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What is an Observatory ? 

• An Observatory is a facility providing observations (Wikipedia). 

• Ocean observatories are platforms for studying the ocean and its 
fundamental processes in real time, while returning continuous streams 
of data and imagery back to shore-based researchers.  

• They include suites of instruments and sensors, power supplies, 
computer command and storage capability, and Internet connections or 
other advanced communications systems. (Woods Hole). 

• A few Ocean Observatories and observing systems are already in 
operation or under construction, while several larger ones are now 
being planned by universities and research institutions in conjunction 
with NSF's Ocean Observatories Initiative (OOI), the NOAA-led 
Integrated and sustained Ocean Observation System (IOOS), and 
other international programs. 
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What is an ODYSSEA 
Observatory ? 

They are pilot facilities referring to an ODYSSEA local partner with the 
aim to: 

• Identify, contact and inform potential users and stakeholders needing 
marine data; 

• Promote and train scientists and users on ODYSSEA Platform 

• Customize the dashboard of ODYSSEA Platform according to users’ 
needs 

• Have trained staff to operate numerical models for local forecasts on 
sea conditions 

• Have trained staff to operate and maintain at least a sensor at sea 
located at the facility of an end-user 

• Have special interest to ‘sale’ services and products to marine and 
maritime users through ODYSSEA platform   
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The Observatories 

 Integrate and Operate a network of 9 observing and forecasting 
systems covering coastal and shelf zone environments, 

 Diverse systems from Ecologically-vulnerable systems (MPAs) to 
systems with increased human pressure, 

 Combine monitoring and modeling activities, 

 Produce new datasets with increased spatial and temporal resolution, 
stored, manipulated, made accessible through the ODYSSEA platform. 

 

 

Thracian Sea 

Gulf of Gökova 

Valencia coastline 

North Adriatic Sea 

Arzew Gulf 

Gulf of Gabes 
Al-Hoceima 

Israel coastline 

Nile zone of influence 
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The Scope of ODYSSEA 
Observatories 

The establishment and operation of ODYSSEA 
Observatories, will  

(a) Improve the spatial and temporal resolution of existing 
data;  

(b) Enhance existing knowledge along the North African 

and Middle Eastern coastline;  
(c) Develop, test and demonstrate novel monitoring 

systems for data collection;  
(d) Collect new marine parameters in line with EU policies;  
(e) Involve directly and train local/regional end-users in 

data collection and model results assessment; and  
(f) Provide operational modelling results to serve multiple 

end-users needs. 
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Report 2.1 provides: 
• the basic Terms of Reference for ODYSSEA 

Observatories operation;  
• the geographical boundaries of each Observatory;  
• establishes the spatial and temporal resolution and 

initial archived datasets and graphs retrieved from 
existing platforms;  

• defines the procedures to map and contact end-users;  
• analyses the infrastructure required;  
• explains the operations requested; and  

• determines the processes and models to be applied, 
the time needed for model runs and the flow of data 

from and towards the platform. 

ODYSSEA Observatories ToR 
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Area Country 

Thracian Sea Greece 

Gulf of Gökova Turkey 

Valencia coastline Spain 

North Adriatic Sea Italy 

Arzew Bay/ Stora Gulf Algeria 

Gulf of Gabes  Tunisia 

Al-Hoceima Morocco 

Israel coastline Israel 

Nile zone of influence Egypt 

ODYSSEA Model Observatories 
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Observatory Name National Park of Al-Hoceima (PNAH) Observatory 

Country Morocco 

Geographic Area The National Park of Al Hoceima is located on the Mediterranean Moroccan coast, 150 km 

east from the Gibraltar Strait, in proximity to the city of Al Hoceima and has a 47 km long 

coastline. 

Oceanographic Interest The area is affected by the surface Atlantic water jet-like flow through the Strait, moving 

eastward with strong currents and complex dynamics. Alboran basin topography induces 

anticyclonic gyres. Al-Hoceima is affected by the western Alboran Gyre (WAG) the 

combination of strong tidal currents at the entrance of the Strait, noticeable winds, mostly 

strong regional westerlies and easterlies regimes, and the existence of re-circulations at 

both margins of the jet. 

Ecosystem Importance The PNAH is an unusual biotope consists of caves, islets and rocks which host one of the 

most original biodiversity in the Mediterranean, like rare or threatened species from small 

invertebrates (giant limpet) to large marine mammals monk seal and dolphins. Also a very 

rich avifauna Osprey, Bonelli's Eagle, Audouins, and mixed fish abundance atlantics and 

Mediterranean Sea, and more than 500 types of algae. 

Human Activity The PNAH appears to be exposed to different human pressures that affect rare species 

survival and threaten local biodiversity. Direct effects of such threats, especially those 

resulting from illegal fishing practices such as dynamite fishing and poisoning, have strong 

implications for the entire marine biodiversity of PNAH. 

Main Citations [38-41] 

End-User Groups Port authority, fish farms, mussel farms, marine protected area management body. 

Partner responsible AGIR 

ODYSSEA Observatories  

factsheets 
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Spatial Boundaries of 

Observatories 
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Tidal Sea Level Variability – Mediterranean Sea 

Use of ODYSSEA Platform 

in each Observatory 
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Sea Surface Salinity – Mediterranean Sea 

Use of ODYSSEA Platform 

in each Observatory 
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ODYSSEA Platform 

Waves, Significant Wave Height – Mediterranean Sea 
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ODYSSEA Platform 

Chlorophyll-a, Concentration (mg/m3) – Mediterranean Sea 
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Collaboration with 

end-users 
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Collaboration with 

end-users 

Turkey: Marine Protected Zone Organization 

Israel: Offshore Fish farm 

Egypt: Abu Quir Fishermen Association 

Tunisia: National Hydrographic Service 

Algeria: National Space Agency 

Morocco: National Forestry and Water Agency 

Valencia: Valencia Port Authority 

North Adriatic: Italian Environmental Agency for 

MSFD/WFD implementation 
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Static Monitoring Systems for 
ODYSSEA Observatories 
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Space for cable 

routing 

Release 

Discardable ballast plate 

Pumped sensors 

Telemetry transducer 

ADCP 

Satellite recovery beacon 

Battery & Electronics housing Sensors 

Syntactic foam flotation 

 Sensors 

- Temperature 

- Salinity, pH 

- Pressure 

- Dissolved Oxygen 

- Hydrophone to record 

marine mammals 

- Submarine camera to 

record fish 

- Currents  

- Microplastics sensor 

Static Monitoring Systems for 
ODYSSEA Observatories 
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• 2 SEAEXPLORER GLIDERS  

 

• 3 sensor payloads: 

  Payload 1 

 Temperature, salinity, pH, 
dissolved oxygen, 
chlorophyll-a, turbidity, 
CDOM 

  Payload 2 

 Passive Acoustic 
Monitoring (PAM) 

Payload 3 

 Temperature, salinity, 
microplastics 

Mobile Monitoring Systems for 
ODYSSEA Observatories 
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Mobile Monitoring Systems for 
ODYSSEA Observatories 
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Mobile Monitoring Systems for 
ODYSSEA Observatories 
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The Models 

 A prototype ‘chain’ of operational 
models will be developed, 

 Link models to existing 
databases, 

 Provide short- and long-term 
prognostic results, 

 Manage risks and emergencies 
in coastal and offshore areas, 

 Meet the requirements of various 
end-user groups, 

 Report on parameters never 
previously reported, 

Models: Meteorological (WRF), 
3Dhydrodynamic (Delft3D), Wave 
(SWAN), Oil spill (MEDSLICK-II), 
Water quality (DELWAQ), 
Ecosystem models (Ecopath with 
Ecosim), Fish and Mussel/oyster 
culture population growth 
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Remote Sensing 

Sentinel-3 Level2 spatial distributions of a) chlorophyll-a conc (mg m-3) Oc4me 

algorithm, b) chlorophyll-a conc (mg m-3) chlnn neural network algorithm, c) absorption 

of CDOM at 443 nm (m-1), d) TSM concentration (gm-3), e) PAR in the spectral range 

400-700 nm (µEinstein m-2 s-1), f) diffuse attenuation coefficient at 490 nm (m-1), g) 

fluorescence line height and h) max chlorophyll index at Gulf of Gabes. 
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Networking, Training and Capacity 
Building in N. African countries 

Organize workshops to train future 

managers and operators of ODYSSEA 
Observatories; 

Organize personnel exchanges; 

Improve the professional skills and 

competences of those working and being 
trained to work in the blue economy. 

Capacity Building 
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Deviations from DoA 

Valencia Observatory: IMPLEMENTATION OF THE BALLAST WATER 

CONVENTION IN THE FRAMEWORK OF BARCELONA CONVENTION 
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Why Valenciaport 

Valenciaport is a leading Mediterranean port in terms of commercial traffic, mostly containerised 

cargo, due to its dynamic area of influence and an extensive network connecting it to major world 

ports. Valenciaport is the best and most efficient option for maritime trade in southern Europe, with 

connections to over 1000 ports throughout the world 

The Aim  

The aim is to provide a tool for monitoring and implementing several EU and International 

policies as explained later, as well as, to conduct an harmonised implementation of the Ballast 

Water Convention in the Mediterranean basin. The data collected will provide relevant information 

to researchers and public authorities for assessing and controlling the impact of  alien 

invasive species (AIS) in local ecosystems.  

Deviations from DoA 
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1. Analysis of data 

available and 

requested 

 

2. Cooperation and 

coordination 

between ports, 

environmental 

agencies and 

maritime 

administrations 

WP2/9 
Analysis of organisms in the water column:  

• Pathogenic bacteria: Vibrio cholerae, intestinal enterococci and E.coli. 

• Phytoplankton. 

• Zooplankton. 

1 

Analysis of benthic organisms (from the bottom): 

• Infauna (soft substrate organisms). 

• Epifauna (organisms that live on the bottom). 

• Fouling organisms. 

2 

Sampling frequency: 

• Quarterly for water. 

• Annual for benthic organisms. 

 

NOTE: Water quality data will be provided by the Port Authority of 

Valencia 

3 

ODYSSEA scope includes sampling of 3 sampling points located inside the port of 

Valencia. 

Deviations from DoA 
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Deviations from DoA 
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The 9 ODYSSEA Observatories 
Operational Modelling  
 
The scope of the modelling module of ODYSSEA observatories is to: 

 

(a) Provide short and long-term forecasts to serve multiple end-users needs;  

(b) Manage risks and emergencies in coastal and offshore areas 

(c) Improve the spatial and temporal resolution of existing data; 

(d) Enhance existing knowledge along the North African and Middle Eastern 
coastline; 

North Adriatic Sea 

Thracian Sea 

Gulf of Gökova 

Israel coastline 

Nile zone of influence 

Gulf of Gabes 

Valencia coastline 

Al-Hoceima 

(e) Produce new  

 datasets in line  

 with EU policies; 

(e) Train Observatory  

 personnel in  
 operating and  

 maintaining the  

 local platform. 
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Modelling Module Roadmap: 
Deliverables and milestones 

2018 2019 2020 2021 

D2.3 Specifications 

for monitoring and 

modelling per 

Observatory  

D4.2 Models 

validation per 

Observatory 

D4.1 experimental 

operation of models 

per Observatory 

MS6 D4.3 operational 

demonstration trial and 

validation 

D4.4 Data 

Harmonization 

D4.5 modelling 

module 

operation and 

maintenance Task 4.1 completed 

Task 4.2 just started 

Task 4.6 in erly stages 
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Progress: Task 4.1 
 
Objective: Set-up and 

experimental operation of 

models at Observatories 

models’  coupling & interface 

 establish iternal data flows 

 Link to external databases 

and local sensors (for initial & 

boundary conditions, cal/val) 

 Set-up a service chain 

 Planned 

developments/modifications 

to models used for 

Observatories 
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Progress: Task 4.1 
 

Ecosystem status 

ECOPATH 

Temperature 

Salinity 

Waves 

Chlorophyll-a 

Meteorological 

input 

Waves 

Delft3D-WAVES 

Hydrodynamics 

Delft3D-FLOW 

Water Quality 

Delwaq 

Waves Flow field 

Wind 

Cloud cover 

Air pressure 

Air temperature 

River 

input 

Discharge  

Nutrient load 

Oil spills 

MEDLSIK-II 

Mussel 

growth 

model 

Solar radiation 

Water 

temperature 
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Progress: Task 4.1 
 
Available interface tools for 

models’ operationalization: 

 Import of initial and boundary 

conditions 

Couple, sequence, run 

models in an automated 

manner 

 Integrate data from local 

sensors and external 

databases 

 Process and assimilate 

results 

 Interface with ODYSSEA 

platform 

 

Delft FEWS 

AQUASAFE 
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Progress: Task 4.1 

ODYSSEA Observatory Data Flow using Delft-FEWS 
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Progress: Task 4.1 
 
Training for Technical Staff and managers of ODYSSEA Observatories on 

Delft3D, Delft-FEWS and AQUASAFE  

 

 

ODYSSEA workshop, 5-9 March 2018, Crete (FORTH) 
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Progress: Task 4.1 
 
Comparative analysis of available interface tools (Delft-FEWS & AQUASAFE) 

for Thracian Sea based on a set of pre-established criteria 
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Progress: Task 4.1 
 

Delft FEWS 

Greece Turkey Tunisia Spain Egypt 

AQUASAFE 

Morocco Algeria Israel 
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Progress: Task 4.1 

Northern Adriatic Sea Observatory 

AVERAGED SEA SURFACE TEMPERATURE DISTRIBUTION DURING 1998-2007 
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Progress: Task 4.1 
 
Step-wise processes for the configuration, set-up, import of initial and boundary 

conditions and performing preliminary runs of models at the pilot ODYSSEA 

Observatories to deliver a service 
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Progress: Task 4.1 
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Progress: Task 4.1 
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Progress: Task 4.1 
 
Pilot runs of SWAN model (Delft-WAVES) 

Indicative model outputs for significant wave height from SWAN for Thracian Sea 
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Progress: Task 4.1 
 

Pilot runs of MEDLSIK-II for Thracian Sea 

 Start date of the spil:27/6/2018 

 Start hour: 08:00 

 Simulation time: 5 days 

Wave forcing: none 

Wind drag: 1.2% 

Number of spills: 1 

 API (American Petroleum Institute Gravity): 20 

Duration of release: 48 hours 

Indicative output maps of surface currents and surface slick concentration from MEDSLIK-II  

for Thracian Sea after 5 days of simulation 
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Progress: Task 4.1 
 
Pilot runs of ECOPATH model 

North Adriatic Sea 

Thracian Sea 

Gulf of Gökova 

Israel coastline 

Nile zone of influence 

Gulf of Gabes 

Valencia coastline 

Al-Hoceima 
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Progress: Task 4.1 
 

FLOW DIAGRAM OF THE FIRST TEST MODEL FOR THE MEDITERRANEAN MOROCCO OBSERVATORY,  

ORGANISED BY THE TROPHIC LEVELS OF 26 FUNCTIONAL GROUPS 
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Progress: Task 4.1 
 

MIXED TROPHIC  

IMPACT ANALYSIS OF  

THE FIRST TEST  

MODEL FOR THE  

MOROCCO O 

BSERVATORY 
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Progress: Task 4.1 
 
Deliverable 4.1: Experimental operation of models per Observatory submitted 

on time 
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Difficulties, delays and corrective 
actions 
 

 Some delays were experienced as Delft-FEWS was a tool not previously 

applied as an interface to downscale CMEMS modeling products, and thus 

significant effort was required in terms of algorithmic development, to make 

the system compatible and capable to read and download the CMEMS 

NETCDF files at daily basis 

 Significant efforts required to gather local data (biomass, catches) from 

Observatories where ECOPATH with ECOSIM will be implemented (Morocco, 

Egypt, Turkey) 

Corrective actions: Increase efforts to complete the modeling chain at all 

Observatories→ SWAN is already implemented through FEWS for Thracian 
Sea and can be duplicated for remaining Observatories 
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Next steps 

- Workshop on SWAN and DELWAQ 

- Tasks 4.2 & 4.3: Models testing and calibration in each Observatory, 

Models validation in each Observatory 

- Implementation began during the last month of RP1 

- Testing, calibration & validation activities for models at each Observatory  

- Ad-hoc metrics defined, data analysis and visualization options facilitated by Delft-

FEWS & AQUASAFE platforms 

- Performance of models evaluated in hindcast mode (calibration) using available 

historical data both satellite and in-situ  

- Example data sets from CMEMS: SST_MED_SST_L4_NRT_OBSERVATIONS_010_004, 

INSITU_MED_NRT_OBSERVATIONS_013_035, 

SEALEVEL_MED_PHY_L4_NRT_OBSERVATIONS_008_050  

-  Metrics passed to Task 4.3 for validations tests (forecasts experiments)  

- D4.2 on month 36 (RP2), including activities of Tasks 4.2 & 4.3 
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Observatories – regarding 
equipment 

 

• Progress made in RP1 

• Main results obtained: focus made on the 
µPlastic and the PAM  

• Deliverables and milestones achieved 

• Problems occurred and solutions 

• DEVIATIONS from the DoA 

• Next steps planned  
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Observatories – regarding 
equipment 

5

0 

Requirements •Definition 

Design 

 

•General and detailed 

•Interface 

Qualification 
•Prototype  

•Test 

Integration •Test 

• New equipment were created or 

adapted and built for ODYSSEA 

(sensors, gliders, suface platform, 

landers) 

 

• During the WP5 monthly meetings, 

we exchanged technical 

information in order to bring 

inovatives solutions to odyssea 

equipment 
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Equipement 
built 

5

1 

 

Landers and surface platforms from 

Develogic: 

 

 

 

 

 

 

 

SeaExplorer Gliders from Alseamar: 

• 2 vehicle  

• 3 different payload: 

• FLBBCD + CTD DO  

• µPlastic (from Leitat) + CDT DO 

• Acoustic  

 

Landers Surface platforms 

Glider 
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Focus on the µPlastic sensor: for 
gliders 

5

2 

Functional principle: 

• The proposed strategy for underwater in-situ microplastic monitoring is to gather and 
detect the fluorescence light which is emitted by such contaminant particles when they 
are excited with a UV light source.  

• This must be done in real time at the speed of which the microplastics circulate through 
the seawater pipe that brings the particles to the sensor’s sampling point and without the 
ability to immobilise the particle at any time.  

• The Microplastic sensor is integrate in the top of the payload of the glider: 

 

Sensor integrated in the glider 
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Focus on the µPlastic sensor:  
for other platforms  

• The Microplastic sensor was fully redesign during the 1st RP of ODYSSEA in order 
to be integrable on gliders, surface platform and landers. This resulted in 2 
different designs.  

• The sensors are currently being integrated on platforms. 

• The same device is used for the glider, the lander and the surface platform. The 
dimensions has been based on the glider’s puck because it is the most restrictive one.  

 

 

Sensor integrated in the Develogic’s unit 

• The Microplastic sensor and the pump, for the Lander and the surface platform, are integrated 

in an external housing 

Pumpe 

Integrated 

device 

External 

housing 

3D of the MPS 
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Focus on the Landers and 
surface platform 

Landers and surface platform:  

• The design has been finished: the µP sensor has been implemented in the drawings, 
and connection to the electronics should not be of any concern. 

• All system should be ready for training in May, and shipment in June 

 MP Sensor 

Landers 

drawings 

Surface 

platform 
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 Focus on the µPlastic sensor  

There are currently two different versions: 

 

• MPS, to be implemented on Glider (ALSEAMAR platform) 

• MPS-WP, to be implemented on Lander and Sea Surface (DEVELOGIC platforms).  

 

• The only difference between those two versions is the way the sensor obtains physical particles 
from the environment: on the MPS version, the sensor uses the movement momentum of the 
glider to obtain particles, while the MPS-WP version uses a water pump. 

 

• The rest of the electronic components, the detection algorithms, communications, and mode of 
operation are exactly the same for both versions.  

 

• This approach facilitate the development of the sensor since there is only one generic design to 
develop that can be tuned up (using additional components such as a water pump or an 
external housing) to enable the implementation of the sensor in all platforms). 

 

• Also, since both versions runs using same firmware (with the same theory of operation) all data 
reported from all MPS can be correlated to obtain higher level information. 
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Focus on the Passive Acoustic 
Monitoring system 

• Single channel broadband acoustic recorder, signal processor and digital hydrophone.  

• The vehicle section will host the Passive Acoustic Monitoring (PAM) sensor and contains 

the payload electronics (independent open-source CPU) and the altimeter 

• Acoustic data will be collected at the end of the glider navigation and is synchronized to 

the internal SeaExplorer clock, allowing to easily overlay this data with the glider 

navigation behaviour.  

Hydrophone 

PAM sensor board 

Payload board 

Altimeter 
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Focus on the Passive Acoustic 
monitoring system 

• Technical informations: 
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Problem occured and solutions 

Before sending a prototype to ALSEAMAR and DEVELOGIC and making the mechanical integration on the 
different systems, some test have been realize like the communication or the pressure:  

 

• In order to verify the communications between the MPS and the CCU of the different platforms, an evaluation 
board have been send to each partner.   

 

• The evaluation board will behave like the MPS, reporting (fake) data like the MPS would do, allowing to be 
configured with the same commands as the MPS, switching ON/OFF with the reset button and detecting a MP if 
the user button of the evaluation board is pressed.    

 

• To validate the robustness of the sensor and to qualify the 1000m rated in pressure, Leitat had to follow the 
pressure tests procedure bellow:  

• 0 to 120bars at 12bars/min 

• Stage at 120bars during 8h 

• 120 to 0bar at 12 bars/min 

• Stage at 0 bar during 15 minutes 

• 500 x cycles at 110bars with :  

• 0 to 110bars at 12bars/min 

• Stage at 110bars during 1 minute 

• 110 to 0bar at 12 bars/min 

• Stage at 0 bars during 1 minute 

 

 Glasses crashed 
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Problem occured and solutions 

• The development of a new sensor is very complex. 

 

• This sensor was supposed to dive to 1000 meters but the 
windows cracked, the glasses crashed after 8h at 120 bars. 

 

• The window material has been changed : first material 
quartz, replaced by sapphire), the sapphire puck has not 
been tested yet in the pressure test, test will be done during 
this month (february 2019) 

 

• The window material is currently changed and new tests are 
ongoing with a test software at Alseamar and Devologic 
permises provided by Leitat, in order to pursue the electrical 
/ software integration of the sensor. 
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Deviation from DOA 

6

0 

• The training and first missions will occurs beginning of April which is 5 months later 
than in the DOA: 

 

• Difficulties to create and install new sensors on platform (example of windows 
cracked during pressure test reagrding the micro plastic sensor) 

 

• However it would have been difficult to start all the deployments of instruments 
in winter time, due to poor weather conditions and / or holidays 
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Next steps planned  

• Training is planned for the 8th to 12th of April 2019 at ALSEAMAR (which means that all equipment described previsously will be operational)  

 

• Programming of the upcoming mission with the different  

observatory manager  
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Deliverable and miles stones 
achieved 

6

2 

• D5.1 delivered on time 

 

« Technical report sensor 
development and integration » 
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