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CMEMS ?

Copernicus - European Service lead by

i Mercator, France:
Ma"_ne - Providing regular and
Environment systematic ocean information
Monitoring - Global to regional
Services - Science based
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From Research to Operations

RESEARCH wwili 1990 -
Pioneers Take-off  Established
MerSea
2003-2009 CMEMS
MyOcean 2015-
OPERATIONS 2009-2015
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From Research to Operations

RESEARCH wwii 1990 -

Pioneers Take-off Established

MyOcean —» CMEMS
* Focussing on developing an operational service

MetOcean

Ad hoc services Sorvices

Public good

Navies,
Offshore
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Distributed Activities

- Distributed Production and

dissemination

- Seven Monitoring and
Forecasting Centers
(MFCs)

- Several Thematic
Assembly Centers
(TACs)

- Common netCDF format
& validation metrics

- One portal

O Ved Sea
@ Black Sea
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CMEMS ARC MFC

Arctic Monitoring and Forecasting Center

Dissemination &
Service Desk

!

<) Baltic
O NwsS
(5 J1=]

O Med Sea
@ Black Sea

Daily forecasts:
* Sea ice, water level, temp, salinity,
biochemical components

* 10 days lead time
* Arctic region (north of ~ 50°N)
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The ARC forecasting system:
o romns

S Atlantic and Arctic
ea lce
YR \Model (HYCOM)

N / \_ /
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The TOPAZ4 system

- Physical model is HYCOM

- Native grid covers the Arctic and North
Atlantic Oceans (conformal mapping)

- Grid size 11-16 km
- 28 hybrid layers

- Coupled to a sea ice model and a
biogeochemical model (NORWECOM)

- Analysis is run once a week (Mondays)
- lead time: Past week (- 7 days)
- 100 ensemble members
- Provides ensemble means (best estimate)

- Assimilate remotely sensed SLA, SST, SIC, Lagrangian SIV, and in
situ temperature and salinity profiles (all provided by the TACs)

- Forecast run once every day with a lead time of 10 days (7/365)

- Forecast is the mean of 10 ensemble members run forward
- Atmospheric input from updated ECMWEF (6 hourly on a 166 grid)

egla

Meteoruloglcal
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ample physical forecast

ARC

icec, 2015-06-04

R

Figure plotted st 2015-06-01 08756 UTC.
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Sample biogeochemical forecast
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The CMEMS portal

Online catalogue: http://marine.copernicus.eu/

COPERNICUS Search terms

- MARINE ENVIRONMENT MONITORING SERVICE

SHORT-CUT
ABOUTUS BENEFITS NEWS SCIENCE & LEARNING TRAINING SERVICES PORTFOLIO TO SERVICES 4
ACCESS TO PRODUCTS iela .
Search and download your datasets!

ONLINE
TUTORIALS »

COLLABORATIVE
FORUM

AREA GLOBAL OCEAN
, T EEEA LATEST NEW'S FLASH
'l‘ » SEA CMEMS:2768
\'-.‘ EUROPEAN NORTH WEST SHELF SEAS Catalogue Upgrade for Marine
Copernicus

\ IBERIA-BISCAY-IRELAND REGIONAL SEAS Information
r

= W e
ALL NEWS FLASH

OBSERVATIONS
COVERVIEW

PDF
CATALOGUE

BLACK SEA

MOCDELS
COVERVIEW

OMLINE
CATALOGUE

25 NN WELCOME TO YOUR COPERNICUS
il AGENDA MARINE SERVICE !
After the MyOcean pilot scheme developped from
April 2009 to April 2015, coordinated by Mercator
@ PR LD Ocean , the Copernicus Marine Environment
S EL S Monitoring Service is now open on an operational
mode.
FOCUSON It yet serves close to 5000 registered users around the
P 4 World.
9 TRAINING TEERE
"{}1 AGENDA
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Note 1:

All information
have the same
netCDF format
(standardized)

Note 2:

Free access,
(but you must
register)
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Choosing the Arctic

Providing P!

SHORT-CUT
ABOUTUS | BENEFITS = NEWS | SCIENCE&LEARNING | TRAINING | SERVICES PORTFOLIO
TO SERVICES

L ————
CATALOGUE PDF t wy cart 1O

Found 29 products matching your criteria.

YOUR SEARCH ©)
= EARCH searcH
NEW SEARCH
AREA ARCTIC OCEAN PHYSICS ANALYSIS AND FORECAST
, Sallnity, Seace ARCTIC_ANALYSIS_FORECAST_PHYS_002_00
Alareas Currents, Seadevel, Near-eal-ime, Forecast, Ca
Arctic-ocean
2Tl : b 12.5km daily mean (dataset-topaz4-arc-myoceanv2-be)
@ acctic oceantz) The operational TOPAZ4 Acic Ocean system uses the TArctic Ocean Physics Analysis and Foracast
HYCOM model and a 100-member ENKF assimiation s

:

e e @ e citade devaiion Sea surface elevation
(one single member) of the 3D physical ocean, including Date: 2015-06-04 00:00 UTC

European North-West Shelf Seas (9) sea oe; data assimilation is performed weekly to provide < my0cean

Mederranean Sea (5) |

Black Sea (6)

PARAMETER

@ Auparameters
s MoRe Ao TO
P o INFO CART

‘Ocean Salinity (4)

Ocean Currents (3)

Sealce (11) ARCTIC OCEAN BIOGEOCHEMISTRY ANALYSIS AND FORECA

Visualizati

-0.27

Download
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Validation

- All contributors deliver bias 2T
and rmse
+ Standard format (netCDF) recessTomopucrs (G

- All statistics freely accessible

- Validation products (ARC):

- SST vs. data from drifting
buoys & vs. satellite data

- T, S profiles vs. data from
ARGO profiling buoys

- Sea level anomalies vs.
JASON-2 data

- Sea ice drift vs. SAR data
- Sea ice concentration vs. Ice chart data
- lce edge position vs. ice chart data

VALIDATION STATISTICS

Temperature RMSE from 1st Jan '13 until 31st Mar '15

ARCTIC_ANALYSIS_FORECAST_PHYS_002_001_a

[JII'H
i
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Rolling Mean time series of SST

Rolling mean Temperature Full domain 0-5m

3 1 1 T T I I 1 T
—— RMSE Forecast lead time
. 12 hours
2} —— Bias |
60 hours
—— 108 hours

Temperature [K]

o & m

Apr 2013 Jul 2013 Oct 2013 Jan 2014  Apr 2014 Jul 2014 Oct 2014 Jan 2015
average data values Per day

region: Full domain

parameter: Temperature

depth_range: 0-5m

reference: Profile observations from in-situ TAC
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ARC
icec, 2015-05-31

(. o
igure plotted at: 2015-06-0T 08!

Forecast

tempe , 05 31

uTC

10

\gure plotted at: 2015-06- 0T 0 55 UTCY

Figure plotted at. o1

Observatlons |

&
\gure plotted at: 2015-06-01 09:14 UTC.

75

45

30

15

0

287

285

283

281

277

275

273

271

Weekly assessment (human expert)

ICEC_OBS
icec, 2015- 05 31
B « N

Seaice

2015-05-31
Lead time: -1 day
Ensemble mean

Temperature

Norwegian
Meteorological
~~s Institute



Bias (K)
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Bias and rmse of SST

http://myocean.met.no/ARC-MFC/Validation/index.html
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Bias (1e-3)
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Bias and rmse of salinity (5-100 m)

BIAS, layer 2 salinity

0.3

s hestest
= {orecast

0.2

0.1

0.2

-0.3
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RMS error (1e-3)
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RMS error, layer 2 salinity

s hestest
= {orecast

Bulletin date:
2015-05-21
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RMS fraction (0-1)
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Validation time series: SIC

RMS, Sea ice concentration vs. composite ice chart, forecast day: 2

= [N, Mordic Seas arents Sea (0.21)
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Validation time series: Temp

Bias, Layer temperature (5-100m) vs. ARGO data, forecast day: 4
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Salinity bias (ppt)
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0.2 0.0 0.2 0.4 0.6

-0.4

Validation time series: Salinity

Bias, Layer salinity (5-100m) vs. ARGO data, forecast day: 4

== N Atlantic + Nordic/Arctic (-0.064ppt)
—— Nordic Seas (-0.14ppt)
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Summary

- A European ocean monitoring and
forecasting service established
(Copernicus Marine Environment
Monitoring Service - CMEMS)

 One user portal

- Production of forecasts, reanalyses

and observations distributed across Europe in MFCs and
TACs

- Common format (netCDF) for all information products
whether it is model results or observations

- Common validation metrics FE
(bias + rmse) freely accessible E

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
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Summary

* In summary the validation of the CMEMS forecasting for the
Arctic region gives

- Sea ice fraction (rmse): ~ 0.2
- Temperature (bias): ~-0.3 °C
- Salinity (bias): ~- 0.1 psu

- Norway also leads the wind, ice and SST TAC (WITS)

Norwegian
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