OCEAN DATA, A PUBLIC GOOD

Ocean current

REANALYSES

@ Global

@ Arctic
@ Baltic
O Nws
G Bl
G Med Sea
@ Black Sea

REAL-TIME
Daily, hourly

~25 years
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PORTFOLIO GATHERS DATA FROM 3 SOURCES

IN SITU OCEAN MODEL

OBSERVATION COMPUTATION
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@ COPERNICUS MARINE SERVICE

ol H |G H QUALITY OCEAN DATA

Monitoring

Wave height Ocean Currents Temperature Salinity

Hourly and daily Hourly and daily 3D Hourly and daily 3D Hourly and daily 3D
surface ocean waves ocean currents ocean temperature  ocean salinity

GLO : 8km GLO : 8km GLO : 8km GLO : 8km

MED: 4km MED: 4km MED: 4km MED: 4km

NWS: 1.5km NWS: 1.5km NWS: 1.5km BB (oNMS; 1.5kess
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@ COPERNICUS MARINE SERVICE

Marine

s H IGH QUALITY OCEAN DATA

Chlorophyll-a

Dissolved oxygen

Nutrients
(di

ssolved iron)

Nitrate

- - S

Weekly fields
GLO : 56km
MED: 5km
NWS: 7km

Weekly fields
GLO : 56km
MED: 5km
NWS: 7km

Weekly fields
GLO : 56km
MED: 5km
NWS: 7km

Weekly fields
GLO : 56km
MED: 5km
NWS: 7km

( . MERCATOR
opernicus OCEAN
S Europe's eyes on Earth TRTERRATTONAT
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State Report 2

GLOBAL SEA SURFACE
TEMPERATURE HAS INCREASED

Units: Cryear-Trend from 1993-2016

Nearly 0.5 to 1.0 Watts per square
meter of excess heat from human
activities is trapped in the Earth

g system and is driving global
+0.04 warming.
“C/ear st
About 93% of that excess

heat is absorbed by the ocean. As
a consequence, the global ocean
and regicnal European seas are
warming.

tce in the last ten
Ly salelies
Issue 2, 2016 |

Journal of Operaiional Bcesnography,
Volume W, Sipplement 1

P o) 038/133 € Youlube I3

| |
| et
|~
-~ (@)~

Watts/m*

rancis

+0.9 | +0.7 | +0.6

+0.4 +0.8 +01

ides a comprehensive and state-of-the art assessment of the state of the global ocean and
pean regional seas for the ocean scientific community as well as for policy and decision-

Implemented by
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OPEMmICUS ek
Europe’s eyes on Earth




NEW OCEAN MONITORING INDICATORS

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.

Ocean Monitoring Indicators (OMI)
Track the changes in the ocean associated with climate change

W & F & 0

Sea Level Arctic

Ocean Acidification Ocean Heat including Sea Ice Extent Freshwater
Seawater oH) Thermosteric Rise

Implemented by
MERCATOR

i OCEAN
Gpﬁm',ﬁf}iﬁ .............



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

7_ Next portfolio release In April 16 2019
wime — Main highligths:

1« Insitu 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

X MERCATOR
opermicus stk
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OCEAN DATA, A PUBLIC GOOD

m . MERCATOR
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Europe’s eyes on Earth
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PORTFOLIO GATHERS DATA FROM 3 SOURCES

OCEAN MODEL
COMPUTATION

IN SITU
OBSERVATION
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1m/s

GLOBAL CURRENT MODEL

* Hourly and Daily files of 3D ocean currents
* Surface to bottom

* 10-day forecast

* Do not include wave or tidal currents

e  9km, 2006->10-Day forecast
GLOBAL ANALYSIS FORECAST PHY 001 024

* 9km, 1993->2017
GLOBAL REANALYSIS PHY 001 030

2016-01-16T12:00000 0007

Om/s

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

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

4

S i

brirow~ged pOrdtm e Attt et e A | bbb o i oo o s At it o e g Al e

L o R T N

G

P

okes current 201803

The total surface current is mostly
influenced by the generalcirculation
(like general currents) notably in
large scale current systems and
gyres(see red regions).

Stokes Drift component

The stokes drift component
signature is mainly the reflection of
westerly and easterly winds, but also
the typical swells that flow from the
polesto the equator.

Thered shows the areas that have
the most influence.

Contribution Tide current 201803 Tide component

The tide contribution is the
strongest on oceanic shelves (see
red regions).

© 10 20 30 40 30 6 70 80 %0
»*

c

Percentage (%) of the respective contributions to the
total surface current in March 2018. Credit: Copernicus
Marine Service Product 001_024; S. Law Chune,
Mercator Ocean


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
om/s IBI REANALYSIS PHYS 005 002

0-10T12:00:00.0002
) . MERCATOR
Op§rn|09§ OCEAN
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http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=IBI_ANALYSIS_FORECAST_PHYS_005_001
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
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
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_PHYS_005_002

2018-10-05T12:00:00.0002

0.7m/s
EUROPEAN NORTH WEST SHELVES
CURRENT MODEL (NWS)

* Hourly and Daily files of 3D ocean currents
* Surface to bottom

* 10-day forecast

* Include tidal currents

e 1.5km 2014->6-Day forecast
NORTHWESTSHELF ANALYSIS FORECAST PHYS 004 001 b

e 7km, 1985->2014
NORTHWESTSHELF_REANALYSIS PHYS 004 009

Oom/s
. MERCATOR
bpﬁmﬁﬂﬁ vtk
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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

PORTFOLIO GATHERS DATA FROM 3 SOURCES

IN SITU OCEAN MODEL
OBSERVATION COMPUTATION
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mmmmmmmmmm
—



INSITU_GLO_UV_NRT_OBSERVATIONS_013_048

GLOBAL OCEAN- IN-SITU NEAR REAL TIME OBSERVATIONS OF OCEAN SURFACE CURRENTS

OBSERVATION L2

£

undefined km x undefined km (discrete depth levels)

From 2002-01-01 to Present

hourly-mean

MORE ADD TO s .
INFO CART ‘Ef wWis sx\g

INSITU_GLO_UV_L2_REP_OBSERVATIONS_013_044

GLOBAL OCEAN- DELAYED MODE IN-SITU OBSERVATIONS OF OCEAN SURFACE CURRENTS

OBSERVATION L2

PN

undefined degree x undefined degree (discrete depth
levels)

From 1990-01-01 to 2016-12-31

instantaneous

MORE ADDTO 1
INFO CART —? wWis smg

European
Commissian

Gpgmig}gﬁ

Implemented by
MERCATOR
OCEAN
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QOcean currents
=7

= Such platforms are installed along coasts and scan the ocean surface currents with a nearly 6km
horizontal resolution (figure f). HF radar data is now available along the European coast (see figure )
and complement the existing worldwide network (see figure g). The existing European HF Radar
network has been integrated into the Copernicus Marine in situ observation network thanks to
innovations through the Copernicus Marine Service Evolution programme, INCREASE, coordinated by

AZTI tecnalia.

= This marks the first time that a Service Evolution project has led to the injection of a new product into
the operational Copernicus Marine portfolio. This will also be the case next July for a new product

= A new product (013_048) for the global ocean will now offer near-real-time ocean surface currents from in
situ platforms called High Frequency (HF) Radar.

called Micronekton. This project looks at small living marine species in the range of one to ten

centimeters.

= Such high resolution surface current data is particularly useful for studying, for example, oil drift

trajectories as in the case of the Grande America accident in the Gulf of Biscay in March, 2019.

—Y »005 N\

European HF radar providers

uln-qnu-x:!u-lv-d

e) Location of HF Radars in Europe and
their providers

=

Bz 2l
Barcelone
o \/’ P 2
- I Madrid o
g {I— /ﬂ;‘ ® 4 o
Portugal . Espaane Val%nce
Lisbonne pag
® { )
{ SEle " Grnade . ,ﬂ?ﬁ:
P omilsga .

Gibgftar

f) HR radar surface currents on April 4
2019 at 10amUTC. Credit: Emodnet

d) Example of a High
Frequency (HF)
Radar platform set
up along the coast



PORTFOLIO GATHERS DATA FROM 3 SOURCES

OCEAN MODEL
ION COMPUTATION

1 SATELLITE IN SITU
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|\ MULTIOBS_GLO_PHY_NRT 015 _001

GLOBAL OBSERVED OCEAN PHYSICS TEMPERATURE SALINITY HEIGHTS MLD GEOSTROPHIC
CURRENTS SEA SURFACE SALINITY AND SEA SURFACE DENSITY PROCESSING

OBSERVATION L4

T SSD S SSH 3DUV UVG MLD ®

|| 0.25 degree x 0.25 degree (33 depth levels)

From 2014-01-01 to Present

weekly-mean, monthly-mean

ADDTO Sub-
CART g s setting

MORE
INFO

All datasets are obtained as a combination between satellite and in-situ data, processed in different
steps:

o (1-2)

- satellite data (SLA + SST) are projected onto the vertical via a multiple linear regression method and
covariances deduced from historical observations. This step gives synthetical fields,

- combination between these synthetic fields with T/S in-situ profiles via an optimal interpolation
method. This leads to combined fields.

- use of the thermal wind equation to combine absolute geostrophic current fields from satellite
altimetry with the combined 3D T/S fields. This last step generates global 3D geostrophic current
fields.

(3-4)
-in situ and satellite SSS are interpolated through a multivariate optimal algorithm, using SST to

compute the interpolation weights.

MULTIOBS_GLO_PHY_REP 015 002

GLOBAL OBSERVED OCEAN PHYSICS TEMPERATURE SALINITY HEIGHTS MLD GEOSTROPHIC

CURRENTS SEA SURFACE SALINITY AND SEA SURFACE DENSITY REPROCESSING

OBSERVATION L4

T SSD S SSH UVG SIC

®

0.25 degree x 0.25 degree (33 depth levels)

From 1993-01-01 to 2017-12-27

weekly-mean, monthly-mean

MORE
INFO

ADDTO Sub-
CART ﬁ' WS setting




{ MULTIOBS_GLO_PHY_NRT 015 003

GLOBAL TOTAL SURFACE AND 15M CURRENT (COPERNICUS-GLOBCURRENT) FROM ALTIMETRIC

GEOSTROPHIC CURRENT AND MODELED EKMAN CURRENT PROCESSING

OBSERVATION L4

GLO

3DUV ®

0.25 degree x 0.25 degree (2 depth levels)

From 2017-01-01 to Present

6-hourly-instantaneous, hourly-instantaneous, daily-
mean, monthly-mean

MORE ADDTO Sub-
INFO CART | WwMms setting

MULTIOBS_GLO_PHY_REP_015_004

The surface and 15m ocean current velocities are obtained as the sum of the surface geostrophic
current derived from altimetry and Ekman component derived applying an empirical Ekman model to
ERA INTERIM wind stress . Accuracy on the total velocity field therefore depends on the accuracy of
each individual component. It features an important spatial variability, with an increase of the error

. at the equator and in coastal area.

GLOBAL TOTAL SURFACE AND 15M CURRENT (COPERNICUS-GLOBCURRENT) FROM ALTIMETRIC
GEOSTROPHIC CURRENT AND MODELED EKMAN CURRENT REPROCESSING

OBSERVATION L4

GLO

3DUV @

0.25 degree x 0.25 degree (2 depth levels)

From 1993-01-01 to 2017-12-31

6-hourly-instantaneous, hourly-instantaneous, daily-
mean, monthly-mean

MORE ADDTO Sub-
INFO CART | WMms setting




OCEAN DATA, A PUBLIC GOOD

Waves height

And period
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OpermICUsS OCEAN ..
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PORTFOLIO GATHERS DATA FROM 3 SOURCES

OCEAN MODEL
COMPUTATION

IN SITU
OBSERVATION
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Significant Wave Height (m) GLOBAL WAVE MODEL

3-Hourly files
12m e Surface only

* 9km, 2016->5-Day forecast
GLOBAL_ANALYSIS_FORECAST_WAV_001 027
v’ 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)

v
v

20km, 1993->2017- Reanalysis updated every

6 mths

This product will be available end-2019

Data assimilation of wave height only

Forced by ERAS (better winds than ERA-
MERCATOR

Interim)

2018-10-20T00:00:00.000<

i OCEAN
= opernicus L OCEN..
mmmmmmmmmm


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
v No data assimilation

v 2 fest/day with 10D fest (planned end 2019)
v Online wave-ocean currents coupling
(planned end 2019)

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

S1TO9:00:00.0002
. MERCATOR
@D@rmcyﬁ OCEAN
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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
v No data assimilation

v’ 2 fest/day with 10D fcst (planned end 2019)
v" Online wave-ocean currents coupling
(planned end 2019)

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

- MERGATOR
(ODQIT‘[ICHLFJ;‘% OCEAN
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Significant Wave Height(m)

EUROPEAN NORTH WEST SHELVES

WAVE MODEL (NWS)

* Hourly files
* Surface only

5m

e 1.5km, 2014->6-Day forecast
NORTHWESTSHELF ANALYSIS FORECAST WAV 004 012

v No data assimilation

v’ 2 fest/day with 10D fcst (planned end 2019)

v" Online wave-ocean currents coupling
(planned end 2019)

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

X MERCATOR
opermicus stk



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

Significant Wave Height(m)
EUROPEAN SOUTH WEST SHELVES

5m WAVE MODEL (IBI)

* Hourly files
* Surface only

* 11km, 2015->5-Day forecast

IBI ANALYSIS FORECAST WAV 005 005
v" No data assimilation

v' 2 fest/day with 10D fest (planned end 2019)

v" Online wave-ocean currents coupling
(planned end 2019)

e 11km, 1992->2016
IBI REANALYSIS WAV 005 006
- om v" No data assimilation
= _ v" Reanalysis updated every 6 mths

0000.0002

T |

— Imalemented by

. MERCATOR

OF:)Ferr‘"('_)LFJSh OCEAN
uropes eyes on Eart
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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

Significant Wave Height(m)

BLACK SEA WAVE MODEL

3.5m * Hourly files
* Surface only

e 3km, 2014->5-Day forecast

BLKSEA ANALYSIS FORECAST_WAV_007_003

v" No data assimilation

v 2 fest/day with 10D fest (planned end 2019)

v Online wave-ocean currents coupling
(planned end 2019)

* 3km, 2002-2017- Reanalysis
BLKSEA REANALYSIS WAV _007_006

v’ Data assimilation of wave height only
v Reanalysis updated every 6 mths

Om

m . MERCATOR
opernicus OCEAN
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PORTFOLIO GATHERS DATA FROM 3 SOURCES

IN SITU OCEAN MODEL
OBSERVATION COMPUTATION
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Significant Wave Height(m)
SWH from SATELLITE
* Jason-3, Sentinel-3A and SARAL/AltiKa
e 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

" / ij»/'y( .

\ AAL ey '\ (\ 4 3 . #¥ Monomission satellite along-track significant wave
N ANAN T S AR AN L7 AR  height. All the missions are homogenized with
‘\M" ((')‘ & >\l‘,\ S\ (s » . . .. . .
LESEOMENIENTK NN f AT\ : 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

m b . MERCATOR
opernicus OCEAN
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®PecLS

Z
= Swell SWH [m]
- 0 meters
. 2 meters
. = 4 meters

150°W 120°W 90°W 60'W oW o 20 60°E 0°E

200 m 225m 250 m 275m 300 m 325m 350 m 375m 400 m 425 m 450 m 475 m 500 m 525 m 550 m
113s 120s 12.7s 133s 139s 1445 15.0s 155s 16.0s 165s 17.0s 174s 179s 183s 188s

Swell peak wavelength [m] / Swell peak period [s]
[ ]

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

. MERCATOR
OpernIcus ek
=yt



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

PORTFOLIO GATHERS DATA FROM 3 SOURCES

I SATELLITE IN SITU OCEAN MODEL
| “L_ OBSERVATION OBSERVATION COMPUTATION
A B (oo 8T
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C

marine.copernicus.eu/wave-products-enter-copernicus-marine-service-19-april-2017

Figure 3: Global ocean (top figure) and European regional seas (bottom figurel in situ platform Locations for real time wave observations, available
in the Copernicus Marine Service from April 19th 2017. Colors denote the origin of the data (i.e. data originating from NDBC/USA in green, from
Météo France/France in dark grey, from Copernicus Marine Service in situ TAC partners/EU in blue, red, magenta, orange, beios, ).
Credits: Coriolis-lfremer/EU Copernicus Marine Service.
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Figure 3: Global ocean (top figure} and European regional seas (bottom figure) in situ platform locations for real time wave observations, available
in the Copernicus Marine Service from April 1g9th 2017. Colors denote the origin of the data (i.e. data originating from NDBC/USA in green, from
Météo France/France in dark grey, from Copernicus Marine Service in situ TAC partners/EU in blue, red, magenta, orange, beioo, ).
Credits: Coriolis-Ifremer/EU Copernicus Marine Service.
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GLOBAL OCEAN- IN-SITU NEAR-REAL-TIME OBSERVATIONS

OBSERVATION L2

T S SSH 3DUV CHL SWH MWP VMDR ®

undefined km x undefined km (undefined depth levels)

From 2010-01-10 to Present

instantaneous

MORE
INFO

ADDTO Sub-
CART ,J L setting

INSITU_GLO_WAVE_REP_OBSERVATIONS 013 045
GLOBAL OCEAN - DELAYED MODE WAVE PRODUCT

OBSERVATION L2

SWH ®

undefined km x undefined km (discrete depth levels)

From 1990-01-01 to 2016-12-31

instantaneous

MORE ADDTO e .
INFO CART —/ wWis smg
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OCEAN DATA, A PUBLIC GOOD

m . MERCATOR
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Europe’s eyes on Earth

Europ



PORTFOLIO GATHERS DATA FROM 3 SOURCES

OCEAN MODEL
COMPUTATION

IN SITU
OBSERVATION
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35 degC

GLOBAL VIODEL
* Hourly and Daily files of 3D temperature
* Surface to bottom
* 10-day forecast

e  9km, 2006->10-Day forecast
GLOBAL ANALYSIS FORECAST PHY 001 024

* 9km, 1993->2017
GLOBAL REANALYSIS PHY 001 030

-5degC

20158-01-01T1Z:00:00.000Z

m . MERCATOR
OpermICUsS OCEAN ..
Europe’s eyes on Earth
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http://marine.copernicus.eu/services-portfolio/access-to-products/?option=com_csw&view=details&product_id=GLOBAL_ANALYSIS_FORECAST_PHY_001_024

PORTFOLIO GATHERS DATA FROM 3 SOURCES

IN SITU OCEAN MODEL
OBSERVATION COMPUTATION
B (Cooericss 8™
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INSITU_GLO_NRT_OBSERVATIONS_013_030

GLOBAL OCEAN- IN-SITU NEAR-REAL-TIME OBSERVATIONS

OBSERVATION L2

T S SSH 3DUV CHL SWH MWP VMDR ®

undefined km x undefined km (undefined depth levels)

From 2010-01-10 to Present

instantaneous

MORE ADD TO Sub-
INFO CART ‘Er WMS _otting

INSITU_GLO_TS_REP_OBSERVATIONS_013_001_B
GLOBAL OCEAN- CORA- IN-SITU OBSERVATIONS YEARLY DELIVERY IN DELAYED MODE
OBSERVATION L2 GLO

TS ®

undefined km x undefined km (discrete depth levels)

From 1950-01-01 to 2018-06-30

instantaneous

MORE ADDTO -
INFO CART [ wWis smg
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INSITU_GLO_TS_OA_NRT OBSERVATIONS_ 013 002_A
GLOBAL OCEAN- REAL TIME IN-SITU OBSERVATIONS OBJECTIVE ANALYSIS

OBSERVATION L4

TS @

0.5 degree x 0.5 degree (152 depth levels)

From 2010-01-15 to Present

monthly-mean

MORE ADD TO Sub-
INFO  CART g WMS  setting

INSITU_GLO_TS_OA REP_OBSERVATIONS_ 013 002_B

GLOBAL OCEAN- DELAYED MODE GRIDDED CORA- IN-SITU OBSERVATIONS OBJECTIVE ANALYSIS |
DELAYED MODE

OBSERVATION L4

TS @
0.5 degree x 0.5 degree (152 depth levels)

From 1990-01-01 to 2018-06-30

monthly-mean

MORE ADD TO Sub-
INFO . CART g WMS  cetting

ST Furope's eyes on Earth ~=""NTE




PORTFOLIO GATHERS DATA FROM 3 SOURCES

I SATELLITE IN SITU OCEAN MODEL
\ | OBSERVATION OBSERVATION COMPUTATION




: @ In order to avoid confusion between various SST at different depth, CMEMS
e OEA SURFACE TEMPERATURE Satellite products provide with the following
senitoring  jnformation:
*7

- SEA SURFACE TEMPERATURE (SST):

* Foundation SST (SST at a depth of about 10 meters,
i.e. not influenced by diurnal cycle) (all SST products except one)

« Skin SST (SST at a depth of about 10 micrometers,
i.e. influenced by diurnal cycle) (only 1 product

SST GLO SST L4 NRT OBSERVATIONS 010_014)

SST— SSTgq (K)
0.5 1.0 1.5 2.0

Depth "

Implemented by
MERCATOR

i OCEAN
Gpﬁm',&%}iﬁ .............




SST_GLO _SST_L4 NRT_OBSERVATIONS_010_001
GLOBAL OCEAN OSTIA SEA SURFACE TEMPERATURE AND SEA ICE ANALYSIS

OBSERVATION L4 GLO

SST SIC @

0.05 degree x 0.05 degree (Surface only)

From 2016-01-01 to Present

daily-mean, monthly-mean, seasonal-mean
MORE e ADD TO Sub-
INFO CART Er WMS  setting

SST GLO_SST L4 _REP_OBSERVATIONS 010 011
GLOBAL OCEAN OSTIA SEA SURFACE TEMPERATURE AND SEA ICE REPROCESSED

OBSERVATION L4

UNDATION SST | ssree ©

0.05 degree x 0.05 degree (Surface only)

From 1985-01-01 to 2007-12-31

daily-mean, monthly-mean, seasonal-mean

MORE ADD TO Sub- X
INFO CART Ef WMS  cetting | — - . : . -
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SST GLO_SST L4 NRT OBSERVATIONS 010 005
GLOBAL OCEAN SEA SURFACE TEMPERATURE MULTI PRODUCT ENSEMBLE (GMPE)

OBSERVATION L4 GLO

SST @

0.25 degree x 0.25 degree (Surface only)

From 2009-09-17 to Present

daily-mean

MORE ADD TO Sub- o
INFO CART g WMS' _otting | -—

NDATION SST
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Europe’s eyes on Earth INTERNATIONAL




SST GLO_SST L4_REP_OBSERVATIONS_010_024
ESA SST CCI REPROCESSED SEA SURFACE TEMPERATURE ANALYSES

OBSERVATION L4 GLO

SST SIC @

g5t

0.05 degree x 0.05 degree (Surface only)

From 1991-09-01 to 2010-12-31

daily-mean
MDRE ADD TO Sub-
INFO CART ﬁ- WMS s etting

NDATION SST

INTERNATIONAL
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SST_GLO_SST L4 _NRT_OBSERVATIONS_010_014
GLOBAL OCEAN OSTIA DIURNAL SKIN SEA SURFACE TEMPERATURE

OBSERVATION L4 GLO

SST SIC @

0.25 degree x 0.25 degree (Surface only)

From 2016-01-16 to Present

hourly-mean

MDRE ADD TO Sub-

IN SST

INTERNATIONAL
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PORTFOLIO GATHERS DATA FROM 3 SOURCES

" SATELLITE IN SITU OCEAN MODEL
N\ OBSERVATION OBSERVATIO COMPUTATION
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MULTIOBS_GLO_PHY_NRT _015_001

GLOBAL OBSERVED OCEAN PHYSICS TEMPERATURE SALINITY HEIGHTS MLD GEOSTROPHIC
CURRENTS SEA SURFACE SALINITY AND SEA SURFACE DENSITY PROCESSING

OBSERVATION L4 GLO ::L::tasets are obtained as a combination between satellite and in-situ data, processed in different

T SSD S SSH 3DUV UVG MLD ® L
’ - satellite data (SLA + SST) are projected onto the vertical via a multiple linear regression method and

covariances deduced from historical observations. This step gives synthetical fields,

0.25 degree x 0.25 degree (33 depth levels) t e
2 - combination between these synthetic fields with T/S in-situ profiles via an optimal interpolation

method. This leads to combined fields.

From 2014-01-01 to Present T ) ) ) ) '
. - use of the thermal wind equation to combine absolute geostrophic current fields from satellite
< altimetry with the combined 3D T/S fields. This last step generates global 3D geostrophic current

weekly-mean, monthly-mean L fields.

! (3-4)
¥ -in situ and satellite SSS are interpolated through a multivariate optimal algorithm, using SST to
MORE ADD TO WMS Sub- compute the interpolation weights.

MULTIOBS_GLO_PHY_REP_015_002

GLOBAL OBSERVED OCEAN PHYSICS TEMPERATURE SALINITY HEIGHTS MLD GEOSTROPHIC
CURRENTS SEA SURFACE SALINITY AND SEA SURFACE DENSITY REPROCESSING

OBSERVATION L4

T SSD S SSH UVG SIC ®
0.25 degree x 0.25 degree (33 depth levels)

From 1993-01-01 to 2017-12-27

weekly-mean, monthly-mean

MORE ADD TO Sub-
INFO CART ﬁ- WMS  _ tting

»
v
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-
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EXAMPLE OF USE IN VARIOUS
SECTORS OF THE BLUE

ECONOMY
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CMEMS SECTORAL APPROACH

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

© ©0 0 0

SEA ICE
MONITORING

MARINE
CONSERVATION

SCIENCE
& CLIMATE

NATURAL
RESOURCES
& ENERGY

WATER
QUALITY

© 000 ©

ge

i

COASTAL
MONITORING

SOCIETY
& EDUCATION

MARINE
FOOD

MARINE
NAVIGATION

SAFETY
& DISASTER

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

@ZENERGY: Renewable Energy TEST SITE

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
= easibility of their prototype.

MEP and IH Cantabria have developed a Prediction System to forecast wind, wave,

rents and sea level conditions to be considered in the planning of marine operations at
EP and feed the Decision Support System developed in TRL+ project. The Copernicus
rine Service physics and wave models are used as forcing conditions in a very high
‘Iution model.

ST

@bimep : Hcantabria
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@ ENERGY: Offshore platforms

Marine

Mentoe 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.

~) Open Ocemn

b 'x__ .-".-.]I'..r'll Lrata |r'||_|:| ce

MERCATOR
OCEAN

|||||||||||||




RISK AT SEA: CONSTRAINT EVALUATION

ON SEA-EXPOSED MATERIAL

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.

HPA, Asset Health and Probabilistic Analyses, focuses on probability analyses
)f fractures and strains on offshore structures. The Copernicus Marine Service
jave height combined with period is used to predict the 3- dlmensmnal motlon

- of floating bodies.
F AHPA

Wave Height (meter) Evolution during 5days in October 2017




MARITIME NAVIGATION

find the best possible route and guide its fleet thanks to its Fleet Navigation
& Support Centre.

- Their Target : Save 1% thanks « current routing » (60 000t
uel or 180 000t CO2 for the whole fleet).

»> —
—. CMA CGM
a -—-""",
Actimar
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@ MARITIME NAVIGATION IN HARBORS

Marine

" SAMOA: MET-OCEAN
CONDITIONS FOR
SPANISH PORT
AUTHORITIES

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.
E ﬁ% comemo  rmusreno Puertos del Estado
"

ssssss




@ WATER QUALITY

Marine

“= MONITORINGAND o fin U

FORECASTING WATER suez e
QUALITY IN THE BAY o
OF MARSEILLE i

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.




COPERNICUS Lo
| MARINE

| ENVIRONMENT A

“ MONITORING

| SERVICE

USE CASES

(USE CASES) SHOWCASING USERS AND USAGES

SHOWCASING USE CASES ONLINE (marine.copernicus.eu)

USE CASES

See examples of how CMEMS data is used. You can also download all use cases.

Geographical Area Area of benefit User typology Product in use

Dﬁ i ScanNav l}/) Blue Ltd.

e-navigation made easy 5
Les éoliennes i

flonm&lueigg golfe F:?!ar Vlew
1

B

SUBMIT YOUR USE CASE

http://marine.copernicus.eu/markets/submit-your-use-case/ ) Bagon

- Icrosnier@mercator-ocean.fr

|||||||||||||
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CONTACT US

JOIN THE COPERNICUS MARINE SERVICE COMMUNITY

Web portal Mercator Océan | Copernicus EU Linkedin CMEMS partnership Meeting place
MErnNs.Copermicus.eu @MercatorOcean | @CMEMS_EU hitps. 2 wwwlinkedin.com./groups/8243515
sewi;:dgﬁe:t:ﬂ:nngmercamr—ocean =l o MercatorOcea rials on CMEMS YouTube channel
' = ' n Copemicus Marine Service

Collaborative Forum
http:4#forum.marine copernicus.eu’
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THANK YOU
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