAC): establish an SODAAC 

to facilitate easy access to ocean remote sens-

ing thematic products. This will involve a number 

of agencies providing metadata and storing and 

serving various data sets which will be available via 

the Oceans Portal and coordinated via the Facility 

project. This is in line with IMOS satellite facility and 

will be achieved by the SOCIB Data Management fa-

cility. Ocean Color: ➌ Specific ocean color products: 

Specific ocean color products for the Mediterranean 

Sea will be used. This will include specific retrieval 

algorithms. SMOS: ➍ – Surface salinity images 

measured by SMOS satellite will be captured auto-

matically. This task will be developed in collaboration 

with Dr. Jordi Font (CMIMA, CSIC, Barcelona). 

Satellite altimetry: ➎ - Development of a high 

resolution (HR) mean dynamic topography (MDT). 

The MDT will be built as a combination of sea surface 

height data derived from satellite altimetry, space 

gravity missions (GRACE and GOCE satellites), 

numerical model outputs and in situ oceanographic 

(T, S profiles and drifter currents) data. This task 

will be performed in collaboration with CLS. ➏ - 

Development of HR absolute dynamic topography 

products by adding the HR MDT previously described 

to SLA fields obtained by merging different satellites 

with updated and dedicated coastal corrections (HR 

barotropic & tidal models, wet tropospheric), high 

frequency sampling (20 Hz) and specific editing and 

filtering. This task will be performed in collaboration 

with CLS. ➐ Validation of coastal altimetric 

products: independent in situ data (mainly tide gauge 

but also drifter and mooring data) will be used to 
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Outreach and Education: Through scholarship will 

attempt to transfer knowledge to the alumnus of the 

University.

International cooperation: SOCIB will integrate 

data with other centres of similar properties by 

making use of international standards. SOCIB 

will promote strong collaborations with the other 

international facilities to exchange experiences, 

know-how and expertise.

3. Initial deployment configuration 

To accomplish full lifecycle data management the 

SOCIB Data Centre has defined seven components 

for the Data Management Process:

➊  Platform Management and Communication: 

This first step involves the data process from the 

platform to an accessible computer. Is the most 

platform dependent step because on the data 

transmission system of the platform. 

➋ Quality Control Assurance: quality control as-

surance is one of the main goals of data management 

The SOCIB Data Centre is responsible of the data 

management process; this is defined by the Interna-

tional Data Management Association as consisting 

of, “the development and execution of architectures, 

policies, practices and procedures that properly 

manage the full data lifecycle need of an enterprise 

”24. The complex nature of the data management in 

SOCIB requires planning and oversight by a multi-

disciplinary team of experienced scientists and data 

managers. Figure 8, defines key elements that act 

in an oceanographic observatory which, similar to 

SOCIB, links observing platforms, data management 

and end users.

The Data Centre Facility will contribute to the SOCIB 

objectives through:

Scientific: To benefit from the use of data.

Technological/operational: tools to monitor the 

platforms reducing the operations monitoring work 

load.

Society: will help decision makers by providing 

relevant information.

24. http://en.wikipedia.org/wiki/Data_management

Infrastructure Investment 08: Data Centre Facility

1. Brief international review of similar 
type of facilities

Oceanographic data management has been defined as 

the process of entry, quality control, archival and dis-

semination of research or monitoring data collected in 

the world’s seas and oceans (Ocean Challenge, Vol. 13, 

No. 3). In recent years European projects, like MER-

SEA, ECOOP and MyOcean, include oceanographic 

data management (hereafter ODM) as an important 

component of their project infrastructure in order to 

be able to share the data from the multi-disciplinary, 

multi-scale projects. They also show a clear evolution 

towards taking the gathered data and using for new 

purposes, enabling greater use and new studies and 

applications to come from the initial datasets. 

Some of the most interesting examples of infrastruc-

ture for oceanographic data management integra-

tion come from the following three initiatives IMOS 

(Integrated Marine Observing System, Australia), IOOS 

(Integrated Ocean Observing System, USA) and the 

Coriolis project (France). IMOS has the eMII (eMarine 

Information Infrastructure) which provides a sin-

gle integrative framework for data and information 

management that allows discovery and access of the 

data by scientists, managers and the public. IOOS has 

the DMAC (Data Management and Communication) 

that offers guidance, recommendations, and expert 

opinions on the development and implementation of 

the data management components. Coriolis contrib-

utes to the operational data oceangrographic data of 

France, with the objective of developing continuous, 

automatic, and permanent observation networks. 

Other examples include:

� The BODC (British Oceanographic Data Centre).

� Australian Oceanographic Data Centre Joint 

Facility (AODCJF).

� Canadian Oceanographic Data Centre (MEDS).

� Italian Oceanographic Data Centre (Institute 

Nazionale di Oceanografía e di Geofísica).

� Japan Oceanographic Data Centre (JDOC).

All these Data Centres are integrated in the JCOMM 

(Joint WMO-IOC Technical Commission for Oceanog-

raphy and Marine Meteorology) data management 

coordination group under the IODE (International 

Ocean Data Portal) integration.

2. Facility description and contribution 
to objectives 

One of the main goals of SOCIB is to enable users to 

locate and download quality controlled data of inter-

est in order to visualize, analyze and integrate the 

information. The SOCIB Data Centre is responsible 

for creating the data management infrastructure 

that will do this for both archived and real-time data-

sets. The conception of the SOCIB Data Centre has 

grown on one hand from the study of state-of-the-

art international centres and on the other hand from 

the experience gained in recent years managing the 

TMOOS-IMEDEA (CSIC-UIB) datasets. The SOCIB Data 

Centre is envisioned as a ‘full’ data control system 

that manages the data lifecycle from the ocean to 

the end user.

Figure 8: The middle three layers of this diagram comprise the data management 

process that connects the observing systems (bottom layer) to the users’ modelling 

and analysis components (top layer). From de la Beaujardiere et al 2009.
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general steps that will work with common tools for 

our data sources. 

In Fig. 9 shows a scheme for the SOCIB Data 

Management Process (DMP) is shown. The schema 

shows the different elements and technologies 

implicated. To add new data from a different source 

a procedure must be defined. Once the data is 

entered into the Data Management System (DMS) 

this is archived to allow the cataloguing, search, 

discovery and distribution of data. This process 

permits the creation of services allowing the SOCIB 

users to access the data in different ways.

The diagram is separated in three different stages 

with different colours. The first stage is planned 

to be operational, with the first data samples, by 

the end of 2010, and fully operational in June of 

2011. On this date it is planned to have the second 

stage operational, adding GIS capabilities to the 

systems, and fully installed by the end of 2011. 

The third stage is planned to start at the end of 

2011. This third stage tries to provide an automatic 

knowledge discovery giving a new view of the data 

analysis. Business Intelligence (BI) technologies 

provide historical, current, and predictive views of 

business operations data. Common functions of 

Business Intelligence technologies are reporting, 

online analytical processing, analytics, data mining, 

business performance management, benchmarking, 

text mining, and predictive analytics. Adapting the 

BI approach over oceanographic data will allow the 

creation of automatic knowledge.

in SOCIB, is important to define good quality control 

(QC) routines following the existing standards.

➌ Metadata Aggregation: all data available from 

SOCIB will have the metadata necessary to allow its 

discovery by powerful search tools. Initially we will 

follow the OceanSites Metadata directives and the 

ISO 19115/19139 w[4] standard for the second stage. 

➍ Data Archive: SOCIB will provide a Network 

Storage system to allow the archiving of the data, and 

also provide a File Naming convention ensuring a well 

organized data archive. Initially the common data for-

mat will be the self describing CF-convention netCDF. 

For the second stage we will add Geospatial informa-

tion using OGC standards where-ever possible.

➎ Data Search and Discovery: A catalogue 

with all metadata will be created allowing search 

and discovery of all data. The metadata aggregation 

is standards based to allow search by key text, by 

location, by parameter, by platform, etc.

➏  Data Policy and Distribution: the data policy 

must be defined in general for each dataset. The 

Distribution methods will be OPeNDAP, HTTP, WMS, 

and NetCDFSubset.

➐ Data viewing: the main idea is to create a portal 

allowing the visualization of all data and to create 

four sub portals for: time series, trajectories, grid 

data and general data.

These first components are really platform 

dependent; the following four components are more 

2009 2010 2011 2012 2013 2014

Stage 1 D D D O M M M M

Stage 2 D D O M M M

Stage 3 D D O M

D: Definition

O: Operational

M: Maintenance Figure 9: General Scheme of SOCIB Data Management Process.
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The documentation of the data process shown 

in Table 1 will be an important part, allowing the 

scientist to know all the procedures in the delivery of 

SOCIB data, e.g. who was involved in the process, QC 

control applied, etc. 

Products:

Guide for data providers.

Name conventions

� Data format.

� Metadata aggregation.

Web Interface for facility administration

� Platform management.

� Platform monitoring systems.

� Metadata handling tools.

� Automated Quality Control Process.

From the Data Source to the DMS (Data 

Management System)

� Platform management and communications.

� QC Assurance.

� Metadata aggregation.

The initial task will be to create and define the 

delivery process specifically for each dataset (in situ 

observation and modelling outputs).This process will 

then be described in a document to be integrated 

and automated in the DMS by the Data Management 

Team. As a first example see the table below, a 

general table describing the relationship between 

the different profiles of team members related to the 

steps of the Data Management Process.

Third Stage

� Kettle (Pentaho Data Integration) for ASCII 

transformation.

From this point the Data Management System uses 

a data abstraction (Fig. 10). This data abstraction 

allows us to identify common tools instead of the 

creation of a specific tool for each dataset. 

Technologies:

First Stage

� Matlab for data processing.

� IDV for automated 3D product generation.

� PHP/JavaScript/CSS/MySQL for web 

development.

Second Stage

� Kepler to define the scientific work flow.

� Data Turbine for data acquisition.

� R-Project, Python, Octave.

ETD (Engineering 

and Technology 

Development)

Scientific expertise Data Management 

Team

Users

Platform 

Management and 

Communication

Collect data and 

give to Data Centre

Definition of 

data format and 

transmission

Quality Control 

Assurance

Platform depend-

ent quality control

Define quality 

control process for 

each data set

Automation tools 

development

Metadata 

Aggregation

Platform 

identification

Cruise definition 

and goals

Tools for metadata 

handling

Data Archive Structured 

organization Name 

Conventions

Data Search and 

Discovery

Data and Metadata 

search tools

Data Policy and 

Distribution

Definition of data 

policy

Implementation of 

data policy

Data Viewing Monitoring Analyze Development Define needs

Table 3: Data Process from source to the DMS Figure 10: SOCIB Data Abstraction.
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Technologies:

First Stage

� LDAP

Second Stage

� Shibboleth, OpenID.

3. Monitoring system 

Monitoring the system is an important task in 

order to increase the performance and availability 

of the system and also to create statistics about 

the system use, dataset access, etc. for strategic 

purposes.

Technologies: Munin, Zabbix or Nagios, Google 

Statistics

4a. Data software (First Stage)

Facility Portals: The facility portal will be a web 

interface that permits a quick visualization of the 

data, monitor the real time platforms and access the 

archived data for an in-depth analysis. 

Technologies:

First stage:

� PHP, MySQL, JavaScript, CSS.

Second stage:

� Java/JSP/Servlets.

THREDDS: THREDDS is used to catalog netCDF and 

also permit the distribution of the data with different 

methods: OPeNDAP, NetCDFSubset, WCS, WMS that 

allow the access from a set of different application 

clients (Matlab, R-Project, IDL, Excel, java tools, etc.).

Technologies: Tomcat, Java Web, netCDF-Java, 

NCML.

RAMADDA: is a comprehensive content repository, 

1. Storage Area Network (Data Archive)

In the first stage a new Storage area network will be 

created to archive all data. On this storage system all 

the data and the information related to the data (the 

metadata) will be stored. As a second stage this will 

be upgraded depending on the needs of the system 

to a new storage system as an Integrated Rule-

Oriented Data System to create a distributed storage 

area network when data from other centres will be 

integrated.

Data Formats:

First Stage

� NetCDF.

� Images.

� ASCII.

� Video.

� Word, PDF, Excel.

Second Stage

� Geographic Data Base.

� Shape Files.

� GIS formats.

Technologies:

First Stage

� MySQL Data Base

� EMC storage system.

Second Stage

� PostGreSQL/PostGIS Data Base.

� iRODS (integrated Rule-Oriented Data System).

2. Unified login system (Data Policy)

All the logging system will be integrated into one 

system to define the policy and also the access to 

the different tools.

The DMS (Data Management System) publishing platform and collaboration environment 

for the Earth Sciences. Into our system RAMADDA 

will be used also for harvesting netCDF files and 

other formats, as an administration tool for the 

THREDDS Catalog, as a content management system 

created using a quick visualization tool for the data, 

and also as a search and discovery tool.

Technologies: Tomcat, Java Web, netCDF-Java, 

MySQL, JavaScript.

IDV (Integrated Data Viewer): is a 3D visuali-

zation environment that can explore a THREDDS 

catalog and RAMADDA catalog directly and display 

all data. Also the products created can be stored in 

the RAMADDA repository directly.

Technologies: Java3D.

LAS (Live Access Server): is a highly configura-

ble web server designed to provide flexible access to 

geo-referenced scientific data. This tool will be used 

for quick analysis of gridded data.

Technologies: Tomcat, Java Web, Ferret.

Godiva: is a dynamic website that provides visual 

access to four-dimensional environmental data. 

Godiva has OPeNDAP access that let us directly con-

nect to all data served on our THREDDS.

Technologies: Tomcat, Java, ncWMS. 

4b. Data software (Second Stage)

GeoServer: is open source software that allows 

users to share and edit geospatial data. Designed 

for interoperability, it publishes data from any major 

spatial data source using open standards. In our sys-

tem it will allow the inclusion of geospatial informa-

tion from Geospatial Information Systems using the 

OGC standard formats. 

Technologies: Tomcat, Java, WCS, WMS, WFS.

MEST (Metadata Entry and Search Tool): 
is a GeoNetwork version is an application for 

catalog applications to manage spatially referenced 

resources though the web. MEST is used as the 

backend catalogue to the IMOS Ocean Portal. 

The MEST can harvest THREDDS metadata and 

GeoServer metadata.

Technologies: Tomcat, Java Web, XML.

IMOS Ocean Data Portal: is open source soft-

ware created at the IMOS/eMII for oceanographic 

data discovery. It permits a quick visualization of 

the data and creates links to different downloading 

options. In our system it will be used as a Real Time 

viewer for all the data coming from the different 

sources.

Technologies: Tomcat, Java Web, JavaScript ZK 

framework, Ajax, Open Layer.

DAPPER or DCHART: is a web application that 

allows you to visualize and download in-situ and 

gridded oceanographic and atmospheric data from 

files or OPeNDAP servers. 

Technologies: Tomcat, Java, Ajax.

Data software (Third Stage).

Pentaho Business Intelligence (BI): refers to 

skills, processes, technologies, applications and 

practices used to support decision making. The Pen-

taho Suite provides a full spectrum of BI capabilities 

including query and reporting, interactive analysis, 

dashboards, data integration/ETL, data mining and 

a BI platform. This third stage tries to provide an 

automatic knowledge discovery giving a new view of 

the data analysis.

Technology summary

Stage 1: The main technologies used are: OPeNDAP 

/ THREDDS server hosting CF-compliant netCDF; the 

open-source RAMADDA as a content management 

system and collaboration services for Earth Science 

data. These technologies permit the distribution, 

cataloguing and discovery of the oceanographic data.

Stage 2: This stage involves the addition of new GIS 

capabilities to the system with a GeoServer distributing 

Geospatial data and the MEST for Metadata Handling.
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6. References

De La Beaujardiere et al (2009) OceanObs, Ocean 

Challenge, Vol. 13, No.3 Ocean and Coastal Data 

Management

5. Budget: Services budget. See Infrastructure Investment 11: 

Services – 2. See Services – 2. Computing and IT for 

budget details, the main components are:

First Stage

� Data storage: new EMC Celerra NS120 with 12 

Terabytes of capacity.

� 3 Dell computer servers.

� One for Common services with virtual machines 

inside.

� One for Data Distribution and DMS services.

� One spare server for data balancing.

Second Stage

� Upgrade of the EMC Celerra NS120 with more 

capacity depending on the volume of data (to be 

assessed during Stage 1).

� Upgrade the systems if required.

� Increase the number of servers to data 

distribution.

Maintenance and operations: the Data Centre 

services are developed based on open source soft-

ware and therefore operational costs are low, mainly 

related to travel, particularly for training during the 

initial years (2010, 2011).

Personnel: 2 computing engineers are currently 

developing the Data Centre Facility; an additional 2 

computing engineers will be employed for the sec-

ond half of 2010. Longer term, from 2013, onwards 3 

computer engineers will manage the Data Centre.

Space: General office space at SOCIB offices. Com-

puting space defined as a part of Computing and IT 

budget.

In-kind Contribution: See defined as a part of 

Computing and IT budget.

Stage 3: Add to the system new automatic knowl-

edge discovery with business intelligence tools using 

the open source set of software PENTAHO.

The combination of all these software’s technologies 

allows the creation of common services to access 

the data with the aspiration to cover all SOCIB data 

user needs.

Services

Using these technologies the Data Centre will ensure 

at least the following 5 services for each dataset:

� Wiki explaining how to use data.

� THREDDS Catalog with all data available.

� RAMADDA discovery service to search and 

manage content.

� Web visualization tools specific for each data 

(monitoring, visualization)

� 3D visualization tools.

Access:

The data management system will permit access 

to the data from different sources, Scientist analy-

sis tools, GIS systems, etc. for both real-time and 

archived data, to the different SOCIB users groups in 

different ways web, mobile, social networks, etc.

Users:

The potential end users are classified into four main 

groups:

� Scientists.

� Environmental managers and policy makers.

� General Public.

� Educators and Students.

4. Nature of investment:

Investment: the computing technology infrastruc-

ture for the Data Centre Facility is purchased, imple-

mented and managed under the Computing and IT 
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managing instruments, laboratories and warehouses 

and directing the operations of the SOCIB R/V, 

though liaising with the Captain and the SOS Division 

Manger. In terms of personnel the daily, weekly and 

monthly activities are coordinated by the Vice-

Director (ETD Division Manager)25 across the various 

responsibilities of the unit, according to the following 

priorities:

➊ Observing Facility operational emergencies.

➋ Observing Facilities maintenance and routine 

operations.

➌ Management of laboratories and equipment/

sensors, e.g. instrument calibration, repair, and 

operations.

➍ Pilot program operations.

➎  Pilot program development.

➏ Other technological development.

➐ Management of warehouses and inventory.

The ETD Pool Manager will manage technical/

engineering project resources (personnel, space 

or equipment) provided by partners participating 

in SOCIB projects and programmes, such as IEO, 

IMEDEA (CSIC-UIB), UIB or local companies. 

It is important to note that the engineers dedicated to 

specific facilities (2 x Engineers for the Glider Facility 

and 1 x Engineer for Marine and Terrestrial Beach 

Monitoring Facility) will work in close coordination 

with the ETD team and will be located in the same 

building in shared laboratories (CSIC in kind).

The Engineering and Technology Development Divi-

sion will contribute to the SOCIB objectives through:

Science: RECOPESCA and Nearshore Station.

Technology/Operational: Nearshore Station, 

RECOPESCA and new technology development.

25. Note in the initial implementation the role of ETD Manager 

is undertaken by the Vice Director.

1. Facility description and contribution 
to objectives 

The Engineering and Technology Development (ETD) 

Division is divided into two sub-units ➊ Facility 

Support and Technology Development and ➋ New 

Technology Implementation/Pilot Programme. 

The activities encompassed by the two units are:

1. Facility Support and Technology 
Development Unit

Facility Support and Technology Development 

encompasses the maintenance, calibration, testing, 

preparation and operation of all instruments, 

planning of routine maintenance, support for 

scientific surveys and operation of equipment at sea, 

new data analysis tools and visualization elements. 

A core of well trained engineers and technicians will 

be the foundation of this unit which will coordinate 

its activities with the existing base of marine and 

technology development initiatives in the Balearic 

Islands. Specific coordination is envisioned with 

IMEDEA given the existing expertise and laboratories 

located at the IMEDEA (CSIC-UIB) Esporles building.

2. New Technology Implementation/Pilot 
Programme Unit

The development to operational level of new 

observing technologies through projects, these will 

start with a pilot phase, which if successful, will then 

develop into an operational development phase. Two 

Projects will start in 2010 (1) Ships of Opportunity/

Fishing Fleet Monitoring Project (RECOPESCA 

equipment and developed in conjunction with IEO 

and IFREMER) and (2) Near Shore Station Project 

(which encompasses ROV and AUV development and 

habitat monitoring developed in collaboration with, 

the Balearic Government (D.G. Fisheries), IMEDEA 

(CSIC-UIB), UIB and UTM in Formentera.

The ETD Division is responsible for directing and 

coordinating the support to the Observing Facilities, 

workshops. The travel budget estimated as 3,000 € 

per full time contract per year.

Personnel: Two people work full time across the 

various facilities of the Systems Operations and the 

Support Division. A Systems Operation and Support 

Division Manager (in kind) and a QC Engineer 

contracted full time.

Space: No special space requirements, the central 

team require office space. 

In-kind: The Systems Operation and Support 

Division Manager is an in-kind contribution from 

CSIC under the CSIC Partnership Agreement 

(contribution to salary from SOCIB depending on 

formal agreement-estimated at 30%), see Section 

4 - Partners. 

2. Budget

Below are additional central budgetary 

items for the Systems Operations and 

Support Division (SOS). The deployments 

of the individual facilities are outlined 

previously under the individual facility 

headings. However to manage and support 

the Division a Manager will be hired in 2010 

(October) until that point the deployments 

will be coordinated through the Office of the 

Director. A quality control (QC) Engineer is 

also employed to support the development 

of quality control procedures, from sensor to 

Data Centre, across the Division.

1. Nature of investment

Maintenance and operations: the operations 

cost considered here is essentially related to the 

visits and training exchanges of personnel as well 

as contributions to international meetings and 

General Supporting Investment - Systems, Operations and Support 
Division 

Infrastructure Investment 09:       
Engineering and Technology Development Division
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Programme Unit - Nearshore Station: a two year 

pilot programme will initiate in 2010 to install and 

operate the Nearshore Station Program. An AUV and 

an ROV will be purchased end 2010/early 2011 and a 

nearshore cable will be purchased in 2011, with the 

pilot facility initially installed and operated in 2012. 

Maintenance and operations: 

➊ Facility Support and Technology Development: 

encompasses general supplies for the calibration, 

testing, repair and maintenance of monitoring 

instrumentation, operational support for the 

Projects and fuel for RIB operations. In addition the 

purchased equipment and the RIB is insured.

➋ New Technology Implementation/Pilot Programme 

Unit - Ships of Opportunity/Fishing Fleet Monitoring 

Project: estimated at 10% of the investment. New 

Technology Implementation/Pilot Programme Unit - 

Nearshore Station: annual maintenance and operation 

of the AUV and ROV are estimated at around 15% of 

the cost of purchase per annum.

Personnel: 1 engineer will be contracted from 

mid 2010 onwards and a second engineer in early 

2011. The engineers will support the Ships of 

Opportunity/Fishing Fleet Monitoring Project (with 

SOCIB responsible for ensuring the instruments are 

maintained (3 MM) and that the real-time quality 

controlled data is integrated into the Data Centre (3 

MM Data Centre and 4 MM SOS Division QC Engineer 

in 2010 only), the Mooring (estimated at 6MM each 

year) and the Drifter Facility from 2011 (estimated at 

3 MM per annum, with 6 MM at start up in 2011) and 

the Nearshore Station Pilot Project (estimated at 12 

MM from the end of 2011 onwards). ETD manager 

is also involved in supporting these activities (see 

in-kind below). 

Space: For laboratory and warehouse space see in-

kind contribution from CSIC and IEO below.

In-kind Contributions: There are important in-kind 

contributions to be considered in the development of 

the SOCIB Engineering and Technology Division. The 

ETD Division Manager/Vice Director and the Engi-

neers Manager are planned to be part of the in-kind 

➌  Technical supervision infrastructures.

➍ Onshore network.

➎  Land base termination of sea infrastructure – 

raw data archiving.

➏  Land-sea communication segment.

➐ Node from branching unit to node extension 

interface.

➑  Branch extension of the network.

➒ Junction box.

➓ Link to instruments.

 Individual instrument/sensor.

Figure 11: Diagram Nearshore Station

A pilot phase will run from 2010 through to 2012.

4. Nature of investment:

Investment: 

➊ Facility Support and Technology Development 

Unit: for 2010 major investments include; a 10 – 12 

m RIB to support glider operations and other coastal 

work and a larger pressure chamber for glider and 

ROV/AUV laboratory testing in 2011. 

➋ New Technology Implementation/Pilot 

Programme Unit - Ships of Opportunity/Fishing 

Fleet Monitoring Project: An initial 9 month pilot 

Programme will start in 2010, with the purchase, 

training and installation of one sensor system in one 

fishing vessel. If the pilot is successful an additional 

9 sensor systems will be installed aboard fishing 

vessels in Mallorca, Menorca, Ibiza and Formentera, 

to provide a monitoring fleet of 10 from 2011 

onwards. New Technology Implementation/Pilot 

(T, S) at time of fish capture, using an autonomous 

monitoring system (RECOPESCA system) installed 

on fishing vessels. The long term aim is to have 10 

fishing vessels operating throughout the Balearic 

Islands to obtain information on the water column 

(to the depth of the fishing nets, usually between 50 

and 300 m and for the shrimp fleet reaching 800m) 

enabling the monitoring of the evolution of the 

thermocline and halocline spatially and temporally, 

and the relation of this with catch yield in order 

to progress towards sustainable fisheries. A pilot 

phase, commencing in June 2010 for 9 months, 

will test the possibilities of the sensor and data 

transmission system through the installation and 

operation of one RECOPESCA system on a fish vessel 

operating out of Palma harbour. This project is a 

partnership with IEO and IFREMER, IOE will provide 

a the PI some engineering resources for calibration 

and testing, data integration will commence with 

support from the Data Centre and the Systems 

Operations and Support Division QC engineer. As 

the pilot project commences in June before the 

incorporation of the ETD Manager it will be initially 

coordinated through the Office of the Director. 

(See Ships of Opportunity/Fishing Fleet Monitoring 

Project Plan for more details).

➋ The Near Shore Station Project objective is 

to set up a near shore monitoring station, an 

underwater observatory system that will combine a 

near shore cable (up to approximately 50 m depth) 

instrumented with state of the art sensors and 

AUV/ROV monitoring of the Natural Park area to 

the east of Formentera. The planned monitoring 

activity is original in that it combines fixed point 

measurements from the nearshore cable with 

spatial sampling using AUV/ROV’s. The system 

is being designed in conjunction with leading 

international teams (VENUS and OBSEA26) and will 

comprise of the following components:

➊ Dissemination and user interfaces, infrastructure 

management.

➋ Databases.

26. http://www.venus.uvic.ca and http://sites.upc.edu/~www-

sarti/OBSEA/info/intro/intro_es.html

Society: Providing habitat mapping.

Outreach and Education: ‘real-time’ coastal ocean 

data nearshore station.

International Collaboration: Cooperation antici-

pated with VENUS, Canada.

2. Initial deployment configuration 

The ETD Division will commence operations in 

2010 with the hiring of the Vice Director (Division 

Manager) and 3 engineers, one of which will be 

the ETD Pool Manager. Initial activities will include 

the establishment of the Division priorities (long 

and short-term) and channels of communication 

to ensure the effective management of the 

engineering resources to meet the SOCIB objectives 

and establishing coordination with the Systems 

Operation and Support Division and SOCIB Partners 

to support the Facilities. 

1. Facility Support and Technology 
Development Unit

The SOCIB laboratories and warehouse are initially 

a shared resource provided in-kind by IMEDEA, 

the initial deployment encompasses the purchase 

of additional equipment and the setting up of the 

SOCIB ETD capability, including the implementation 

of procedures for the calibration, repair and 

maintenance of all SOCIB maintained oceanographic 

equipment. Support for the implementation and 

maintenance of moorings facilities is anticipated in 

2010, and in 2011 the drifter Facility, coordination of 

additional support for the Glider Facility and Marine 

and Terrestrial Beach Monitoring, will also need to 

be considered and coordinated.

2. New Technology Implementation/Pilot 
Programme Unit

Two Projects will commence in 2010:

➊ The Ships of Opportunity/Fishing Fleet Monitoring 

Project aims to implement a technology pilot for 

monitoring the coastal ocean using the fishing fleet 

based in the Balearic Islands. The specific objective 

is to collect data about the state of the coastal ocean 
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5. Budget

 

contribution from CSIC (contribution to salary from 

SOCIB depending on formal agreement-estimated 

at 30%-), the laboratory and warehouse pace are 

planned to be part of the in-kind contribution from 

IMEDEA (CSIC-UIB) and IEO will provide sensor 

testing, calibration, engineering and project man-

agement support for pilot installation and contacts 

within the fishing fleet.

The space required across all the System Operation 

and Support and Engineering and technology Divi-

sion are summarized in and the implications for the 

long term discussed in the Section 8 – Implementa-

tion Plan and Financial Projections 

Personnel - CSIC:

� Division Manager/Vice Director: 12 MM

� ETD Pool Manager: 12 MM

Personnel - IMEDEA (CSIC-UIB):

� Technician (CSIC): 12 MM

Personnel – IEO:

� Engineers and technicians: 3 MM 

Space - IMEDEA (CSIC-UIB):

� Warehouse: 30 m2 

� Workshop: 20 m2

� Physical Oceanography Instrument Lab: 50 m2

Summary in-kind contributions:

Total personnel: 36 MM per annum.

Total space: 100 m2 per annum.
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change and the complexity of the coastal zone 

require a solid base in scientific research directed 

at addressing existing and emerging sustainability 

challenges.

Balancing tourism activity and conservation 
goals is an important goal for achieving 
sustainability in coastal and marine areas of 
the Balearic Islands

Tourism, the world’s fastest growing industry and 

the most important economic activity in a substantial 

proportion of the world’s coastal zone (Spain and 

the Mediterranean in particular), represents one of 

the only non-extractive uses of coastal and marine 

environments, which can improve the quality of 

life of coastal residents and support conservation 

efforts, particularly through the implementation of 

marine and coastal protected areas. However, where 

coastal tourism is entirely dependent on a healthy 

and attractive natural environment, paradoxically, it 

represents one of the largest threats to these areas. 

The Balearic Islands is a mature island destination, 

historically characterized by “sun, sea and sand” 

tourism. Despite the fact that the Islands have main-

tained a substantially high standard of environmen-

tal quality in many coastal areas, there is evidence of 

social, economic and environmental repercussions 

related to tourism. In addition to facing threats which 

are characteristic of many coastal zones through-

out the world, the Islands posses the elements of 

insularity that specifically challenge the achievement 

of sustainability including limited space, resources 

and waste assimilation capacity. These threats are 

becoming increasingly significant with the preva-

lence of global change. Furthermore, the character-

istics of mature tourism destinations, including mass 

tourism, seasonal pressure on natural resources, 

residuals and unplanned coastal development, make 

the achievement of sustainability in the Islands all 

the more important and difficult. The Government 

of the Balearic Islands and additional civil society 

groups such as the Chamber of Commerce and the 

Economic and Social Council (CES) have demon-

strated strong support for scientific research aimed 

at addressing these challenges and ensuring the 

sustainable development of the coastal zone in the 

Oceanography and Sustainability (TMOOS) of IMEDEA 

(CSIC-UIB) with some additional members. A number 

of the projects that are currently being implemented 

were initiated by the current team members while 

they were in IMEDEA (CSIC-UIB), which continues 

to collaborate closely with ICTS SOCIB through the 

TMOOS department. 

2. International Context

Global change is making the achievement of 
sustainability increasingly challenging

The sustainable management of coastal and 

marine ecosystems has become one of the 

greatest environmental challenges in the last 

decade. Sustainable Regional Development and 

the achievement of a good environmental status of 

coastal and marine zones have become two of the 

main priorities of the European Union (e.g. European 

Marine Directive, Integrated Maritime Policy, 

Integrated Coastal Zone Management Protocol, and 

Water Framework Directive). 

Global change, which may be defined as, “changes 

in the global environment (including alterations in 

climate, land productivity, oceans or other water 

resources, atmospheric chemistry, and ecological 

systems) that may alter the capacity of the Earth 

to sustain life”28 is increasing the susceptibility and 

vulnerability of coastal ecosystems to negative 

impacts of human and natural pressures, making 

the achievement of sustainability all the more 

challenging. Population pressure and associated 

sustenance and economic needs are also growing, 

reaching increasingly deeper into new, “unspoiled” 

areas in order to satisfy the desires of humans’ 

search for “pristine” environments. Total protection 

of marine and coastal ecosystems, through banning 

all types of use across large areas is becoming a 

decreasingly realistic management option. Rather, 

the reality is shifting towards a need to manage 

human activity as part of coastal and marine 

ecosystems. Understanding the effects of global 

28. Global Change Research Act of 1990, PL 101-606.

assist decision-makers to effectively manage the 

coastal zone and address specific issues related to 

ICZM. Involvement and collaboration of stakeholders 

and the continuous transfer of information in useable, 

comprehendible format to decision-makers were 

important components of this initiative 27. 

Following a recommendation in 2008 from the Board 

of Trustees, since 2009, the research and objec-

tives associated with the i+D+I GIZC project are 

being continued as part of the Strategic Issues and 

Applications for Society Division (SIA) Division of 

SOCIB. The SIA Division research team consists of 

original members of the ICZM research group from 

the Department of Marine Technologies, Operational 

27. Further details, results, etc can be found at http://www.

costabalearsostenible.es

1. Historical Context 

In 2005-2008 the Mediterranean Institute of Advanced 

Studies (IMEDEA (CSIC-UIB)), a joint institute of the 

Spanish National Research Council (CSIC) and the 

University of the Balearic Islands (UIB), implemented 

a project with the Government of the Balearic Islands 

(DG Research, Technological Development and In-

novation) to support science-based Integrated Coastal 

Zone Management (ICZM). The project (i+D+I GIZC) 

represents the first major collaborative step towards 

establishing ICZM in the Islands. The project activi-

ties of fell under three major categories: ➊ Targeted, 

disciplinary research aimed at addressing specific 

data needs and priorities to progress towards ICZM, 

➋ interdisciplinary research aimed at addressing 

cross-cutting issues, and ➌ the development of 

technological and conceptual tools and models to 

Infrastructure Investment 10:        
Strategic Issues and Applications for Society Division 
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to improving environmental sustainability in today’s 

global change climate.

Monitoring and the use of interdisciplinary 
scientific data for decision making

The success of ICOM in supporting sustainability 

goals in Europe has been limited by the challenge 

of translating scientific data into appropriate 

formats for decision-making. Indicators, 

monitoring, observing and prediction systems 

are critical to the success of ICOM but need to be 

integrated into the ICOM framework in order to be 

effective for supporting sustainability goals. New 

Coastal Observing and Forecasting Systems in 

the Mediterranean such as ICTS SOCIB, or other 

initiatives in the USA (OOI, IOOS) or Australia (IMOS) 

generate data that contribute to establishing 

the state of ecosystems, their changes (implies 

the existence of baseline data in multiple areas), 

forecasting their evolution, thus providing valuable 

technological, scientific support to new approaches 

to coastal management34. The data provided by 

such systems, including social science data, will 

need to be effectively integrated into the ICOM 

framework. Existing and emerging data integration 

tools, particularly as they relate to coastal and 

maritime spatial planning 35, need to be evaluated 

and developed to determine how they can be used 

to facilitate this goal, with the transfer of scientific 

information in meaningful formats to policy makers 

being an integral, important challenge. 

Effective governance systems for supporting 
science-based, integrated approaches to 
managing coastal and marine ecosystems

In an ICOM context, governance may be defined as 

the process by which governments, institutions 

and society in general generate, influence, and 

implement policies to support sustainability goals in 

34. OceanObs Conference Statement, September 2009:

http://www.ioc-unesco.org/index.php?option=com_content&ta

sk=view&id=163&Itemid=112

35. Maritime Spatial Planning is a priority for the nextEuropean 

Commission; see http://europa.eu/rapid/pressReleasesAction.

do?reference=IP/09/1530&format=HTML

frameworks, and with a clear objective of improving 

the management of Mediterranean coastlines and 

marine areas. There are a number of dimensions 

related to ICOM which, in our opinion, require 

attention in future research projects in the 

Mediterranean, which may also be relevant in 

Europe’s other regional seas and internationally. 

These aspects, which are summarized in more detail 

in the following paragraphs include, but are not 

limited to, the following major research lines:

➊ Applied, problem orientated science directed at 

developing and evaluating decision-making tools 

and frameworks for managing social-ecological 

systems.

➋ Monitoring and the use of interdisciplinary 

scientific data for decision making.

➌ Research targeted towards effective governance 

systems for supporting science-based, 

integrated approaches to managing coastal and 

marine ecosystems, including the transfer of 

science to society. 

Applied, problem orientated science 
directed at developing and evaluating 
decision-making tools and frameworks for 
managing social-ecological systems

Scientific research that provides practical and effec-

tive management tools and frameworks for con-

forming conservation goals to local socio-political 

realities is necessary. Well preserved marine and 

coastal areas are critical to ensuring the well-being 

of Mediterranean society and its visitors. Scientific 

research aimed at understanding and supporting 

decisions related to such realities may be limited, 

particularly in Europe, by the relatively recent 

emergence of academic programmes that provide 

appropriate training for scientists to address these 

problems, in addition to limited support for such re-

searchers in the current academic environment (i.e. 

limited relevant journals, low SCI rankings, limited 

research funding mechanisms, scholarships etc.). 

In this context, research groups such as the Ocean 

BIT Sustainability Science and ICOM Research Group 

represent an emerging, necessary class of academic 

that could provide positive, practical contributions 

area of Sustainability Science and ICOM32 of ICTS 

SOCIB33, are examples of initiatives that are based on 

this approach. 

ICOM seeks to develop an integrated framework 

for sustainable development of coastal and marine 

areas that is based on finding points of equilibrium 

among governance, economic needs, quality of life 

and preservation of natural resources. If properly 

implemented, it is an effective process for advancing 

towards sustainability in coastal and marine 

zones, ensuring conservation and preservation of 

ecosystems, equitable use of coastal and marine 

resources (natural, physical, socioeconomic, and 

cultural) and integration among uses, sectors, and 

administrative zones. Coastal and marine zones 

of Mediterranean countries, especially islands, 

which are particularly vulnerable, continue to 

show evidence of negative environmental impacts, 

suggesting that management of these areas 

has been largely unsuccessful in responding to 

sustainability challenges. Scientific research 

related to ICOM has been fragmented and, in 

many cases, has failed to support or improve 

maritime governance and integrated management 

approaches. 

Since ICOM is an interdisciplinary topic, it can 

potentially include research related to any aspect of 

the coastal zone. Due to this, a considerable amount 

of scientific research has been carried out under the 

auspices of ICOM without enough consideration as 

to how it might actually benefit or be incorporated 

into the ICOM framework. In this context, ICOM 

research in the future needs to be focused, carried 

out by entities with real experience conducting 

scientific research within ICOM or complementary 

32. ICTS-SOCIB research is focused in coastal and maritime 

zones, with emphasis on integrated research across spatial 

boundaries (e.g. coastal zone, territorial sea, EEZ, continental 

shelf, which represents the whole of the Mediterranean sea). In 

this context, we have chosen to use the term Integrated Coast-

al and Ocean Management (ICOM) to encompass research 

across various spatial scales in coastal and marine areas. The 

basic principles are the same as for Integrated Coastal Zone 

Management (ICZM), but are applied to a larger spatial scale.

33. http://SOCIB.org/

future. In this context, the Islands represent an ideal 

and necessary location for advancing scientific re-

search related to sustainability science, particularly 

as it relates to managing critical economic activities 

such as tourism. 

Towards Sustainability Science29 and 

integrated approaches to managing 

ecosystems

In the last decade, the scientific community has 

dedicated increasing attention to the need to manage 

human activity as part of coastal and marine ecosys-

tems, often referred to in the context of social-eco-

logical systems30. This is reflected in new, integrated 

scientific approaches that seek to combine assess-

ment, monitoring, prediction and decision making 

into frameworks for managing marine and coastal 

social-ecological systems (e.g. ICZM, Coastal and 

Maritime Spatial Planning, Marine Protected Areas, 

sustainability science, ecosystem approach). The 

recent award of the Nobel Prize in Economics to 

Elinor Ostrom for her work on governing common 

pool resources is a testament to the importance that 

is being attributed to human dimensions of natural 

resource management and sustainability issues at 

a global scale. This emerging science is more ap-

plied, interdisciplinary and problem orientated than 

traditional scientific approaches. There is a need 

to advance these new forms of science in order to 

support emerging marine and coastal management 

strategies in Europe and internationally. This re-

quires rigorous, quantitative social science research 

that complements the natural and physical sciences 

(and vice versa) aimed at understanding, modelling 

and monitoring social-ecological systems and as-

sociated sustainability problems. The work carried 

out during the I+D+i GIZC project (2005-08)31, which 

is now being continued within the strategic research 

29. Clark, WC. Sustainability Science: A Room of its own, PNAS, 

Feb 2007, 104(6): 1737-1738.

30. Conference on Coping with Global Change in Marine 

Social-Ecological Systems, FAO, Rome, July 2008 http://www.

confmanager.com/main.cfm?cid=846

31. http://www.costabalearsostenible.com/en_index.html
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Currently, the research group is implementing five 

major research activities (RA) in response to the 

three research objectives. Specifically:

The Development of Coastal and Marine 
Special Area Management Plans (SAMPs) in 
the Balearic Islands (11/2009 – 12/2013)

Principal Investigators: Amy Diedrich, Pablo 

Balaguer.

Funding: ICTS SOCIB is currently funding the 

initial stages of this project through dedication of 

personnel. Additional funding will be secured by the 

lead researcher from the potential sources listed 

previously in this section. 

Responds to: 

� Objective 1. To develop and evaluate decision-

making tools and frameworks, with emphasis 

on coastal and maritime spatial planning, the 

ecosystem approach, marine protected areas, 

risk analysis, indicators and monitoring.

� Objective 2. To improve understanding and 

application of concepts related to carrying 

capacity such as limits to growth, resilience, 

and critical thresholds in coastal and marine 

environments.

� Objective 3. To conduct research targeted at 

influencing environmental governance and 

management systems, including the transfer 

and communication of science to society.

SAMPs, which gained recognition through the USA 

Coastal Zone Management Act (1972) may be defined 

as “resource management plans and implementation 

programs developed to improve the management 

of a discreet geographic area. SAMPs are employed 

most often to supplement existing management 

programs, in specific areas where the broad 

program policies are not working well, or where 

there is a need to better align coastal policy or to 

address complex multi-jurisdictional coastal issues” 

(http://coastalmanagement.noaa.gov/special.html). 

The similar concept of Maritime Spatial Planning 

(MSP) has recently become a priority topic for 

➋ To improve understanding and application of 

concepts related to carrying capacity such 

as limits to growth, resilience, and critical 

thresholds in coastal and marine environments.

➌ To conduct research targeted at influencing 

environmental governance and management 

systems, including the transfer and 

communication of science to society.

This will be achieved through collaborations with 

researchers from different disciplines (within ICTS 

SOCIB and from other institutes) and by working 

with stakeholders and decision makers in order to 

bridge the science-policy gap and shift concepts and 

frameworks such as sustainability and ICOM from 

theory into effective management. 

4. Research Activities36 

The current and planned projects for the next 4 

years respond to the 3 interrelated objectives listed 

previously. New objectives may emerge in the 

coming years as a result of scientific evolution or 

in response to societal needs. Current and future 

projects will be funded partially by ICTS SOCIB 

through the basic budgetary needs defined in section 

5 and through external sources of funding. A number 

of the current initiatives of this research group are 

being funded in part by other entities (see details 

for each initiative below). One of the primary tasks 

of the group over the next 4 years will be to identify 

and secure additional potential funding sources 

through the development of project proposals and 

collaboration with other research entities. External 

funding sources include (but are not limited to):

� Foundations (e.g. Tinker Foundation, Tiffany 

Foundation).

� European Commission (e.g. 7th Framework 

Programme).

� International organizations (e.g. UNESCO).

� Local organizations (e.g. Chamber of Commerce)

� Government (National and regional).

36. To March 2010.

evaluating, understanding and improving social-

ecological systems, including governance, 

developing associated management frameworks, 

and developing tools that make full, appropriate 

use of scientific data for supporting ICOM. Research 

must be truly interdisciplinary, integrated, and 

crosscutting, involving scientists and decision-

makers with experience working in ICOM and related 

fields and communicating across the science-policy 

interface. Research projects should be participatory, 

involving local stakeholders wherever relevant 

in order to ensure the results that are generated 

respond to societal needs and are useful and 

applicable to decision-making. The socio-economic 

impact of triggering these approaches in Europe 

should have tangible positive effects on key sectors 

in Europe (tourism, sustainable marine resources, 

safety of at sea operations, etc), by this also re-in 

forcing the role of science and technology as the 

backbone of sustainable development. 

Mission

The mission of this research group is to advance 

sustainability science, with special emphasis 

on ICOM, through conducting research at local, 

regional and international scales (e.g. Balearic 

Islands, Mediterranean and Europe, including 

other countries/islands where the results may be 

comparable and used to advance general scientific 

theory). Specifically, research will be aimed at 

understanding human-environment interactions 

across coastal and marine zones and providing 

practical solutions to solving sustainability 

problems. 

Objectives

Specific research objectives, which will evolve in ac-

cordance with new scientific developments, includ-

ing local, regional and international priorities, are: 

➊ To develop and evaluate decision-making tools 

and frameworks, with emphasis on coastal 

and maritime spatial planning, the ecosystem 

approach, marine protected areas, risk analysis, 

indicators and monitoring.

the coastal zone. A functioning governance system 

should include all of the elements necessary to 

support the ICOM process which include, among 

others, institutions, legislation, and mechanisms 

for coordination, public participation, conflict 

management and enforcement.

There is a clear need to improve coastal and marine 

governance, particularly in the Mediterranean, 

in order to support integrated management 

approaches. This may be achieved through research 

that aims to evaluate existing governance systems 

and mechanisms in order to establish the factors 

that determine their effectiveness or failure, in 

addition to research that responds to and works 

within the existing governance system. Governance 

related research should be used to establish a 

management framework that makes full use of 

available quantitative and qualitative scientific and 

management tools (e.g. assessment, monitoring, 

prediction, communication, conflict management, 

decision-making, public participation), resulting in 

a systematic management process that could be 

applied to a variety of sustainability scenarios and at 

different spatial scales. 

The Balearic Indicators Project is an example of a 

project that was developed and implemented with a 

view to influencing ICZM governance in the Islands. 

This was achieved through a participatory approach 

and through collaboration with the Economic 

and Social Council of the Balearic Islands (CES) 

and members of this research team. The project 

resulted in a system of indicators and associated 

implementation guide, which was formally presented 

to the Government of the Balearic Islands in January 

2009 as Dictamen (official opinion) 5/2007 of the CES.

3. Vision, Mission and Objectives

Vision

We believe that in order to respond to the challenges 

associated with achieving successful, integrated 

management of coastal and marine ecosystems, 

there is a need for research which focuses on 
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process for the management of limits to growth in 

coastal areas. 

Balearic Indicators Project 
(11/2006 – 12/2010)

Principal investigators: Amy Diedrich, Ferran 

Navinés, Joaquín Tintoré.

Funding: Government of the Balearic Islands, ICTS 

SOCIB (since 2009).

Responds to: 

� Objective 1. To develop and evaluate decision-

making tools and frameworks, with emphasis 

on coastal and maritime spatial planning, the 

ecosystem approach, marine protected areas, 

risk analysis, indicators and monitoring.

� Objective 2. To improve understanding and 

application of concepts related to carrying 

capacity such as limits to growth, resilience, 

and critical thresholds in coastal and marine 

environments.

� Objective 3. To conduct research targeted at 

influencing environmental governance and 

management systems, including the transfer 

and communication of science to society.

This project resulted from collaboration between 

IMEDEA (CSIC-UIB) and the Economic and Social 

Council of the Balearic Islands (CES), which was 

initiated in 2006. Funding was provided to IMEDEA 

by the Government of the Balearic Islands as part 

of the i+D+I GIZC project. The result of this project 

was a system of indicators for implementing ICZM 

in the Balearic Islands based on internationally 

established research on indicators, tailored to local 

needs through a participatory process. The system 

was published as a book, which also serves as an 

implementation guide for the system, and formally 

presented to the Government of the Balearic Islands 

in January 2009 as Dictamen (official opinion) 5/2007 

of the CES. Since the start of 2009, ICTS SOCIB has 

been continuing this project with internal funds (ded-

ication of staff and financing of one intern) to support 

the implementation of the system using Menorca as 

a pilot zone. This initiative that is being coordinated 

SOCIB has a strong working relationship with the 

Habitats and Oceans Department of DFO, and have 

worked together in a number of meetings since 2009 

to exchange experiences and ideas, and to develop 

the risk assessment tool and related integrated 

approaches to coastal and marine management.

LIMCosta Mallorca: Establishing limits 
to growth in the coastal zone of Mallorca 
(10/2007 – 03/2010)

Principal Investigators: Amy Diedrich, Joaquín 

Tintoré.

Funding: Chamber of Commerce of Mallorca, SOCIB 

(since 2009).

Responds to: 

� Objective 2. To improve understanding and 

application of concepts related to carrying 

capacity such as limits to growth, resilience, 

and critical thresholds in coastal and marine 

environments.

� Objective 3. To conduct research targeted at 

influencing environmental governance and 

management systems, including the transfer 

and communication of science to society.

This project, which was initiated in 2007, resulted 

from collaboration between the Chamber of 

Commerce of Mallorca and IMEDEA (CSIC-UIB) with 

the overall objective of studying limits to growth 

in the coastal zone of Mallorca and generating 

awareness at the societal level. Funding for this 

project was provided to IMEDEA (CSIC-UIB) by the 

Chamber of Commerce for 15 months of research. 

ICTS SOCIB has been continuing this work using 

internal funds since 2009 in addition to the continued 

collaboration of the Chamber of Commerce. Specific 

studies have included an extensive literature review; 

research on the carrying capacity (physical and 

social) of recreational boats in bays and beaches; 

and the establishment of priority objectives 

for sustainable development of local business 

owners. The partners are currently working on 

the development of a publication that will describe 

the results of the project and outline an innovative 

MPAs, and oil spill decision support tools, in addition 

to establishing a link between social-ecological 

dimensions and the oceanographic and data 

collected generated by other departments of ICTS 

SOCIB. This research area will also serve to identify 

emerging research needs in order to develop future 

project proposals for the group. 

KNOWSeas (04/2009 – 03/2013)

ICTS SOCIB/IMEDEA (CSIC-UIB) collaborators: 

Amy Diedrich, Joaquín Tintoré, Guillermo Vizoso

Funding: EC 7th Framework Programme (in kind 

contributions from IMEDEA (CSIC-UIB))

Responds to: 

� Objective 1. To develop and evaluate decision-

making tools and frameworks, with emphasis 

on coastal and maritime spatial planning, the 

ecosystem approach, marine protected areas, 

risk analysis, indicators and monitoring.

� Objective 3. To conduct research targeted at 

influencing environmental governance and 

management systems, including the transfer 

and communication of science to society.

SOCIB researchers are working to further their 

research objectives through collaborating with 

IMEDEA (CSIC-UIB), which is a partner on the 

KnowSeas project (http://www.knowseas.com/). 

KnowSeas has the overall objective of generating 

a comprehensive scientific knowledge base 

and practical guidance for the application of the 

Ecosystem Approach to the sustainable development 

of Europe’s regional seas. ICTS SOCIB is participating 

in work associated with the development of an 

ecosystem based management system (EBMS), a 

systematic process for implementing the ecosystem 

approach and in the Mediterranean case study for 

this project. Specifically, the team will work with 

the CSIC partner to develop the Risk Assessment 

tool, using a similar approach to the one that is 

being developed by the Department of Fisheries and 

Oceans of Canada (DFO, http://www.dfo-mpo.gc.ca/

science/coe-cde/ceara/index-eng.htm). The ICTS 

the European Commission 37, including influential 

scientific groups such as ICES (International Council 

on the Exploration of the Seas). MSP may be defined 

as, “a public process of analyzing and allocating the 

spatial and temporal distribution of human activities 

in marine areas to achieve ecological, economic, and 

social objectives that area usually specified through 

a political process”38. 

The development of SAMPs through the application 

of a MSP approach, extended to include coastal 

areas, will be a priority research area for the 

Sustainability Science and ICOM research team over 

the coming years. The plans will be developed using 

an approach similar (adapted to local reality where 

needed) to that described in Ehler and Douvere 

2009 (see footnote 9) and following the standards 

set by the European Commission. This approach 

encompasses many of the basic principles of the 

team’s research approach including the need for: 

� A participatory approach.

� Improved governance through the use of 

science-based decision making tools.

� Making best use of available data.

� An interdisciplinary approach (i.e. integrating 

data from the natural, physical and social 

sciences).

The process for the development of the SAMPs will 

be tested in two selected pilot areas: one urban 

and one natural. These plans and will serve as 

points of convergence for the majority of past, 

current, and planned research foci’s of this group 

including indictors, limits to growth, zoning, beach 

monitoring, ETD (Environmental Technology 

Development) programs on habitat protection and 

37. European Commission. 2008. Roadmap for Maritime 

Spatial Planning: Achieving Common Principles in the EU. 

COM(2008) 791 final; and http://europa.eu/rapid/pressReleas-

esAction.do?reference=IP/09/1530&format=HTML

38. Ehler, C, Douvere, F. 2009. Marine Spatial Planning: a step-

by-step approach toward ecosystem-based management. 

Intergovernmental Oceanographic Commission and the Man 

and the Biosphere Programme. IOC Manuals and Guides 53. 

ICAM Dossier 6. Paris, UNESCO.
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the core team will be comprised of these three staff 

members as of 2011, with additional collaborating 

researchers or interns contracted on an as needs 

basis and contingent upon available resources.

Space: The team will require permanent office 

space for 6 people (including 1 space for visiting 

researchers). This space has already been made 

available. 

In-kind: no specific in-kind needs will be required to 

support this Division.

5. Budget

sharing of information with other researchers and 

institutions working in related fields. These activities 

will be in addition to other activities that are funded 

by external sources (i.e. European Projects, etc.). 

Anticipated activities that will require funding in 2010 

include, but are not limited to:

� Participation in the International Conference 

on Coastal Conservation and Management in 

the Atlantic and the Mediterranean, Estoril, 

Portugal, 11-17 April (estimated 1500€ x 2 

persons).

� Participation in the Littoral 2010 Conference: 

Adapting to Global Change in the Coast, London, 

UK, 21-23 September (estimated 1700€).

Personnel: two personnel, a lead researcher 

(postdoctoral researcher to lead the research 

activity of the group) and a senior technician 

(provides technical support to this research team) 

have been employed since January 2009 to research 

and initiate contacts with local governmental 

organisations required to create ICOM tools for 

use in the Balearic region and beyond, they have 

been assisted by three part-time staff39. From 2012 

onwards the personnel employed under SOCIB 

contacts will reduce to one senior permanent staff 

and one part-time collaborating researcher, as it is 

anticipated that other support will be funded through 

external project relate funding to develop the 

science/societal tools.

In 2011, the team will contract a postdoctoral 

researcher to work with the lead researcher and the 

technician to further the objectives of the group. This 

researcher and the technician will be funded through 

projects (to be developed in 2010). Potential sources 

of funding for this research include, but are not 

limited to: Ramon y Cajal scholarship or equivalent 

international scholarship, European Commission and 

ICTS SOCIB Projects. It is intended therefore that 

39. Collaborating researcher: This researcher contributes 

3 MM per year to the research objectives of the group. 

Pre-doctoral researcher: This researcher provides fulltime 

research support to the group. Pre-doctoral intern: This intern 

contributes part time 3 MM per year to the research objectives 

of the group.

by IBESTAT in collaboration with ICTS SOCIB and 

OBSAM (Menorca). In April 2010, the pilot study will 

be extended to include the island of Mallorca. 

Development of a proposal for an ICZM 
Governance Structure for the Balearic 
Islands (11/2009 – 12/2010)

Principal investigators: Ferran Navinés, Amy 

Diedrich.

Funding: ICTS SOCIB.

Responds to: 

� Objective 3. To conduct research targeted at 

influencing environmental governance and 

management systems, including the transfer 

and communication of science to society.

The objective of this project is to develop a proposal 

for a governance structure (based primarily on 

existing organizations) that could support ICOM in 

the Balearic Islands, including the implementation 

of the System of Indicators for ICZM (Dictamen 

05/2007). This structure will be developed using 

the recently developed AENOR (Spanish Association 

for Standardization and Certification) Guide for the 

implementation of a system of ICZM in Spain.

5. Nature of investment 

Investment: investment required in computing 

equipment and software is purchased, implemented 

and managed under the Computing and IT Services 

budget. 

Operations: the operations cost considered here 

is essentially related to the visits and training 

exchanges of personnel as well as contributions to 

international meetings and workshops. The travel 

budget is estimated as 10,000 € per annum and 

will be utilized on a selective basis for participation 

in conferences, meetings and work placements. 

Such activities will be selected on the basis that 

they will serve to advance the research objectives 

of the group through collaboration, learning and 
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infrastructure assumes a data lifecycle where data 

collection and pre-processing has already been made 

by the observing subsystem, similarly, it assumes 

that the modelling and analysis subsystem acts as a 

data consumer, however it does not take into account 

the computing infrastructure required for these two 

subsystems to perform their respective tasks.

In fact the TMOOS Department at IMEDEA (CSIC-

UIB) acts as a useful pilot for the SOCIB Computing 

and IT infrastructure, as it supports all of the 

TMOOS Departments needs in terms of the whole 

data lifecycle, including data collection, archiving, 

discovery, download, distribution, modelling 

and visualization. The IMEDEA computing and IT 

facilities supports the department and researchers 

in associated areas (approx. 150 people) and is 

located in a 35 m² room. They currently have around 

25 servers, a computing cluster with 20 nodes 

and a blade server. In terms of communications, 

they handle around 700 network points, a PABX 

and several switches at different speeds, while 

the communication to the outside is accomplished 

through an double optic fibre ring with UIB 

(University of the Balearic Islands). The total 

storage space is around 12 TB for storage and 10 

TB for backup. Although the design of the IMEDEA 

Computing and IT infrastructure can be used as 

a blueprint for ICTS SOCIB in terms of structure, 

with data at the core of the SOCIB mission the 

infrastructure requirements for the collection, 

archiving, discovery, download, distribution, 

modelling and visualization of data will be amplified 

and enhanced for ICTS SOCIB.

The SOCIB Computing and IT Service will provide 

the following; the major infrastructure to support 

Data Centre Facility and Modelling and Forecasting 

Facility, and the general infrastructure to support 

staff and administrative functions (requirements 

as outlined below). In addition the Computing and 

IT Service will encourage collaboration with other 

institutions, like UIB (University of the Balearic 

Islands) and IMEDEA (CSIC-UIB), in terms of sharing 

computing resources and spaces to increase joint 

computing capabilities and storage redundancy. 

encompasses a range of office support tasks, 

from lawyers and labour contract consultants to 

support contract processes, to office and equipment 

insurance, office supplies and cleaning services. 

Personnel: one senior level Financial Manager 

has been contracted from mid 2009 to develop the 

manage the personnel and purchase contracts, to 

create and manage SOCIB financial accounting and 

financial reporting systems, to manage the human 

resources needs and the development of the office 

space in general. Additional support for the Financial 

Manager will be contracted full-time from 2010.

Space: General office space at ParcBit, 300 m2

In-kind: no specific in-kind needs will be required to 

support this Service.

3. Budget

See below for the combined Infrastructure 

Investment 12: Services Budget.

Computing & IT

1. Service description and initial 
implementation 

IT (Information Technologies) and Computing 

infrastructures have become a key component of 

any modern organization, from small business to 

the largest company. This is even more important in 

a research centre and/or ocean observatory where 

‘data’ is one of its main products.

Several international initiatives exist with similar 

objectives to ICTS SOCIB; however most of them, such 

as IMOS in Australia or IOOS in the USA are composed 

of a partnership of centres, each one with its own 

local computing infrastructure. It is therefore difficult 

to compare directly these distributed computing infra-

structures with the needs of the SOCIB central com-

puting infrastructure. For example the IOOS Cyber-

as such recognizes the role it has in managing 

the impact of its day-to-day operations on the 

environment and in promoting the principles 

of sustainability in all its activities. ICTS SOCIB 

is committed to achieving environmental good 

practice through: 

� The prevention of pollution 

� Promoting the prudent use of natural resources 

and the minimization of waste, including working 

with suppliers and contractors, where possible, 

to ensure the best use of natural resources and 

to minimize the environmental impact

� As far as possible implementing a sustainable 

buildings policy 

� Implementing a transport and travel policy that 

encourages appropriate sustainable use of the 

transport options available

� Complying with, and where appropriate, 

exceeding, applicable legal and other 

requirements relevant to its operations

� Working with the all relevant external 

authorities, environmental bodies and 

associations to keep up to date with latest 

developments 

� Seeking to integrate sustainability into 

strategies, policies and operations

ICTS SOCIB will review this Policy and ensure that 

actions are taken to ensure continual improvement.

2. Nature of investment:

Investment: in 2009 investment has been made 

in setting up the SOCIB offices in ParcBit, Mallorca, 

including equipment, furniture and technical installa-

tions. Ongoing investment in 2010/2011 will be in an 

access control system, transport and marine science 

and sustainable science literature/ books.

Operations and Maintenance: this budget 

Management & Finance

1. Service description and initial 
implementation 

The function of Management and finance is to 

develop the administrative structure required to 

manage the following tasks:

➊ Human resources: management of contracts, 

social security payments and compliance with 

health and safety at work legislation (prevención 

de riesgos laborales).

➋ Administration: management of purchase 

process, including specific rules governing 

the spending of public funds, management of 

suppliers and associated contracts, tender 

process and public calls, inventory and 

management of installations.

➌ Finance: Creation and responsibility for 

managing financial budgets and annual 

accounts, auditing and public accountability, 

and creation of financial statements. Creation 

of annual accounts (Balance sheet, statement 

of losses and gains, and retained earnings 

(Balance, Cuenta de Pérdidas y Ganancias 

y Memoria e Informe de Gestion) and 

management reports.

➍ Fiscal: Management of financial assets and 

payment of the relevant taxes.

The following Policies have been developed:

➊ Human Resources Policy: 

The SOCIB human resources policy is simple; 

to ensure that the health, safety and welfare of 

SOCIB personnel is considered throughout all 

operations, and to enhance the quality of the 

SOCIB office environment both for people who 

work here.

➋ Environment and Sustainability Policy: SOCIB 

is committed to being a responsible and 

environmentally conscientious organization and 

Infrastructure Investment 11: Services
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➍ Computing: Two types of computing needs 

will be met by a High Performance Computing 

Centre (HPCC), composed of a serial and a parallel 

computing system. In terms of serial computing, a 

computing server for batch processing of serial job 

will be installed, this will be useful to run processes 

with a sequential code that require a large amount 

of shared memory. Most of the facilities will benefit 

from this server as it will allow data processing for 

observations as well as model inputs and outputs. 

The parallel computing system will be implemented 

in two stages, initially a personal supercomputing 

system will be installed in order to provide the 

modelling facility with the necessary infrastructure 

to deploy modelling applications and run initial tests. 

� 1 virtual machines server: web, mail, LDAP, 

printers, etc. 

� 1 data server: THREDDS, OPeNDAP, RAMADDA, etc.

� 1 spare server: to replace either of the other two 

in case of failure, in the meantime it will be used 

to test new configurations and procedures.

The operating system configuration for each service 

will be stored in the unified storage system. Thus, a 

hardware failure in one machine can be overcome 

quickly and easily by booting its configuration 

from the spare equipment. This design will change 

in the second phase, where load balancing may 

be implemented between the servers to improve 

robustness and fault tolerance.

and CIFS services will provide the ability to share 

centralized file systems between different users and 

servers. Data access from outside will pass through 

the services provided by the Data Management 

Facility. The initial capacity of the system will be 

13TB on a RAID system, organized as follows:

� 8TB for scientific data (both observational and 

numerical).

� 1TB for staff data (Windows and Linux Users).

� 2TB for general services (virtual machines).

� 2TB for HPCC (both serial and parallel.

computing, scratch regions).

13TB are planned for the initial deployment of the 

Computing and IT infrastructure. The growth rate 

will then depend on the requirements of the different 

facilities. SOCIB users will be able to store and share 

their own information and scientific data collected 

by the observing and modelling facilities will be 

available to users.

➋ Backup (internal and external): Archiving periods 

and recovery speed will determine if a unique 

backup system can cope with the different needs 

or if a hybrid system should be installed. The initial 

implementation (from early 2010) will consist of an 

external storage system, as in 2010 a small amount 

of the available storage will be used by SOCIB 

(mainly administrative and staff information) the rest 

of the storage system capacity will be used to store 

scientific data that is shared between SOCIB and the 

TMOOS Department at IMEDEA (CSIC-UIB). SOCIB 

will acquire the systems required to fulfil current 

legislation regarding security and storage, including 

a LTO04 tape system for permanent backup and 

a virtual tape system (implemented through hard 

disk storage) for fast recovery but limited archiving. 

An external placement for the backup system will 

be implemented to improve data safety in case 

of catastrophic event destroys the main storage 

system. 

➌ General services: The system proposal is based 

on three servers with exactly the same architecture 

and characteristics. In an initial phase, the different 

machines will handle different responsibilities.

Data Centre Facility Infrastructure: a centralized 

storage and automated backup of scientific data 

gathered by the different facilities, including 

observational data as well as numerical models 

outputs. Storage and backup policies will ensure 

storage of data compliant with current legislation.

Forecasting and Modelling Facility Infrastructure: 

an HPC infrastructure for researchers, modellers 

will be able to run operational forecasting models as 

well as specific case studies.

General Infrastructure (Staff and Administrative 

functions): a centralized storage and automated 

backup for administrative data. It will also provide 

a platform where a possible centralized database 

and management applications will be executed. 

Storage and Backup policies will comply with 

current legislation regarding data storage and 

security of data. Staff data will be on a shared file 

system. Each user will be allowed to apply access 

permissions to their files or folders. Backups of 

this file system will be performed periodically and 

archiving will be limited. Scientific data will be on a 

shared file system. Access policies will be defined 

for every dataset. Backups of this file system will be 

performed following current legislation and defined 

policies. Communications support with an adequate 

connection to all user computers as well as all the 

servers. Administrative data will be on a shared file 

system. Administrative personnel will be allowed to 

apply access permissions to files or folders. Backups 

of this file system will be performed following 

current legislation. 

The infrastructure required to support these three 

areas can be broken down under 5 headings; 

storage, backup (internal and external), general 

services, computing and communication and Fig. 11 

below shows the initial infrastructure design, based 

on current estimations of SOCIB needs.

➊ Storage: The storage under consideration 

consists of a unified storage system that provides 

several services in the same equipment. iSCSI 

service will provide the ability to store servers OS 

and configurations in this storage system. NFS 

Figure 11: Hardware infrastructure of SOCIB Computing and 

IT Service. Green boxes mean equipment located outside of 

SOCIB offices. Red lines represent inner communications, and 

blue lines represent outer communications.
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The core components are located at the SOCIB 

offices and currently consist of; two rack closets, 

one with storage systems and servers to support the 

general services and one for communications, SAI/

UPS and a VideoWall management server. Power 

consumption of the whole system and temperature 

of the room has been evaluated to confirm that both 

power supply and air conditioning is sufficient for the 

installed equipment. 

Finally the safety and security of the room and the 

following components are ongoing; adequate fire 

extinguishers for electronic devices and definition 

and communication of access policies, in line with 

legislation regarding data privacy and LOPD.

2. Nature of investment:

Investment: Investment in 2009 is mainly related 

to the setting up of the SOCIB personal computing 

and the network and communications systems. 

The major investment during 2010 and 2011 will be 

related to (a) data storage servers (13 TB), (b) general 

services computers and (c) high performance 

computing. 

Operations and Maintenance: is mainly related to 

the annual/biannual purchase of software licenses.

Personnel: one full time employee computer 

engineer is responsible for the system management, 

with additional staff on short tem contract in 2010 

to provide additional help desk and support to 

system management during the growth phase of the 

computing infrastructure system. 

Space: Air conditioned space of 6 m2 in SOCIB 

ParcBit offices.

In-kind contributions: This facility is additionally 

supported through in-kind contributions from 

IMEDEA (CSIC-UIB) and UIB, specifically: 

Space - IMEDEA (CSIC-UIB):

� Remote storage backup system (3U of a rack 

closet from TMOOS): 1 m2

This system will initialize the collaboration between 

the modelling facility and the computing service, 

acting as a two-way test bed for:

� The Forecasting and Modelling Facility to run 

initial tests and tune-up the applications.

� The Computing and IT Service to see the workload 

on the system and to use this as a benchmark 

to evaluate throughput, scalability and other 

parameters of the parallel computing system. 

Subsequently a cluster of computers will be acquired 

to increase the parallel computing capacity, combin-

ing this hardware with a similar system acquired 

by UIB will be initially trialled to assess if this would 

provide an enhanced platform accessible to both 

institutions as part of the partnership agreement.

Communications (outer and inner components): Outer 

communications includes the connection between 

SOCIB and the outer world through an internet con-

nection provided by UIB, composed of a monomode 

optic fibre between SOCIB offices at ParcBit and UIB, 

an optic fibre connected to a router at the University 

and to a 48 port switch stacked with a second one 

with similar characteristics. Providing his connec-

tion a bandwidth of 1Gbps between SOCIB and UIB, 

the UIB connection to the WAN through a 2 Gbps 

connection (estimated) to RedIRIS, a Spanish national 

research network (with a maximum bandwidth of 

10 Gbps). RedIRIS is connected to other networks all 

around the world, like Internet2 (USA) and Canarie 

(Canada) among others. Internet2 is the foremost 

U.S. advanced networking consortium. It provides 

a bandwidth of 100 Gbps to interconnect 200 U.S. 

universities in cooperation with 70 leading corpora-

tions, 45 government agencies, laboratories and 

other institutions of higher learning as well as over 

50 international partner organizations. The Austral-

ian Academic and Research Network (AARNET) links 

IMOS regional nodes through fibre optic backbone (10 

GBit Bandwidth between mainland sites), therefore 

ICTS SOCIB will be sufficiently served with bandwidth 

to the WAN in the immediate future, however this will 

be reviewed towards the end of this 5-year plan once 

data download and web site use is better known. 

Space - UIB:

� High Performance Computing Unit from 2011 

(under discussion): approximately 2 racks, 2 m2

Equipment - UIB:

� 1 Gbps fibre optics link from UIB to the SOCIB 

Office at ParcBit

Summary in-kind contributions:

Total space: 3 m2 per annum (with associated power 

supply and air conditioning).

Total equipment: fibre optic link.

3. Budget: 

See below for the combined Infrastructure 

Investment 12: Services Budget.
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months) providing their expertise to the mission and 

facilitating knowledge exchange with SOCIB staff 

in the crucial initial development of SOCIB during 

2010 and 2011. Longer term this will also foster 

international cooperation and the participation of 

SOCIB in the global ocean observing network. If 

additional funding can be found beyond 2012 then 

the Programme will be continued.

2. Nature of investment:

Investment: No specific investment required

Operations: There is budget for the basic Outreach 

and Education work from 2010 – 2014, Training 

and Mobility also has a limited budget to support 

travel, seminars and workshops from 2010 – 

2014. In addition there is operational budget to 

support one senior visiting scientist (SOCIB Fellow 

Programme) for 2010 and 2011. The Advanced 

Studies Programme will only be activated if specific 

additional funds are secured to support this.

Personnel: one part-time person will contracted 

in 2010 to support this work, initially focused on 

Outreach and Education activities.

Space: General office space at ParcBit

Sponsorship/In-kind: Given the limited 

operational budget for the Outreach, education, 

Training and Mobility service it is envisioned 

sponsorship and/or in-kind investment will be 

sought to support additional specific initiatives, such 

as seminars, workshops, educational events and 

public events.

4. Combined Services Budget: 

See below for the combined Infrastructure 

Investment 12: Services Budget.

The objectives of Outreach and Education work are 

as follows:

� Spreading knowledge about the ICTS SOCIB 

to the national and international scientific 

community and society in general.

� Make the science and technology develop-

ment accomplished by SOCIB interesting and 

approachable for society, helping expose the 

complexity of the challenges we face and the 

important role played by science and technology 

development in the decision making process, 

and more particularly in the complex task in-

volved in the research of our coasts and oceans. 

� Attract young students into the world of science 

in order to maintain a continued base of quality 

scientists and researchers. 

� Position SOCIB as one of the leading coastal 

ocean observing and forecasting systems, at a 

national / European level.

The impact and effectiveness of the outreach activity 

will be periodically assessed through surveys and 

questionnaires amongst the key user groups and 

suggestions and areas for improvement will be 

encouraged. 

Training & Mobility: The Training and Mobility work 

centres around the organization of conferences, 

workshops, seminars and exchanges, primarily 

for professionals. Workshops will be given by 

professionals selected both for their specific 

experience in essential areas related to SOCIB 

activities, e.g. ICZM, data management. The intention 

is that these workshops are set up as a place for 

solid, scientific and effective discussion. The training 

of professionals working in coastal management 

in scientific issues and methods is a cornerstone 

for the implementation of an effective integrated 

coastal strategy that meets the requirements of the 

complexity of the coastal environment from different 

angles, disciplines and concerns. In addition an 

SOCIB Fellow Programme will facilitate scientific 

exchange at a senior and international level, through 

attracting a senior oceanographic scientist to work 

at SOCIB central office for a sustained period (6 

Outreach and Education: An important aspect 

of the Outreach and Education work will be to use 

multimedia as a vector to engage and educate the 

public though visually impacting content, specifically 

catered for the different target audiences, combin-

ing the solid development at SOCIB with a powerful 

visual and outreach element, developing a formula 

capable of bridging the gap between the general 

public and the world of science. The rate of change 

of technology and communications development 

is increasing and society, especially the younger 

generations, are fast at adapting and integrating 

these technologies into their daily life. In order for 

science to remain relevant, it must adapt alongside 

society and be open to new methods of communicat-

ing science.

In addition to the public outreach efforts, SOCIB re-

quires that all outreach media and resources be well 

organized and easily accessible to the SOCIB person-

nel. This is necessary for use in scientific publica-

tions, posters, etc. This will be done through the 

maintenance of a searchable image/video databases, 

accessible online for any member of SOCIB. 

In addition the Outreach and Education work will 

target the development of the next generation 

of marine scientists through the development of 

initiatives with the local education system (schools, 

colleges and universities) and through the creation 

of an SOCIB Advanced Study Programme. The idea 

of the Advanced Study Programme is to establish 

an educational program embedded within SOCIB, 

managed by FUEIB and delivered by UIB. This would 

initially offer a Diploma Programme (2013), followed 

by a Masters Degree Programme (2014) and finally 

a PhD Programme. The initiation of this project will 

depend however on securing additional external 

funding to finance the set-up and initial three years 

of operation. Over the longer term the Programme 

should become self funding through attracting 

national and international students. 

1. Service description and initial 
implementation 

The role of the Outreach, Education, Training and 

Mobility Service is two fold, firstly to communicate 

the role, developments, successes, knowledge, 

research and results of the SOCIB consortium at 

a regional, national and international level, and 

secondly to use the knowledge generated within 

the SOCIB activities to inform society and create 

education and training programs to help develop the 

next generation of marine scientists and managers. 

The work of the Outreach, Education, Training and 

Mobility Service is organized along two themes; 

Outreach and Education and Training and Mobility. 

As a large, government-funded project, SOCIB will 

be presented through the traditional media paths 

and outlets, particularly at the start of the project. 

These include a variety of press releases through 

news papers, magazines, radio and television. In 

addition, taking advantage the internets powerful 

communication capacity, SOCIB will also make use 

of the ‘viral’ information dissemination capabilities of 

social networking (FaceBook, Twitter, YouTube, etc.) 

and special emphasis will be placed on collaborating 

with educators, giving them the tools to engage the 

interest of their students, creating a good level of 

scientific culture and bringing new and young talent 

into the world of ocean science. 

Key Target End Users:

� Coastal residents and citizens.

� Educators (teachers).

� Students and young talent.

� National and international research groups.

� Marine workers (fishermen, commercial ships, etc).

� Recreational user groups.

� Marine policy makers.

� Government and environmental agencies that 

work in marine and coastal areas.

� Conservationists / environmental groups.

Outreach, Education, Training & Mobility
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be related to the variability in local physical oceano-

graphic conditions. Developing an understanding of 

the variability in the local physical conditions, namely 

the Atlantic/Mediterranean transition and mesoscale 

dynamics, and the associated physical-biological 

link is at the core of this research. The research in 

conducted in partnership with IEO, CLS and TMOOS 

(IMEDEA CSIC-UIB). IEO have expertise and data in 

the biology aspects of this research area, CLS have 

experience in use of satellite data this research area 

and TMOOS have experience in the physical aspects 

of the Balearic Islands oceanography.

Connectivity and Marine Protected Areas - Design 

optimisation MPAs project 41: This project aims to 

establish how to optimise the design of Marine 

Protected Areas (MPA’s) through a network or MPS 

node structure related to local physical processes. 

The project is based on a joint study of variability 

in physical oceanographic parameters and the 

mean paths and survival rates of fish larvae, to 

establish the optimal design of MPA (i.e. a design 

that encompasses both the hatching and distribution 

of larvae) and will be investigated in the Balearic 

Islands using the local network of MPA’s and data 

regarding physical processes obtained through the 

SOCIB observing network of facilities. This is a topic 

of clear importance to marine sustainability and 

economics at both a local and international level. The 

research in conducted in partnership with IEO and 

TMOOS (IMEDEA CSIC-UIB). 

Once the current Implementation Plan is accepted 

the work of the Office of the Director will centre 

on overseeing the roll-out of the Implementation 

Plan, securing partnership agreements, securing 

additional key personnel, developing international 

relationships with world leading institutions and 

reporting to the governing bodies, as well as 

longer term identifying future goals and developing 

additional European and international level funding 

opportunities.

41. Dependant on the securing of additional external project 

funding.

the highest level, focus on where the Balearics have 

an opportunity to accomplish world-leading research 

outcomes and use the datasets available through 

SOCIB 40. Initially, due to funding constraints, the 

Focused Research Programme will be represented 

by a single project, Bluefin Tuna (see below for 

details). An additional topic ‘Marine Protected Areas 

- Design optimisation for connectivity’ has been 

additionally identified and the intention is that this 

will be developed with the addition of external project 

specific funding.

To date the Office of the Director has been primarily 

focused on setting up the basic SOCIB infrastructure, 

in terms of key personnel, key partnerships, report-

ing mechanisms and office space, including for 2009:

� SOCIB office set-up ParcBit.

� Hire of Staff.

� Development of Implementation Plan.

� Partnership Agreements.

� Reporting to Board of Trustees and Executive 

Commission.

� Appointing the Scientific Advisory Committee.

� Workshops to develop the Bluefin Tuna project 

and the Connectivity and Marine Protected 

Areas - Design optimisation MPAs project (see 

below for details).

Focused Research Programme Summary: 
Below is a summary of the two Projects currently 

proposed, the first of which, BlueFin Tuna, is further 

detailed in Annex 5.

Bluefin Tuna: This project will investigate the 

interannual variability in Atlantic bluefin tuna (Thun-

nus thynnus) spawning, in conjunction with IEO, CLS 

and IMEDEA TMOOS (CSIC-UIB). This is a project of 

clear economic interest and of particular relevance 

to the Balearic Islands, as one of only three known 

Atlantic bluefin tuna spawning grounds in the world. 

The interannual variability in spawning is believed to 

40. In this respect the intention is similar to RCOOS (Southeast 

Coastal Ocean observing Regional Association, USA) who have 

set up a subsystem (FAPSD) to utilize the information flow from 

the ocean observing system to develop higher level products

exchange of experiences, views and good practices 

between working groups and research teams is 

vital to achieve an effective and high quality science 

through RTD Relations the Office of the Director aims 

to contribute to the communication, coordination and 

exchange of opinions within the scientific community 

on the development of SOCIB Coastal Ocean 

Observing and Forecasting System. Specifically to 

support exchange at an international and high level 

of marine scientists, in order to (a) support SOCIB 

development with additional specific expertise, (b) 

create partnerships with national and international 

institutions (c) facilitate the international profile of 

SOCIB as a centre of marine excellence located in the 

Balearic Islands.

Focused Research Programme: A limited number 

of carefully chosen research projects, generally of 

5 years duration, that are carefully selected by the 

Office of the Director as representing research areas 

where SOCIB can offer a major contribution to issues 

of international scientific challenge through the 

investigation of regional oceanographic processes. 

The projects encompass the following elements, 

contribute to SOCIB research themes, involve a team 

of multi-institution and multi-national researchers at 

1. Description and initial implementation

The Office of the Director is responsible for the 

overall coordination of SOCIB strategy and planning, 

communication with external bodies, open access 

procedures and the Focused Research Programme. 

Strategy and planning: Create strategy, develop 

budgets and manage annual planning process with 

Vice Director and Division Managers. 

External communications: The Director is 

responsible for communication with the external 

governing and advisory bodies, the Board of 

Trustees, the Executive Commission and the 

Scientific Advisory Board. In addition an important 

role of Office of the Director is the initiation 

and negotiation of Partnership Agreements 

with research institutes, universities and other 

organisations participating or contributing to the 

SOCIB mission. 

Access: responsible for overseeing process for 

open call access to dynamic/re-locatable elements 

of the SOCIB facilities. 

RTD Relations: For science of any discipline the 

Infrastructure Investment 12: Office of the Director
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2. Nature of investment:

Investment: Investment in the BlueFin Tuna project 

commences in 2010 and is ongoing for 3.5 years. 

A specific net for the Bluefin Tuna operations is 

included in the R/V equipment budget.

Maintenance and operations: Annual costs cover 

the Scientific Steering Committee, with one meeting 

per year, travel to Mallorca and accommodation 

for the 10 committee members. In 2009 RTD 

Relations costs include international travel related 

to the development of the Implementation Plan 

and preparation of SOCIB future activities. The 

Bluefin Tuna project costs will be centred on one 

specific cruise per year from 2010 onwards; with 

an anticipated 8 days of operations (estimated at 

4.000 Euros/day) initially using the IEO operated R/V 

Francisco de Paula Navarro or similar R/V. 

Personnel: The Office of the Director includes the 

Director, employed from 2009 under agreement 

with CSIC, and an Office manager to coordinate all 

activities. 

Space: Office space in ParcBit 

In-kind contributions: The Bluefin Tuna project 

is additionally supported through important in-kind 

contributions from IEO, specifically: 

Personnel IEO:

� Bluefin Tuna PI (4 MM estimated), pending 

agreements. 

Space IEO:

� Office space for project leader: 10 m2

Summary in-kind contributions:

Total personnel: 4 MM

Total space: 10 m2 per annum

3. Budget
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Infrastructure Investment 02:  Coastal HF Radar Facility

� How will data and products be managed?

The data will be managed by the Data Centre Facility.

4. Products and Services

� The R/V will have some ship time allocated for 

outreach services

� Data and products depend on the operations, 

however are likely to include; CTD, physical, 

biogeochemical and biological samples, video 

from ROV/AUV and dive operations, survey 

datasets from towed vehicle surveys, position 

(lat and long), u and v.

1. Summary of Implementation Strategy 

For each of the major elements of SOCIB 

infrastructure (Facilities, Divisions and Services) 

Annex 3 contains a summary of the implementation 

strategy, a list of major assets and where 

appropriate a brief review of the anticipated 

products and services.

Annex 3: Implementation Strategy Details

Infrastructure Investment 01: Coastal Ocean Research Vessel

Activity Activity Phase Duration Start End

No. (months)

1 Visit to Manta R/V, USA PDP 1 April 2010 May 2010

2 Public call LP 3 May 2010 July 2010

3 Naval Engineer contract (18 months) LP 1 July 2010 Aug 2010

4 Preparation of tenders LP 2 Aug 2010 Sept 2010

5 Award Contract LP 1 Oct 2010 Nov 2010

6 Scientific Equipment tenders LP 12 Nov 2010 Nov 2011

7 Construction (+ 2 months buffer) C 14 Nov 2010 Jan 2012

8 Sea Trials IOC 3 Jan 2012 Mar 2012

9 Commence daily operations FOC - April 2012

CD - Concept Development 

PDP - Planning, Design and Pilots 

LP - Legal Procedure/Purchase 

C - Construction/Installation 

IOC - Achieve Initial Operational Capability 

OM - Operation and Maintenance 

FOC - Final Operation Capability

2. List of Major Assets 

� 24 m fast catamaran R/V, including scientific 

equipment.

3. Access and Data 

� How will data be provided? 

All data sets collected as a part of SOCIB funded or 

supported operations will be available online though 

the Data Centre Facility. For some operations such 

as when samples are collected and subsequently 

analysed, there may be a delay in making the data 

available, however researchers will be encouraged 

to provide the datasets within 2 months of collection. 

Externally funded research operations will be 

encouraged to use the Data Centre Facility to archive 

and make available the datasets collected. 

1. Summary of Implementation Strategy

3. Access and Data 

� How will data be provided? 

HF radar provides data in near real-time through 

to the world-wide web. Data will be transmitted 

at regular intervals (~1 hour), without operator 

intervention, to the land station. Data will be 

freely available through a website to all users. 

Quality control will be applied to data before data 

distribution.

CD - Concept Development 

PDP - Planning, Design and Pilots 

LP - Legal Procedure/Purchase 

C - Construction/Installation 

IOC - Achieve Initial Operational Capability 

OM - Operation and Maintenance 

FOC - Final Operation Capability

2. List of Major Assets 

� 2 x long range HF radar stations

Activity Activity Phase Duration Start End

No. (months)

1 Issue of tender LP 2 May 2010 Jun 2010

2 Award contract for 2 HF Radar Stations LP 2 Jul 2010 Aug 2010

3 HF radar installation C 4 Sep 2010 Dec 2010

4 HF radar tests and validation C 6 Jan 2011 Jun 2011

5 Development of QC protocols IOC 2 Feb 2011 Mar 2011

6 Integration of data streams IOC 2 Feb 2011 Mar 2011

7 Operational Capability achieved FOC -- Jul 2011 --
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4. Products and Services

Real time (every hour) surface currents and waves 

(every half hour) data though web data and image 

server. Wind forcing in the area (from high resolution 

WRF SOCIB model) will be studied to increase the 

quality of the products.

� How will data and products be managed?

Data from each of the station for each of the three 

systems (Ibiza, Palma and South of Menorca) will 

be combined and archived at a central location for 

processing the total velocity currents as well as 

for quality assurance and analysis. Appropriate 

QC/QA standards will be applied to ensure quality 

data standards and to be archived as part of the 

international datasets. 

Infrastructure Investment 03: Glider Facility

CD - Concept Development

PDP - Planning, Design and Pilots

LP - Legal Procedure/Purchase

C - Construction/Installation 

IOC - Achieve Initial Operational Capability

OM - Operation and Maintenance

FOC - Final Operation Capability

1. Summary of Implementation Strategy

2. List of Major Assets 

� 6 SOCIB gliders.

3. Access and Data 

� How will data be provided? 

Gliders provide data in near real-time through the 

iridium satellite system and the world-wide web. 

Activity Activity Phase Duration Start End

No. (months)

1 Partnership Agreement with IMEDEA LP 2 Feb 2010 April 2010

2 Gliders definition, Seaglider training CD 1 March 2010 Mar 2010

3 Purchase of 2 deep gliders LP 5 June 2010 Oct 2010

4 Hire Glider Operator (1) C 2 June 2010 July 2010

5 Set up SOCIB Glider lab C 2 July 2010 Sept 2010

6 1 permanent glider tests (in kind) IOC 3 Oct 2010 Dec 2010

7 Development of QC protocols (in kind) IOC 3 Oct 2010 Dec 2011

8 Integration of data streams IOC 5 Nov 2011 Mar 2011

9 Purchase of 2 deep gliders LP 5 Mar 2011 July 2011

10 Hire Glider Operator (2) LP 2 June 2011 July 2011

11 2 permanent gliders operational OM 1 June 2012 July 2012

12 1 open access gliders operational OM 1 Sept 2012 Oct 2012

13 Purchase of 1 deep glider LP 5 Jan 2012 May 2012

14 Purchase of 1 deep glider LP 5 Jan 2013 May 2013

15 2 open access gliders operational FOC - Mar 2013

Data will be transmitted, at regular intervals (~6 

hours), without operator intervention to the land 

station. Data will be freely available through a 

website to all users. Quality control data will be 

applied before data distribution.

� How will data and products be managed?

Data will be archived at a central location for 

processing, quality assurance and analysis. 

Additional calibration and data analysis will also be 

undertaken after the recovery of the glider to access 

the complete glider mission data. Appropriate QC/

QA standards will be applied, in particular for glider 

sensor calibration protocols to ensure climate-

quality data standards and to be archived as part of 

the international climate data sets.

4. Products and Services

Real time (every 6 hours) vertical profiles from the 

surface down to depths of 1,000 m, physical and 

later biogeochemical data available through the 

SOCIB website. Specific parameters will include: 

temperature (T), salinity (S), Oxygen (O2), turbidity, 

fluorescence and integrated current.

Infrastructure Investment 04: Drifter Facility (Argo and surface drifters)

and checks the float operating parameters and 

float/drifter functionality. For the Argo floats, the 

alkaline battery packs are replaced with higher 

quality and higher energy lithium batteries, the 

leads are changed, the floats are re-ballasted 

and sealed, programs checked and the floats 

placed in dissolvable cardboard shock absor-

bent deployment boxes. In cases where many 

floats/drifters will be deployed from a ship-of 

opportunity, one of the technical team will go to 

sea to ensure a high deployment success rate.

➍ Satellite communications will be carried out 

predominantly via the Service Argos, but the 

program will increase the use of the Iridium 

system to achieve much more detailed vertical 

profiles (from 70 points per profile to 1000 

per profile). This upgrade appears largely cost 

neutral and it may be useful to consider using 

iridium on the oxygen floats to get more value 

out of the more expensive sensor package.

➎ The Argo/Drifter technician will also monitor 

the engineering data returned by the array to 

quickly identify strange or unusual behaviour. 

In this way, any batch manufacturing problems 

can be quickly identified and float deployments 

stopped until the problem is fixed. 

1. Summary of Implementation Strategy

The goal is to build, and maintain, an array of 8 

Argo floats, and 16 Surface Drifters in the western 

Mediterranean Sea. The program will be in principle 

(subject to final formal agreement) run by an IEO 

Scientist in Charge of Operations (Dr. Pedro Velez) 

who will work closely with the SOCIB technical and 

data-quality team. Below is a summary of the annual 

actions required to initiate and maintain this Facility.

➊ At the beginning of every year a deployment 

plan is developed by the Scientist in Charge of 

Operations, taking into account the position of 

the Argo and Drifter arrays and the specific 

scientific objectives of ongoing research 

projects at SOCIB. A rough estimation of the 

deployment locations should be known before 

the floats are ordered from the manufacturer.

➋ Floats will be acquired under a public call from 

any manufacturer that fulfill the technical 

specifications. The estimated required time for 

the acquisition process is 4 - 5 months.

➌ On arrival, the technical team carefully weighs 

each float, carries out a detailed visual inspec-

tion, carries out an overnight air-system test, 
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Infrastructure Investment 05: Mooring Facility➏ The SOCIB data centre, the Coriolis centre, the 

data assembly centre for the Argo project, will 

be responsible for constructing and maintaining 

the real-time Argo data stream and inserting 

Argo data onto the GTS. Argo data are required 

at the Argo Global Data Centres (GDAC) and on 

the GTS within 24 hours of a float surfacing. 

➐ Since a highly quality controlled version of a 

profile must be at the GDAC 6 months after 

collection, the SOCIB data quality engineer 

and the Scientist in Charge will carry out the 

delayed-mode quality control of the data, 

requiring access to high-precision ship-based 

data, scientific ocean expertise and access 

to the data regarding sensor/float-controller 

pathologies.

2. List of Major Assets 

An operating array, estimated (it might be more, 

depending on lifetime):

� 8 profiling Argo floats.

� 16 Surface Drifters.

3. Access and Data 

� How will data be provided?

Argo profilers will provide data in near real-time 

through the Argos/iridium satellite system and the 

world-wide web. Data will be transmitted each time 

a float surfaces (every 5 days), without operator 

intervention, to the land station. Data will be freely 

available through the international Argo website/

ftp site (www.argo.net) and the SOCIB website to all 

users. Besides that, the data will be sent to Global 

Telecommunication System42 to serve the ocean and 

atmosphere forecasting community.

42. The GTS is the coordinated global system of telecommu-

nication facilities and arrangements for the rapid collection, 

exchange and distribution of observations and processed 

information within the framework of the World Weather Watch 

(WWW). It is implemented and operated by National Meteoro-

logical Services of Weather Meteorological Organization.

� How will data and products be managed?

The Data will be archived, processed and quality 

controlled at the Coriolis Centre, following the robust 

and well established protocols developed by the 

Argo Data Management Team, that currently manage 

the fleet of 3300 operating Argo profilers. The 

additional delayed-mode quality control calibration 

will be carried out at SOCIB, the delayed mode data 

process is carried out on a 1 year long record so that 

sudden jumps in calibration may be distinguished 

from long term drift or water mass property 

changes. This imposes a minimum 6 month delay on 

the availability of delayed mode data. The delayed-

mode data is provided to the Coriolis Centre and 

elaborated data products will be available through 

the SOCIB website.

4. Products and Services

Real-time vertical profiles, from the surface down to 

700 m/2000 m depth of physical data (Temperature, 

Salinity and Oxygen), will be available through the 

Argo and SOCIB website, every 5 days from each 

Argo. Drifter trajectories and measurements of 

surface velocity will also be available real-time from 

the Surface Drifters.

Activity Activity Phase Duration Start End

No. (months)

1 Purchase mooring equipment/sensors x 3 LP 2 July 2010 Sept 2010

2 Test and calibrate equipment, prepare signal buoy PDP 1 Nov 2010 Dec 2010

3 Install 1 x coastal buoy (Mahón/Ibiza) C 1 Dec 2010 Jan 2011

4 Development of QC protocols IOC 2 Nov 2010 Jan 2011

5 Integration of data streams IOC 2 Nov 2010 Jan 2011

6 Test and calibrate equipment, prepare and install coastal buoy 
(site two)

C 2 Jan 2011 Feb 2011

7 Commence operational support 1 x coastal buoy (Bay of Palma) IOC 1 Jan 2011 Jan 2011

8 Commence operational support 1 x coastal buoy (Cabrera) IOC 1 Jan 2011 Jan 2011

9 Integrate data stream into Data Centre FOC 0.5 Feb 2011

Parameter Depth Sampling Time

T SST and every 2 m 10 mins

S (conductivity) 10 m 10 mins

u and v 1 m, 10 m, 20 m (or every 1 m depending on site) 10 mins

Hs Surface 10 mins

Ts Surface 10 mins

Chl-a 12 m 10 mins

OBS 10 m 10 mins

Wind velocity Surface 10 mins

Wind direction Surface 10 mins

P (air) Surface 10 mins

Net radiation Surface 10 mins

1. Summary of Implementation Strategy

CD - Concept Development 

PDP - Planning, Design and Pilots 

LP - Legal Procedure/Purchase 

C - Construction/Installation 

IOC - Achieve Initial Operational Capability 

OM - Operation and Maintenance 

FOC - Final Operation Capability

 

2. List of Major Assets 

� 3 instrumented buoys including sensors (1 for 

repository). 

3. Access and Data 

� How will data be provided? 

Data will be provided real-time through the SOCIB 

web site and THREEDS for the catalogue.

� How will data and products be managed?

Data will be archived at a central location for 

processing, quality assurance and analysis. 

Appropriate QC/QA standards will be applied; in 

particular in situ calibration for salinity and other 

parameters may be required.

4. Products and Services

The following parameters will be observed.
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Infrastructure Investment 07: Modelling and Forecasting Facility

� How will data and products be managed?

The data will be made available within the Data 

Centre data search and discovery services, in 

particular through the Ramada repository.

4. Products and Services

� Hourly shoreline position at each site.

� Bathymetric data every 24 months.

� Wave conditions (height and period) at deep 

water (25 - 30 m) at each site plus vertical 

currents.

� Annual sediment parameters at each site.

� Beach profiles (250 m spaced) at each site (4 

profiles per annum).

Infrastructure Investment 06:        
Marine/Terrestrial Beach Monitoring Facility

1. Summary of Implementation Strategy

CD - Concept Development 

PDP - Planning, Design and Pilots 

LP - Legal Procedure/Purchase 

C - Construction/Installation 

IOC - Achieve Initial Operational Capability 

OM - Operation and Maintenance 

FOC - Final Operation Capability

2. List of Major Assets 

� 5 SIRENA beach video systems.

� Nearshore morphodynamics equipment (1 ADCP, 

1 RTK, 1 Ecosounder, 1 Laser Granulometer).

3. Access and Data 

� How will data be provided? 

Freeware.

Activity Activity Phase Duration Start End

No. (months)

1 Purchase of scientific and technical equipment LP 2 June 2010 Aug 2010

2 Hire computer engineer on short term contract (6 
MM) to develop system

LP 1 July 2010 Aug 2010

3 Hire technical engineer full-time contract for Beach 
Monitoring Facility 

LP 1 Jan 2011 Feb 2011

4 Installation of Mallorca MOBIN, with video 
monitoring platform, ADCP deep water data and 
surveying programme

C 3 March 2011 June 2011

5 Development of QC protocols IOC 2 Sept 2011 Oct 2011

6 Integration of data streams IOC 2 Sept 2011 Oct 2011

7 Installation of Menorca MOBIN, with video monitor-
ing platform, ADCP deep water data and surveying 
programme

C 3 Oct 2011 Jan 2012

8 Installation of Formentera and Ibiza MOBINs, with 
video monitoring platform, ADCP deep water data 
and surveying programme

C 6 March 2012 Sept 2012

9 Four data streams integrated FOC Sept 2012 ---

1. Summary of Implementation Strategy
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1. Summary of Implementation Strategy

Date Activity  Responsible

jan-10 eMII visit, implementation plan strategy A Data Centre Manager

feb-10 SOCIB General WebSite (Version 1) D Computer programmer

jun-10 Contract a new Computer Programmer Designer A Data Centre Manager

mar-10 General Development Environment M Computer programmer

mar-10 implementation plan D Data Centre Manager

apr-10 SOCIB General WebSite (Public version) M Data Centre Manager

jun-10 Contract a new Technical Support (30 MM) A Data Centre Manager

jun-10 Services setup (THREDDS,RAMADDA,WIKI, 3D environment, 

specific Web environment)

M Computer programmer

aug-10 Initial DataSet tests A Data Centre Manager

sep-10 Visit of Unidata RAMADDA developer A Data Centre Manager

oct-10 Initial TMOOS incoming datasets setup A Data Centre Manager

oct-10 Visit IFREMER D Analyst programmer

dec-10 TMOOS Incoming dataset incorporation D Data Centre Manager

dec-10 First Version of TMOOS-SOCIB Dataset websites M Analyst programmer

jan-11 Review of Implementation plan D Data Centre Manager

jan-11 SOCIB dataset operational M Data Centre Manager

feb-11 Concept development of stage 2 A Data Centre Manager

jun-11 Stable version for services of SOCIB Datasets M Tech support

jun-11 New version of SOCIB Dataset websites M Analyst programmer

jun-11 Strategic plan for implementation of stage 2 D Data Centre Manager

jun-11 New datasets definitions (other centres, new facilities) D Data Centre Manager

dec-11 First Version for Stage 2 M Analyst programmer

dec-11 New Datasets operational M Data Centre Manager

dec-11 SOCIB new Services definition D Tech support

jan-12 Review of Implementation plan D Data Centre Manager

feb-12 Concept development of stage 3 A Data Centre Manager

jun-12 Stable version of SOCIB Stage 2 M Data Centre Manager

jun-12 Dataset WebSites M Analyst programmer

jun-12 Stable version of new services M Tech support

jun-12 First Version Stage 3 M Data Centre Manager

dec-12 Stable version of SOCIB Stage 3 M Analyst programmer

dec-12 SOCIB new Services definition D Tech support

dec-12 New Dataset operational M Data Centre Manager

D Deliverable

M Milestone

A Activity

2. List of Major Assets 

� SOCIB datasets, forecasting systems output, 

archived data.

� Datasets from other institutions (under 

Partnership Agreements and adhering to SOCIB 

data policy).

� Tools developed for policy makers based on 

SOCIB data to allow decision making.

3. Products and Services

� Currents forecast at sub-basin and local scale

� Wave forecast (nearshore).

� Jelly fish warning system: a hybrid numerical 

forecasting and observational algorithm. 

� Meteo-tsunamis and rissagues warning system

� Oil spill and Search and Rescue trajectory 

forecasting system.

� Beach Safety warning system

� Water quality system.

Infrastructure Investment 08: Data Centre Facility
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3. Wiki, data and application: a Wiki is a website 

that allows the easy creation and editing of any 

number of interlinked web pages via a web browser 

using a simplified markup language or a WYSIWYG 

text editor. Wikis are typically powered by wiki 

software and are often used to create collaborative 

websites, to power community websites, for 

personal note taking, in corporate intranets, and 

in knowledge management systems. The purpose 

of this wiki is the documentation of data and the 

creation of documentation about how to use our data. 

This wiki will be available for editing by a community 

of Data Managers and also open to contributions 

by SOCIB users inside and outside SOCIB. (http://

en.wikipedia.org/wiki/Wiki)

2. Discovery Service (RAMADDA): a suite of 

comprehensive data management, archiving and 

repository services that automatically read netCDF 

files, allowing the discovery, search and download 

of data and its complementary data (such as figures, 

instructions, etc), establishing the relation between 

them.

� How will data and products be managed?

Due to the heterogeneous sources of information 

and uses it will be necessary to have different data 

quality control and quality assurance procedures for 

each dataset, sensor, observed parameter, policies 

will be defined and undertaken in collaboration 

with the scientists, and the ICTS SOCIB governance, 

following common procedures and through 

consultation with the user groups. Furthermore this 

will be documented in the Data Providers Guide for 

each dataset. 

4. Products and Services

Five services will be provided:

1. Catalogue Service (THREDDS): This service 

allows access to the information and the user profile 

for this product / service in a more scientific way. 

THREDDS allows the use of this information from many 

client applications. The data is distributed through 

OPeNDAP and OGC standards like WMS or WCS.

2. List of Major Assets 

SOCIB datasets, observational and models output, 

archived data, for long term security and access and 

Real time data access for rapid response

Datasets from other institutions (under Partnership 

Agreements and adhering to SOCIB data policy).

Tools developed for policy makers based on SOCIB 

data to allow decision making.

3. Access and Data policy

� How will data be provided? 

Timely, free and unrestricted access to all data, 

associated metadata and products generated under 

the auspices of ICTS SOCIB will be delivered through 

systems and processes for data and information 

management as developed by the SOCIB Data Centre 

Facility. The access and data policies are detailed in 

Section 4 Access, Pricing, Products and Services.

Figure 1: 

THREDDS

Figure 2: 

RAMADDA

Figure 3: WIKI example
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2. List of Major Assets 

� 10 - 12 m RIB

� AUV 

� ROV 

� Pressure Chamber.

� Equipment and sensors (various spares/

equipment pool).

� Intellectual property for applications and tools 

developed by this Division.

1. Summary of Implementation Strategy

5. 3D Visualization (IDV): The Integrated Data 

Viewer (IDV) from Unidata is a Java(TM)-based 

software framework for analyzing and visualizing 

geosciences data. The IDV brings together the ability 

to display and work with satellite imagery, gridded 

data, surface observations, radar data, trajectories, 

time series all within a unified interface on a 3D 

environment. 

[http://www.unidata.ucar.edu/software/idv/] 

CD - Concept Development 

PDP - Planning, Design and Pilots 

LP - Legal Procedure/Purchase 

C - Construction/Installation 

IOC - Achieve Initial Operational Capability 

OM - Operation and Maintenance 

FOC - Final Operation Capability

Activity Activity Phase Duration Start End

No. (months)

1 Agreement with IMEDEA (CSIC-UIB) - laboratory and 
warehouse space

LP 5 Nov 2009 April 2010

2 SOCIB-CSIC General Agreement LP 6 Jan 2010 June 2010

3 Purchase RECOPESCA sensor system LP 2 April 2010 May 2010

4 Hire 1st ETD engineer LP 1 July 2010 July 2010

5 Hire 2nd ETD Pool Manager (in kind) LP 1 July 2010 July 2010

6 Hire ETD Manager (in kind) LP 2 June 2010 July 2010

7 Install RECOPESCA sensor system PDP 1 May 2010 June 2010

8 Set up RECOPESCA data QC procedure PDP 3 May 2010 July 2010

9 Integrate RECOPESCA data into Data Centre PDP 3 May 2010 July 2010

10 Nearshore cable design PDP 3 Jul 2010 Sep 2010

11 Set up laboratories and warehouse C 2 Aug 2010 Oct 2010

12 Purchase ETD equipment general LP 2 Aug 2010 Oct 2010

13 Purchase 10 - 12 m RIB LP 6 Sep 2010 Feb 2011

14 Purchase nearshore cable LP 3 Oct 2010 Dec 2010

16 Hire 3rd ETD Technical support LP 1 Jan 2011 Jan 2011

17 Purchase 9 additional RECOPESCA systems LP 2 Feb 2011 Mar 2011

18 Install additional RECOPESCA sensor systems C 2 Mar 2011 May 2011

19 Integrate 9 RECOPESCA into Data Centre FOC 1 May 2011 June 2011

18 Purchase AUV LP 4 June 2011 Oct 2011

20 Purchase ROV LP 2 June 2011 Aug 2011

21 Install Nearshore Station Pilot System C 6 June 2011 Dec 2011

22 Test AUV/ROV PDP 6 June 2011 Dec 2011

23 Set up Nearshore Station data QC procedure IOC 2 Oct 2011 Dec 2011

24 Integrate Nearshore data into Data Centre IOC 2 Oct 2011 Dec 2011

25 Purchase Pressure Chamber LP 2 Oct 2011 Dec 2011

26 Set up AUV/ROV data QC procedure IOC 2 Jan 2012 Mar 2012

27 Integrate AUV/ROV data into Data Centre IOC 2 Jan 2012 Mar 2012

28 Integrate ROV/AUV function with Nearshore Station FOC 4 Mar 2012 June 2012

Infrastructure Investment 09: 
Engineering and Technology Development Division

Figure 5: 

3D Visualization

Figure 4: 

Web Visualization

4. Web Visualization: Web applications developed 

for each facility enabling real-time tracking 

and a preliminary analysis of data through its 

representation in graphs, as well as incorporating 

descriptive information about the operation of each 

facility for outreach purposes. A pilot application 

was established at TMOOS IMEDEA (CSIC UIB) in the 

context of E.C funded projects such as SESAME or 

MyOcean.
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2. List of Major Assets

� Intellectual property for applications and tools 

developed by this Division.

3. Access and Data 

� How will data be provided? 

Access to papers and associated datasets, 

publications and application tools developed for 

1. Summary of Implementation Strategy

The table below summarizes the expected timelines 

of the current and proposed research projects of the 

group. Additional proposals will be developed in the 

coming years. Publications, conference attendance 

and work placement and collaborative activities will 

be consistent across the years. 

Infrastructure Investment 10: 
Strategic Issues and Applications for Society Division

3. Access and Data 

� How will data be provided? 

Data streams from pilot programmes will be 

integrated into the Data centre Facility as pilots 

become operational. In the Pilot phase 2 archives 

from 1 vessel (CTD downcast and upcast, time of 

trawl and position) will be uploaded automatically to 

SOCIB Data Server after daily operations. Anticipated 

10 files per week initially, T, S profile and position, 

thereafter 100 files per week. The data provided 

from the Nearshore Station will depend on the 

sensors implemented however will include video 

data from the AUV and ROV habitat monitoring 

activities.

� How will data and products be managed?

All data products will be managed under the normal 

Data Centre Facility operations.

4. Products and Services

From the Ships of Opportunity/Fishing Fleet 

Monitoring Programme specific parameters will 

include: temperature (T) and salinity (S), depth 

(P) and location. From the Nearshore Station 

programme the parameters observed are likely 

to include temperature (T), salinity (S), turbidity, 

fluorescence, current velocity (u, v), video of sea floor 

activity, video from AUV/ROV activity.

Research activity 2010 2011 2012 2013 2014 Funding

Development of SAMPs ICTS SOCIB/external sources to be identified

KNOWSeas EC (in kind IMEDEA)/ ICTS SOCIB

LIMCosta Project Chamber of Commerce/ ICTS SOCIB (since 2009)

Balearic Indicators 
Project 

Government of the Balearic Islands, ICTS SOCIB 
(since 2009)

Proposal for an ICZM 
governance structure

ICTS SOCIB

internet deployment will be provided through 

the ICTS SOCIB website and/or on a needs or 

collaborative basis.

� How will data and products be managed?

Data will be managed by the Data Centre, 

applications developed will be managed by the SIA 

Division, with support from the Data Centre in the 

case of tools developed for internet deployment.

4. Products and Services

The team will generate a series of products and 

services through the implementation of the research 

activities, with the primary purpose of sharing and 

transferring scientific results, tools and data to 

society and to the scientific community. Specific 

products will include:

� Academic publications (see listing below for 

publications to date)

� Presentations at conferences and publications in 

conference proceedings

� Guidelines, best practices and frameworks 

to support decision making (e.g. System of 

Indicators for ICZM in the Balearic Islands, 

Dictamen CES 05/2007, Special Area 

Management Plans)

� The joint publication of a book (Chamber of 

Commerce of Mallorca and SOCIB) of the 

results of the LIMCosta Mallorca study on 

Establishing Limits to Growth in the Coastal 

Zone of Mallorca. The book will present the 

qualitative and quantitative results of the study 

in addition to presenting a Process for the 

Spatial Management of Limits to Growth in the 

Coastal Zone.

� The development of a Proposición no de Ley 

(proposal for a regulatory bill) to support the 

implementation of the System of Indicators 

for ICZM in the Balearic Islands (SOCIB in 

collaboration with IBESTAT and OBSAM 

(Observatorio Socio-ambiental de Menorca)).

� Decision support tools (linked to ICTS SOCIB 

Data Centre) targeted at specific risks and 

issues e.g. oil spill decision support tool based 

on Environmental Sensitivity Index (US NOAA), 

explicitly linked to habitat mapping, similar tools 

for monitoring jelly fish on beaches. 

The primary services will be:

� The development of research activities that 

respond to societal needs. The team is open to 

receiving requests from local decision makers 

for collaborative and research actions in areas 

related to the major research objectives. 

� The provision of technical support for indicator 

measurement and monitoring efforts (e.g. 

Indicators Pilot Project in Menorca).

Infrastructure Investment 11: Services

Management & Finance

1. Summary of Implementation Strategy

Activity Activity Phase Duration Start End

No. (months)

1 Increase ParcBit Office Space C 1 Mar 2010 April 2010

2 Purchase access/alarm system C 1 April 2010 May 2010

3 Hire additional office support LP 1 Sept 2010 Oct 2010


