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REANALYSES 

~25 years 

REAL-TIME 

Daily, hourly 

FORECAST 

5 to 10 days 

Ocean Energy Europe 2018, Edinburg 

Ocean current Wave temperature 
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C O P E R N I C U S  M A R I N E  S E R V I C E  
H I G H  Q U A L I T Y  O C E A N  D A T A  

Wave height Ocean Currents Temperature Salinity 

Hourly and daily 
surface ocean waves 
GLO : 8km 
MED: 4km 
NWS: 1.5km 
 

Hourly and daily 3D 
ocean currents 
GLO : 8km 
MED: 4km 
NWS: 1.5km 
 

Hourly and daily 3D 
ocean temperature 
GLO : 8km 
MED: 4km 
NWS: 1.5km 
 

Hourly and daily 3D 
ocean salinity 
GLO : 8km 
MED: 4km 
NWS: 1.5km 
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C O P E R N I C U S  M A R I N E  S E R V I C E  
H I G H  Q U A L I T Y  O C E A N  D A T A  

Chlorophyll-a Dissolved oxygen Nutrients  
(dissolved iron) 

Nitrate 

Weekly fields                   Weekly fields              Weekly fields              Weekly fields     
GLO : 56km                      GLO : 56km                 GLO : 56km                  GLO : 56km 
MED: 5km                        MED: 5km                   MED: 5km                    MED: 5km 
NWS: 7km                        NWS: 7km                   NWS: 7km                   NWS: 7km 
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O c e a n  S t a t e  R e p o r t  2  

Flagship publication: Ocean State Report #2 
Provides a comprehensive and state-of-the art assessment of the state of the global ocean and 
European regional seas for the ocean scientific community as well as for policy and decision-
makers. 



Marine  
Monitoring 

N E W  O C E A N  M O N I T O R I N G  I N D I C A T O R S  

http://marine.copernicus.eu/ocean-monitoring-indicators-acidity/  
https://www.youtube.com/watch?v=0OMomKaT9fQ  

CMEMS anchors its supports to Marine Conservations, Policies and SDGs by delivering 
new ocean monitoring indicators among which Ocean Acidification (e.g. used by 

EUROSTAT, see next slide), Sea Level including Thermosteric Rise and Arctic Freshwater. 
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Main highligths: 
• In situ Surface currents from High Frequency Radars in all 

regional basins in Near Real Time 
• Global Ocean model surface currents now including effects 

from tides and waves (new dataset in model product 024) 

• 7km 1.5km wave forecast model in the European North 
West Shelves 

• Nutrient concentration profiles (i.e. nitrate, phosphate and 
silicate) (2004 to 2018 from BGC-Argo). 

• Surface ocean partial pressure of carbon dioxide, surface 
ocean downward mass flux of carbon dioxide expressed as 
carbon (positive for flux into the ocean) and pH on a regular grid 
(1°x1°) with a monthly resolution from 2001 to end of 2016 

 
 
 

N e x t  p o r t f o l i o  r e l e a s e  I n  A p r i l  1 6  2 0 1 9  
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O C E A N  D A T A ,  A  P U B L I C  G O O D  

Ocean Energy Europe 2018, Edinburg 

Ocean currents 
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GLOBAL CURRENT MODEL  
• Hourly and Daily files of 3D ocean currents 
• Surface to bottom 
• 10-day forecast  
• Do not include wave or tidal currents 

 
• 9km, 2006->10-Day forecast 
GLOBAL_ANALYSIS_FORECAST_PHY_001_024 
 
• 9km, 1993->2017 
GLOBAL_REANALYSIS_PHY_001_030 

 
 

0m/s 

1m/s 

http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=GLOBAL_ANALYSIS_FORECAST_PHY_001_024
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New since April 2019:  

Global Ocean model  

surface currents now 
including effects from 
tides and waves (new 

dataset in model product 024) 

 
9km, 2006->10-Day forecast 

GLOBAL_ANALYSIS_FORECAST_PHY_001_024 

 

 

http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=GLOBAL_ANALYSIS_FORECAST_PHY_001_024


EUROPEAN SOUTH WEST SHELVES 
CURRENT MODEL (IBI) 

• Hourly and Daily files of 3D ocean currents 
• Surface to bottom 
• 10-day forecast  
• Include tidal currents 

 
 

• 3km, 2013->10-Day forecast 
IBI_ANALYSIS_FORECAST_PHYS_005_001 
 
• 9km, 1992->2016 
IBI_REANALYSIS_PHYS_005_002 

 
0m/s 

0.9m/s 

http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=IBI_ANALYSIS_FORECAST_PHYS_005_001
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EUROPEAN NORTH WEST SHELVES 
CURRENT MODEL (NWS) 

• Hourly and Daily files of 3D ocean currents 
• Surface to bottom 
• 10-day forecast  
• Include tidal currents 

 
 

• 1.5km 2014->6-Day forecast 
NORTHWESTSHELF_ANALYSIS_FORECAST_PHYS_004_001_b 
 

• 7km, 1985->2014 
NORTHWESTSHELF_REANALYSIS_PHYS_004_009 

0m/s 

0.7m/s 

http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=NORTHWESTSHELF_ANALYSIS_FORECAST_PHYS_004_001_b
http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=GLOBAL_REANALYSIS_PHY_001_025
http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=NORTHWESTSHELF_REANALYSIS_PHY_004_009
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O C E A N  D A T A ,  A  P U B L I C  G O O D  

Waves height  
And period 
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GLOBAL WAVE MODEL  
• 3-Hourly files  
• Surface only 
 
• 9km, 2016->5-Day forecast 
GLOBAL_ANALYSIS_FORECAST_WAV_001_027 
 Data assimilation of wave height and spectra 

(from S1A-B since Dec2018) 
 10D fcst (planned end 2019) 
 Online wave-ocean currents coupling 

(planned end 2019) 
 Data assimilation of CFOSAT wave spectra 

(planned end of 2019) 
 
• 20km, 1993->2017- Reanalysis updated every 

6 mths 
 This product will be available end-2019 
 Data assimilation of wave height only 
 Forced by ERA5 (better winds than ERA-

Interim) 

0m 

12m 

Significant Wave Height (m) 

http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=GLOBAL_REANALYSIS_PHY_001_025


ARCTIC WAVE MODEL 
• Hourly files  
• Surface only 
 

• 6km, end2016->5-Day forecast 
ARCTIC_ANALYSIS_FORECAST_WAV_002_010 
 No data assimilation 
 2 fcst/day with 10D fcst (planned end 2019) 
 Online wave-ocean currents coupling 

(planned end 2019) 

 
• 1993-2017, Reanalysis 
Will be available end 2019 
Reanalysis updated every 6 mths 

 

0m 

10m 

Significant Wave Height(m) 

http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=GLOBAL_REANALYSIS_PHY_001_025


BALTIC WAVE MODEL 
• Hourly files  
• Surface only 
 

 

• 2km, 2years->5-Day forecast 
BALTICSEA_ANALYSIS_FORECAST_WAV_003_010 
 No data assimilation 
 2 fcst/day with 10D fcst (planned end 2019) 
 Online wave-ocean currents coupling 

(planned end 2019) 
 

• 1993-2017, Reanalysis 
Will be available end 2019 
Reanalysis updated every 6 mths 

 
0m 

3m 

Significant Wave Height(m) 



EUROPEAN NORTH WEST SHELVES 
WAVE MODEL (NWS) 

• Hourly files  
• Surface only 
 

• 1.5km, 2014->6-Day forecast 
NORTHWESTSHELF_ANALYSIS_FORECAST_WAV_004_012 

 No data assimilation 
 2 fcst/day with 10D fcst (planned end 2019) 
 Online wave-ocean currents coupling 

(planned end 2019) 
 
 

• 7km, Reanalysis, 1993->2014 
Will be available end 2019 
Reanalysis updated every 6 mths 

 0m 

5m 

Significant Wave Height(m) 

http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=NORTHWESTSHELF_ANALYSIS_FORECAST_WAV_004_012
http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=GLOBAL_REANALYSIS_PHY_001_025
http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=GLOBAL_REANALYSIS_PHY_001_025


EUROPEAN SOUTH WEST SHELVES 
WAVE MODEL (IBI) 

• Hourly files  
• Surface only 
 

• 11km, 2015->5-Day forecast 
IBI_ANALYSIS_FORECAST_WAV_005_005 
 No data assimilation 
 2 fcst/day with 10D fcst (planned end 2019) 
 Online wave-ocean currents coupling 

(planned end 2019) 

 
• 11km, 1992->2016 
IBI_REANALYSIS_WAV_005_006 
 No data assimilation 
 Reanalysis updated every 6 mths 

 

0m 

5m 

Significant Wave Height(m) 

http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=IBI_ANALYSIS_FORECAST_WAV_005_005
http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=GLOBAL_REANALYSIS_PHY_001_025
http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=IBI_REANALYSIS_WAV_005_006


BLACK SEA WAVE MODEL 
• Hourly files  
• Surface only 

 

• 3km, 2014->5-Day forecast 
BLKSEA_ANALYSIS_FORECAST_WAV_007_003 
 No data assimilation 
 2 fcst/day with 10D fcst (planned end 2019) 
 Online wave-ocean currents coupling 

(planned end 2019) 
 

• 3km, 2002-2017- Reanalysis 
BLKSEA_REANALYSIS_WAV_007_006 
 Data assimilation of wave height only 
 Reanalysis updated every 6 mths 
 

 

0m 

3.5m 

Significant Wave Height(m) 



Marine  
Monitoring 

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 



Significant Wave Height(m) 
SWH from SATELLITE 

• Jason-3, Sentinel-3A and SARAL/AltiKa 
• Sentinel-3B added in 2019 
• 3-Hourly files , 7x7km 
• Surface only 
• No forecast  
• L3 along swath 
• [July2017-ongoing] 
• New product: Merged L4 planned in 2019 
 
Monomission satellite along-track significant wave 
height. All the missions are homogenized with 
respect to a reference mission which is currently 
Jason-3 and calibrated on in-situ buoy 
measurements. 
 
WAVE_GLO_WAV_L3_SWH_NRT_OBSERVATIONS_014_001 

 
 

 
 



Significant Wave Height(m) 
SWH from SAR SATELLITE 

• Sentinel 1A-B 
• Surface only 
• No forecast  
• unique ability to measure the wave period and 

direction on top of the wave height 
• allows following each single wave train in the 

world ocean from the time it is generated until it 
reaches the coast, sometimes more than 10 
days after 

• A single digital file contains an entire wave 
system that is all the wave trains originated 
from the same storm event, from its generation 
until 10 days later 

• from 2018-03-15 to Present 
• 3-hourly-instantaneous 
• WAVE_GLO_WAV_L3_SPC_NRT_OBSERVATIONS_014_002 

 
 

 
 

http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=WAVE_GLO_WAV_L3_SPC_NRT_OBSERVATIONS_014_002
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I n  s i t u  w a v e  b u o y s  

http://marine.copernicus.eu/wave-products-enter-copernicus-marine-service-19-april-2017/  
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O C E A N  D A T A ,  A  P U B L I C  G O O D  

Ocean Energy Europe 2018, Edinburg 

Temperature 
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GLOBAL MODEL  
• Hourly and Daily files of 3D temperature 
• Surface to bottom 
• 10-day forecast  

 
 

• 9km, 2006->10-Day forecast 
GLOBAL_ANALYSIS_FORECAST_PHY_001_024 
 
• 9km, 1993->2017 
GLOBAL_REANALYSIS_PHY_001_030 

 
 

 -5degC  

35 degC 

http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=GLOBAL_ANALYSIS_FORECAST_PHY_001_024
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FOUNDATION SST 
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FOUNDATION SST 
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FOUNDATION SST 
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SKIN SST 
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EXAMPLE OF USE IN VARIOUS 
SECTORS OF THE BLUE 

ECONOMY 
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C M E M S  S E C T O R A L  A P P R O A C H  

http://marine.copernicus.eu/markets/ 

http://marine.copernicus.eu/markets/
http://marine.copernicus.eu/markets/
http://marine.copernicus.eu/markets/


Marine  
Monitoring 

E N E R G Y :  R e n e w a b l e  E n e r g y  T E S T  S I T E  

The Biscay Marine Energy Platform (BiMEP) is an open sea test site with grid connection 
for demonstrating and validating wave energy collectors and floating wind platforms. 
BiMEP provides manufacturers with ready-to-use facilities to test technical and economic 
feasibility of their prototype. 
 
BiMEP and IH Cantabria have developed a Prediction System to forecast wind, wave, 
currents and sea level conditions to be considered in the planning of marine operations at 
BiMEP and feed the Decision Support System developed in TRL+ project. The Copernicus 
Marine Service physics and wave models are used as forcing conditions in a very high 
resolution model. 
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E N E R G Y :  O f f s h o r e  p l a t f o r m s  

Offshore platforms and related ships 
need to be fully operational 24/7 
whatever the weather and sea 
conditions.  
 
CMEMS ocean model currents and 
waves products are used to build a 
met/ocean dashboard. Offshore 
platform operators rely on such 
dashboard to plan operations at sea 
and publish warning messages. 
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R I S K  A T  S E A :  C O N S T R A I N T  E V A L U A T I O N  
O N  S E A - E X P O S E D  M A T E R I A L  

A harsh ocean environment with strong winds and waves over decades of use 
causes significant wear and tear on offshore structures. The angle from which 
waves hit a platform, and the wave height are important factors, but in addition 
the wave frequency is an important factor due to the resonance frequency of 
the structure itself. 

 

AHPA, Asset Health and Probabilistic Analyses, focuses on probability analyses 
of fractures and strains on offshore structures. The Copernicus Marine Service 
wave height combined with period is used to predict the 3-dimensional motion 
of floating bodies. 

 

 

 

 

Wave Height (meter) Evolution during  5days in October 2017 
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M A R I T I M E  N A V I G A T I O N  

54 

Their Target : Save 1% thanks « current routing » (60 000t 
fuel or 180 000t C02 for the whole fleet). 
 

CMA CGM and ACTIMAR use Ocean Current Observations and Forecast to 
find the best possible route and guide its fleet thanks to its Fleet Navigation 
& Support Centre. 
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M A R I T I M E  N A V I G A T I O N  I N  H A R B O R S  

In the SAMOA project, led by Puertos del Estado, Spain, a total of 18 port authorities 
are participating. The service consists of several modules including met/ocean 
dashboard. CMEMS model products are used as boundary conditions to local coastal 
models. 
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W A T E R  Q U A L I T Y  

The SUEZ subsidiary SERAMM and SUEZ center Rivages 
Pro Tech develop tools and services for real-time 
monitoring and forecasting of the nearshore 
environment. Local authorities in the Marseille area in 
charge of bathing and coastal water quality have 
requested the SERAMM and Rivages Pro Tech services. 
CMEMS ocean models used as boundary conditions allow 
to better represent the local impact of ocean circulation 
features like upwelling episodes in the bay. 
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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/ 
lcrosnier@mercator-ocean.fr 

http://marine.copernicus.eu/markets/submit-your-use-case/
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http://marine.copernicus.eu/markets/submit-your-use-case/
http://marine.copernicus.eu/markets/submit-your-use-case/
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C O N T A C T  U S  
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THANK YOU 

Ocean Energy Europe 2018, Edinburg 


