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SUSTAINABLE BLUE GROWTH IS SIMPLY NOT POSSIBLE WITHOUT 
SUSTAINED OCEAN OBSERVATIONS 1 

1 European Ocean Observing System, EOOS Consultation Document, September 2016, EU. 
http://eurogoos.eu/download/publications/EOOS_Consultation_2016.pdf 
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Executive summary 

As suggested by the EUSAIR Strategy creating, maintaining and sustaining a regional marine observation 
network is a key element for boosting the Blue Economy while preserving the environment. Such network 
can provide timely information and background knowledge to better manage human activities (fishery, 
aquaculture, shipping etc.), fulfil to national and international regulations (e.g. Marine Strategy Framework 
Directive, Water Framework Directive, Marine Spatial Planning) and preserve the ecosystem services that 
provide a pleasant and safe environment for tourism, leisure shipping and sailing thus helping minimize 
marine hazards (oil spills, harmful algal blooms). About 40 marine experts from most of Adriatic Ionian macro-
Region countries, (Italy, Slovenia, Croatia, Montenegro, Greece and Malta) participated at a Horizon Scanning 
workshop organized in Trieste (Italy, 5-7 December 2016) on marine observing networks. A wide consensus 
was achieved during the meeting in recommending the stakeholder to launch an international programme 
aimed to further the Ocean Observing System of AIR region. This requires an integrated approach to marine 
observations, exploiting at best the existing capacities and adding value to the marine observations in 
support of the implementation of EUSAIT Action Plan, aligning funds and initiatives at transnational level to 
reduce the fragmentation and to maximize the impacts of the investments for the benefit of science and 
society.  
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Why sustained Ocean Observations are so important? 

The coastal ocean is a priceless component of the Earth System 
where irreplaceable services to society occur. This is even truer for 
the Adriatic-Ionian macroRegion (AIR), where major human 
activities (e.g. tourism, trading, fishery, aquaculture and transports) 
impact on the fragile and endangered marine ecosystems and on 
the sites of unique historical heritage2. A concrete action to observe 
and preserve the marine environment ‘contributes to smart growth 
by strengthening of technical and scientific capacities, and 
establishment of common platforms and innovative solutions for 
research, observation and monitoring’3. This approach of EUSAIR 
Action Plan is also in line with the BLUEMED initiative, which aims 
to define a common strategy for ‘an interoperable, fully integrated 
multiplatform observing and forecasting capability, supporting the 
conservation of biodiversity, forecasting and management of risks 
and emergencies at the coast and at sea’. 

About 40 marine experts (from science to environmental 
agencies, marine protected areas and policy making milieu), from 
most of AIR riparian countries, (Italy, Slovenia, Croatia, 
Montenegro, Greece and Malta) have been invited to participate at 
a three-day horizon scanning workshop organized in Trieste (Italy, 
5-7 December 2016) in the frame of Italian RITMARE Flagship 
Project. The aim of this workshop was to prepare a policy brief 
addressed to AIR policy-makers to undertake concrete actions in 
support of integrated, already-existing and sustainable ocean 
observation network. The consensus was achieved on the urgent 
need to “establish a common infrastructure platform in terms of 
data collection, marine research, lab analysis through common 
survey programs, research vessels and laboratories”4, an important 
asset to advance in the ‘green’ implementation of the Blue 
Economy. 

                                                             

2 The AIR area boasts 62 sites inscribed on the UNESCO List, representing 16% of the European UNESCO sites. 

3 EUSAIR ACTION PLAN 17 June 2014, pg.4. 

4 EUSAIR ACTION PLAN 17 June 2014, pg.41. 

 

Fig.1 - Intensity of tourism based on 
maritime transports in the Adriatic area 

Fig. 2 - Commercial shipping tracks from 
AIS data. The more reddish, the higher the 
marine traffic. 

Fig. 3 - Marine Protected Areas in the AIR 
region 
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In recent years, the AIR marine community has 
demonstrated its capacity to work together in 
ambitious ocean observation projects consolidating 
its strong historical background in their fields. These 
on-going observations are made as part of national 
and international monitoring programs and projects 
(e.g., PERSEUS, RITMARE, FIXO3,Poseidon5, NIB/SEA 
marine infrastructure 6 , IOF 7  HF radar and 
meteotsunami networks, etc.). Furthermore, 
companion initiatives have facilitated the integration 
of satellite measurements and numerical simulations 
with these in situ observations. 

However, the present initiatives in support of 
sustained marine observations are too fragmented, 
often connected to projects and programmes of 
limited duration, setting constraints to the data access that eventually reduce the visibility, limit the impacts 
and hinder the efficiency of the observational efforts. The lack of coordination in at-sea operations and legal 
barriers set to marine observations are but two more examples that call for a strong international action.  

Now time is come to advance in the harmonization, integration and enhancement of the existing AIR 
marine observational capacities toward an integrated Ocean Observing System of AIR Region to meet the 
issues relevant for the Adriatic-Ionian marine environment 8. 

What is an Ocean Observing System? 

As in other disciplines, technology allows us to continuously observe the surface and the interiors of 
oceans and seas with unprecedented details. To sustain observations, researchers are deploying automated 
instrument arrays that combine surface and sub-surface buoys, moorings, coastal stations, submarine 
gliders, drifters and shipboard measurements, supported by satellite observations, that can monitor many 
complementary ocean processes relevant for science and society. The integration of these networks in a 
unique system is called Ocean Observing System. Currently, in the AIR, the in situ observations of relevant 
oceanographic parameters (Essential Ocean Variables, see Tab.1) are carried out by most countries with 
different types of platforms, research vessels or ships of opportunity  

1. Fixed moorings and deep sea cabled systems;  

                                                             

5 POSEIDON is the national observing network for Greek seas operated by Hellenic Center of Marine Research. 

6 National Biological Institute/Slovenian Environment Agency (SLO) 

7 Institute of Oceanography and Fisheries (CRO). 

8 EUSAIR ACTION PLAN 17 June 2014, Section 3.1 ‘The marine environment’. 

 

Fig. 4 - Advanced Ocean Observing System. Different automated 
instruments deployed according an overarching observing 
strategy (multiplatform approach) allow the timely data delivery 
even from the harshest environments such the deep ocean 
(courtesy of CORIOLIS Copernicus In-situ TAC). 
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2. Mobile autonomous systems (surface drifters, profiling floats, gliders); 
3. Tide gauges and coastal stations; 
4. Coastal and ship-based radars; 
5. Marine ecological laboratories. 

 

Vision 

The overall objective of the Adriatic Ionian macroRegion Ocean Observing System (AIROOS) is to 
operationalize sustainable and basin-wide ocean observing system, embracing an integrated network of 
automated state-of-the-art platforms, instrumentation and tools capable to collect and timely deliver 
information on the environmental status of the AIR seas. To achieve this goal, we need a collaborative and 
systematic effort at transnational level to align the present ocean observing capacities, to foster sustainability 
of marine-related national and international policies, to narrow existing technological gaps and to sustain 
the training of the new generation of marine scientists and operators of the AIROOS. 

The proposed AIROOS requires to be: 

• Basin-wide and transnational; 
• Sustainable, resilient and cost-effective;  
• Continuously developing and using innovative solutions;  
• Responsive to societal challenges and demands; 
• Promotional to open access data policy and transfer of knowledge;  
• Open to use of existing infrastructures; 
• Proactive in filling the main knowledge gaps. 

The AIROOS will adopt an interdisciplinary and integrated (holistic) approach to operate multiparametric 
oceanographic observing platforms and instrumentation in real-time. The design of the system will be inspired by 
the applied socio-economic marine issues in line with the Blue Economy. The data policy will be in full compliance 
with EU Open Science Policy Platform, which will allow for scientific and socio-economic stakeholders to integrate 
within the state-of-the art knowledge, serving to manage and to respond to Blue Economy societal challenges. 

AIROOS Priorities, Challenges and Commitments 

PRIORIT IE S AND GOALS 
Given the continuously evolving social, economic and climate scenarios and their related challenges, the 

AIR marine scientific community has identified the following important priorities and goals that require the 
establishment of a sustained AIROOS: 

Structural Priorities and Goals: 

1. Harmonization of scientific and technical skills amongst the riparian countries network; 
2. Common flow-chart of communication and coordination between the different actors (intra e inter-
countries); 
3. Dissemination of data and products useful to (and easy to be used by) the society; 
4. Enhanced connection with industries and economy. 
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Scientific Needs: 

a) Improvement of the temporal and spatial coverage and integration of existing EOVs collected by 
automated systems and expanding their applicability (e.g. to measurements of biological variables); 

b) Harmonization of best practices (sampling, data processing and visualization, especially for the 
biological measurements); 

c) Improvement of the connection between satellite observations, numerical models and in-situ 
observations in coastal areas. 

CHALLENGE S AND DRIVE RS 

Major socio-economic drivers urge for the implementation of an integrated marine observing capacity 
in the AIR helping to improve our understanding of how the seas behave and facilitate industry, public 
authorities and researchers to find the data and make more effective use of them. As also recognized 
by the Blue Growth document9 the sectors  the will mostly  benefit from the AIROOS implementation 
are: 

• Sustainable and safe tourism, which is an important engine of the AIR economy, with a 
strong potential to growth in the near future, that needs to include proper management of the 
several Natura 2000 sites. AIROOS is a prerequisite for monitoring of tourism-driven environmental 
pressures, safeguarding of tourists and citizens during extreme weather and ocean hazard situations, 
including rescue-at-sea missions, and other. 

• Sustainable and safe fisheries and aquaculture, a pivotal part of the AIR blue economy. 
AIROOS is a prerequisite for their sustainable exploitation, monitoring of critical environmental 
conditions and changes that may cause fisheries and aquaculture collapses, their impact to 
ecosystems and sensitivity to human-made contamination (e.g. marine litter), and others. 

• Safety of navigation at sea and offshore operations, which may harm from extreme weather 
impacts and other accidents, having a potential to severely impact a large portion of this semi-
enclosed area. AIROOS is a prerequisite for preventing and managing the accidents like ship 
wreckage, oil spill disasters, platform collapsing, and other, by providing data and products to build 
scenarios and improving reliability of operational systems on which the best decisions may be taken. 

Challenges related to the health and function of the marine ecosystem need the continuous support of 
ocean observing network ‘to monitor inter alia climate change and marine biodiversity ‘ and help policy-
makers to manage the natural resources with an environmental guidance as recommended by the recent 
Tzukuba Communiqué10 signed by G7 Science Ministers : 

• Climate change, as the Mediterranean Sea is recognized as a hot spot for future climatic 
changes, having multiplied effects to all drivers listed herein, in particular on World Heritage and 
natural heritage sites located in the coastal areas. AIROOS data are the base to take the pulse of AIR 

                                                             

9 http://ec.europa.eu/maritimeaffairs/policy/blue_growth_en 

10 http://www.international.gc.ca/g7/assets/pdfs/g7-2016-tsukuba-communique.pdf 
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region to quantify the local response to the global change thus re-assessing the natural-constantly- 
changing baseline and health of the ecosystem. 

• Biodiversity preservation, as the Adriatic-Ionian region is a biodiversity hub, as revealed by 
a great number of National Parks and Natura 2000 sites11. AIROOS is a prerequisite for monitoring of 
biodiversity changes, in order to timely detect and properly quantify the changes, contributing to 
reach the EC Biodiversity Strategy targets12 and to support policy-makers in what is the best practice 
to promote, protect, preserve and utilize such biodiversity (e.g.: natural chemical blue pharmacy). 

COMMITMENTS TO/FROM AIROOS 

Long term sustainability 

Long term (over decades) sustainability of AIROOS is a prerequisite for satisfying the needs for responding 
to societal challenges and demands, in particular of these related to emerging issues coming out of climate 
changes and man-made impacts to the marine environment. Such a sustainability must be guaranteed 
through creation and implementation of national and transnational marine policies, which will sustain long-
term funding from diversified sources (e.g. regional agencies, national ministries, international agencies, 
maritime industry), cooperating for attaining complementary and synergic objectives. The governance role 
of national and local authorities in this effort is essential for the successful implementation of the AIROOS. 

The technological advances (e.g. cheaper, reliable and high-quality sensors, real-time data transmission 
etc..) and the science-based cost-effective coordination between national and international efforts can help 
to increase sustainability and a more efficient use of the financial resources. For instance, a better 
transnational collaboration can optimize logistics, can help to solve legal problems linked to the Law of the 
Sea (instruments operating in several EEZs) and provide a common reference for the implementation of EC 
marine directives. 

Open and free data access 

AIROOS aims to advance towards open access to research results funded with public money, in coherence 
with the relevant European directives. Facilitating access to those results encourages the re-use of research 
outputs. However, an open access data policy is not evenly adopted in marine sciences. Making marine 
research results more accessible to all societal actors contributes to better and more efficient science, and 
to innovation in the public and private sectors. AIROOS plans to adhere to the EC guidelines and 
recommendations regarding the access to and preservation of scientific information13, encouraging all EU 
Member States to put publicly funded research results in the public domain and, at the same time, protecting 
sensitive data from inappropriate access. 

 

                                                             

11 http://ec.europa.eu/environment/nature/natura2000/index_en.htm 
12 http://ec.europa.eu/environment/nature/biodiversity/strategy/index_en.htm#stra 
13 http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32012H0417&rid=1 
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Policy Recommendations 

Due to the urgency to respond to above drivers and challenges, the AIR marine science community calls 
on the support of Regions, Member and Associated States, and the European Commission.  

“We recommend to launch concrete actions toward the implementation of the Ocean Observing 
System of Adriatic Ionian Region (AIROOS). This requires an integrated approach to marine observations, 
exploiting at best the existing capacities and adding value to the marine observations in support of the 
Blue Economy, aligning funds and initiatives at transnational level to reduce the fragmentation and to 
maximize the impacts of the investments for the benefit of science and society.” 

Central will be an establishment of an international programme for the AIR region to address the 
following urgent issues:  

• Boosting cooperation between the different actors that are in charge of observing and 
protecting the environment at the national and regional level (Civil Protections, Environmental 
Agencies, Meteorological and Hydrological Offices, Research Institutes); 

• Developing policy(ies) and a governance model(s) that will provide sustainability and 
development to the observing system network by empowering single countries; 

• Extending continuous observations in all critical areas of the AIR with the appropriate choice 
of oceanographic observing platforms (coordinated multi-country, multiplatform and 
multiparameter approach).  

• Interacting with industry for developing new and better sensors to measure new EOVs (e.g. 
biogeochemical variables) thus increasing the involvement of local SME to support innovation 

• Enforcing common standards and best practices for the collection and processing of marine 
data, ensuring that the data and derived products are available to the Society. 

• Organizing training and capacity building activities and creating a forum for exchange 
between scientists, engineers and technicians from all the riparian countries. 
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Annex 1: references to relevant strategic documents 

 

BLUEMED Strategic 
Research and Innovation 
Agenda 

Provision of a shared strategic framework for working towards a healthy, productive 
and resilient Mediterranean Sea that is better known and valued, being the result of 
joint efforts by Cyprus, Croatia, France, Greece, Italy, Malta, Portugal, Slovenia and 
Spain, with the support of the European Commission 

EU Strategy for the Adriatic 
and Ionian Region (EUSAIR) 

Creation of  synergies and fostering coordination among all territories in the Adriatic-
Ionian Region, covering four EU Member States (Croatia, Greece, Italy, Slovenia) and 
four non-EU countries (Albania, Bosnia and Herzegovina, Montenegro, Serbia). 

JPI Healthy and Productive 
Seas and Oceans 

Provision of a long-term integrated approach to marine and maritime research and 
technology development in Europe. Italy, Croatia, Greece and Malta are currently 
members of this coordinating and integrating platform, open to all EU Member 
States and Associated Countries. 

EU Directives (Marine 
Strategy Framework 
Directive (MSFD), Water 
Framework Directive 
(WFD) and Marine Spatial 
Planning Directive (MSP) 

A number of issues related to the proper monitoring of ocean environmental status 
through quantifying of a number of indicators and descriptors, which cannot be 
achieved without setting up of integrated marine observing capacities in the Adriatic-
Ionian region. 

EU Biodiversity Strategy The EU Biodiversity Strategy aims to halt the loss of biodiversity and ecosystem 
services in the EU and help stop global biodiversity loss by 2020. It reflects the 
commitments taken by the EU in 2010, within the international Convention on 
Biological Diversity. 

Natura 2000 Natura 2000 is a network of core breeding and resting sites for rare and 
threatened species, and some rare natural habitat types, which are protected 
in their own right. It stretches across all 28 EU countries, both on land and 
at sea.  

Tsukuba Communiqué 
 

The Tsukuba Communiqué issued by G7 Science and Technology Minister Meeting 
on 17 May 2016 includes a declaration on ‘The Future of the Seas and Oceans’ that 
strengthens the need of an initiative for enhanced global seas and ocean 
observation. 

Sustained Development 
Goals 13 ‘Climate’  and l 14 
‘Ocean’ 

SDG 13 Take urgent action to combat climate change and its impacts and SDG 14 
Conserve and sustainably use the oceans, seas and marine resources for sustainable 
development are two of the Sustained Development Goals of UN 2030 Agenda for 
the Sustained Development. 

 

 

 

https://www.youtube.com/watch?v=D6luBEJfi3s
https://www.youtube.com/watch?v=D6luBEJfi3s
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Annex 2 Essential Ocean Variables 

 

GOOS Essential Ocean Variables 

PHYSICS CHEMISTRY BIOLOGY AND ECOSYSTEMS 

Sea state Dissolved Oxygen Phytoplankton biomass and 
diversity 

Ocean surface stress Inorganic macro nutrients Zooplankton biomass and diversity 

Sea ice Carbonate System Fish abundance and distribution 

Sea surface height Transient tracers Marine turtles, birds, mammals 
abundance and distribution 

Sea surface temperature Suspended particulates Live coral 

Subsurface temperature Nitrous oxide Seagrass cover 

Surface currents Stable Carbon Isotopes Macroalgal canopy 

Subsurface currents Dissolved organic carbon Mangrove cover 

Sea surface salinity Ocean Colour   

Ocean surface heat flux     

Tab. 1 Readiness level: CONCEPT | PILOT | MATURE   [Click on each EOV for their respective specification sheet] 
 

The GOOS (Global Ocean Observing System) Framework for Ocean Observing is designed to approach ocean 
observations with a focus on Essential Ocean Variables, ensuring assessments that cut across platforms and 
recommend the best, most cost effective plan to provide an optimal global view for each EOV. 

The GOOS Expert Panels identified the Essential Ocean Variables based on the following criteria: 

Relevance: The variable is effective in addressing the overall GOOS Themes – Climate, Real-Time Services, 
and Ocean Health. 

Feasibility: Observing or deriving the variable on a global scale is technically feasible using proven, 
scientifically understood methods. 

Cost effectiveness: Generating and archiving data on the variable is affordable, mainly relying on coordinated 
observing systems using proven technology, taking advantage where possible of historical datasets. 

  

http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17462
http://www.ioccp.org/images/10FOO/01_EOV_BGC_DissolvedOxygen.pdf
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17507
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17507
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17463
http://www.ioccp.org/images/10FOO/02_EOV_BGC_InorganicMacroNutrients.pdf
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17509
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17464
http://www.ioccp.org/images/10FOO/03_EOV_BGC_CarbonateSystem.pdf
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17510
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17465
http://www.ioccp.org/images/10FOO/04_EOV_BGC_TransientTracers.pdf
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17511
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17511
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17466
http://www.ioccp.org/images/10FOO/05_EOV_BGC_SuspendedParticulates.pdf
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17512
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17467
http://www.ioccp.org/images/10FOO/06_EOV_BGC_NitrousOxide.pdf
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17513
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17468
http://www.ioccp.org/images/10FOO/07_EOV_BGC_StableCarbonIsotopes.pdf
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17515
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17469
http://www.ioccp.org/images/10FOO/08_EOV_BGC_DissolvedOrganicCarbon.pdf
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17514
http://goosocean.org/index.php?option=com_oe&task=viewDocumentRecord&docID=17470
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SOURCES OF IMAGE S 
Fig. 1 Adriatic Sea Tourism Report 2016 (http://www.adriaticseaforum.com/it/astr/) 

Fig. 2 Marine Traffic. (https://www.marinetraffic.com/it/ais/home/centerx:16/centery:39/zoom:6) 

Fig.3 CoCoNet WebGis (http://coconetgis.ismar.CNR.it/) 

Fig.4 Coriolis Data Centre (http://www.coriolis.eu.org/Data-Products/Catalog) 

http://coconetgis.ismar.cnr.it/)
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