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• One Single Portal 
• MARINE PRODUCTS 

•  OPEN&FREE 

C O P E R N I C U S  M A R I N E  S E R V I C E  

http://www.marine.copernicus.eu   

http://www.marine.copernicus.eu/
http://www.marine.copernicus.eu/
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O c e a n  D a t a  &  I n f o r m a t i o n  
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O C E A N  S T A T E  R E P O R T  F I N D I N G S  I N  T H E  
B L A C K  S E A  

Decline of the Black Sea oxygen inventory  
The Black Sea is entirely anoxic except for a thin ventilated surface layer, about 10 % of 
its volume. During the past 60 years, following a trend recently intensified by 
atmospheric warming, the vertical extent of this oxygenated layer has narrowed from 
140m to 90m. The three Argo profilers active for 2016, although hardly representative 
for a basin average, suggest an ongoing deoxygenation trend and reach an average 
oxygen penetration depth of 72m. 

Typical summer profiles of (a) temperature, (b) practical 
salinity, (c) Brunt-Väisälä frequency, (d) potential 
density anomaly and (e) oxygen concentration 
illustrating the vertical structure of the central Black 
Sea.  
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O C E A N  D A T A ,  A  P U B L I C  G O O D  

REANALYSES 

~25 years 
REAL-TIME 
Daily, hourly 

FORECAST 
5 to 10 days 

ESSENTIAL  
OCEAN 

VARIABLES 

SEA LEVL SEA ICE 
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G L O B A L  O C E A N  A N D  E U R O P E A N  R E G I O N A L  S E A S  
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O U R  U S E R ’  A P P L I C A T I O N S  A R E  A B O U T :  

POLICY-MAKERS 

SCIENCE 

NGOs 

GENERAL PUBLIC 

BUSINESS 

PUBLIC SERVICES 

> 12 000 subscribers 
worldwide – 2/3 are active 

users 
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E X A M P L E S  O F  U S E  I N  T H E  B L A C K  S E A  

• Ship Routing 
• Support to MSFD Directive 
• Water Quality Monitoring 
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S H I P  R O U T I N G  I N  T H E  B L A C K  S E A  

• One of the key factors in the maritime navigation is 
the knowledge of the areas that are the most affected 
by extreme events.  

• DAMWAVE project helps identifying areas where 
storms are the most frequently encountered in order 
to better choose maritime routes.  

• http://marine.copernicus.eu/wp-
content/uploads/use-cases/supporting-ship-routing-
black-sea.pdf  

http://marine.copernicus.eu/wp-content/uploads/use-cases/supporting-ship-routing-black-sea.pdf
http://marine.copernicus.eu/wp-content/uploads/use-cases/supporting-ship-routing-black-sea.pdf
http://marine.copernicus.eu/wp-content/uploads/use-cases/supporting-ship-routing-black-sea.pdf
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S U P P O R T I N G  M S F D  I N  T H E  B L A C K  S E A  

• The Black Sea has suffered from severe ecological degradation since the 1970s due to 
concurrent effects of intense eutrophication, overfishing, outburst of gelatinous 
carnivores and natural climatic variations. 

 
• Marine modelling at the Joint Research Centre, Directorate General (JRC) support a 

variety of EU policies including the Marine Strategy Framework Directive. 
 
• http://marine.copernicus.eu/wp-content/uploads/use-cases/supporting-msfd-

directive-black-sea-1.0.pdf 
 

http://marine.copernicus.eu/wp-content/uploads/use-cases/supporting-msfd-directive-black-sea-1.0.pdf
http://marine.copernicus.eu/wp-content/uploads/use-cases/supporting-msfd-directive-black-sea-1.0.pdf
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W A T E R  Q U A L I T Y  I N  T H E  B L A C K  S E A  

• Mamaia along the Black Sea coast is the largest touristic seaside resort of Romania. 
Mamaia beach is one of the most famous beaches of the Romanian Black Sea.  

• Monitoring potential impact on its environment require mitigation measures: local and 
regional water quality changes due to direct physical, chemical and biological 
disturbances need to be monitored.   

• iSWIM is focused on the Bay of Mamaia and is based on an operational system (since 
April 2016) implemented by NIMRD/ACTION MODULERS. 

• http://marine.copernicus.eu/wp-content/uploads/use-cases/iswim-bathing-water-
quality-monitoring-black-sea-1.0.pdf  

http://marine.copernicus.eu/wp-content/uploads/use-cases/iswim-bathing-water-quality-monitoring-black-sea-1.0.pdf
http://marine.copernicus.eu/wp-content/uploads/use-cases/iswim-bathing-water-quality-monitoring-black-sea-1.0.pdf
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( U S E  C A S E S )  S H O W C A S I N G  U S E R S  A N D  U S A G E S   

http://marine.copernicus.eu/markets/submit-your-use-case/ 
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Which Data in the Black Sea 

D a t a  i n  t h e  B l a c k  S e a  

 



Marine  
Monitoring 

D A T A  P R O V I D E R S  
• 40+ data providers throughout Europe 
• State-of-the-art scientific knowledge 
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P O R T F O L I O  G A T H E R S  D A T A  F R O M  3  S O U R C E S  

SATELLITE 
OBSERVATION 

IN SITU  
OBSERVATION 

OCEAN MODEL  
COMPUTATION 
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S p a t i a l  a n d  t e m p o r a l  c h a r a c t e r i s t i c s  

 
 Insitu Observations 

 from surface to 2000 meters depth 
 Covers long time series (25 years in the past), real time products (today) 
 3D non gridded product (available where the measure is done) 

 
 Satellite Observations 

 At the surface only 
 Covers long time series (25 years in the past), real time products (today) 
 2D surface gridded product 

 
 Ocean Models 

 from surface to bottom 
 Covers long time series (25 years in the past), real time products (today)  
                                                                                     & 5 to 10-day forecast  
 3D gridded product 
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I N - S I T U  D A T A  P R O V I D E R S  I N  T H E  B L A C K  S E A  
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I N  S I T U  M U L T I  P L A T F O R M  A P P R O A C H   

Argo and bio-Argo floats 

Moorings, fixed 
observatories Research and opportunity 

vessels 

Gliders and AUVs 

Sea mammals and fish tags 

Sea level stations and Coastal 
moorings 

Drifting buoys 
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I N  S I T U  D A T A  I N  T H E  B L A C K  S E A   
f o r  t h e  l a s t  6 0  d a y s  
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B L A C K  S E A  M O D E L  D A T A  P R O V I D E R  

 
 



Marine  
Monitoring 

Mesoscale Ocean Circulation Models predict Properties 
of seawater as it moves and evolves through the ocean 
basin.  
 
Such models have sufficient resolution to analyse and 
forecast processes like eddy formation.  
 
Ocean Models simulate sea water properties in 3D with 
5 to 10-Day forecast when satellite data only provide with 2D 
coverage without any forecast. 

WHAT IS AN OCEAN CIRCULATION MODEL? (1/4) O C E A N  M O D E L  
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Ocean Model use Data Assimilation 
Techniques to incorporate Satellite and In-
situ Observations into Models. It allows to 
correct the ocean model to be closer to 
observed conditions. 

Data assimilation techniques also allow to 
improve forecast skills. 

WHICH OCEAN MODEL CHARACTERISTICS? (2/2) B L A C K  S E A  M O D E L  
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Surface to the Sea Floor: 
 
Physical parameters: 
• Temperature, salinity, currents, elevation or sea surface height 

(SSH), sea ice, etc…  
 
Biogeochemical parameters: 
• Chlorophyll-a, Primary Production, Dissolved Oxygen, etc… 

 
Wave parameters: 
• Significant Wave Height, …. 
 

WHAT IS AN OCEAN CIRCULATION MODEL? (4/4) B L A C K  S E A  M O D E L  
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B L A C K  S E A  M O D E L  P R O D U C T S  

OCEAN CURRENTS           WAVES                CHLOROPHYLL 
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S A T E L L I T E  D A T A  P R O V I D E R S   

 

• SEA LEVEL 
 

• WAVE 
 

• OCEAN COLOUR 
 

• SEA SURFACE TEMPERATURE 
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B L A C K  S E A  S A T E L L I T E  P R O D U C T S  

SEA LEVEL             OCEAN COLOUR                SEA SURFACE 
                                                                        TEMPERATURE  
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