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Data & Information
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PRODUCTS MONITORING STATE REPORT
INDICATORS

Ocean product catalogue, to Extensive annual analysls on
download or visuallze data Essentlal varlables the state of the ocean over
accross more than 10 monitoring the health of the nearly 20 years and
variables, Including historic, ocean severe/notable annual
current and forecasted data. events
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OCEAN STATE REPORT FINDINGS IN THE

BLACK SEA

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
'.'j'_' mospheric warming, the vertical extent of this oxygenated layer has narrowed from
40m to 90m. The three Argo profilers active for 2016, although hardly representative
a basin average, suggest an ongoing deoxygenation trend and reach an average

ygen penetration depth of 72m.

Typical summer profiles of (a) temperature, (b) practical
salinity, (c) Brunt-Vidisdld frequency, (d) potential
density anomaly and (e) oxygen concentration
illustrating the vertical structure of the central Black

Sea. ] -
|
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OCEAN DATA, A PUBLIC GOOD

ESSENTIAL
OCEAN
VARIABLES

REANALYSES
~25 years
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.copernicus.eu

A{: £ E SS T0O DATA Free and open access

to worldwide Ocean information

& INFORMATION marine.copernicus.eu

SEARCH L 1A\ DISCOVER

* & BROWSE * & VISUALISE e REGISTER

® DOWNLOAD & COMPUTE s JOIN UP
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OUR USER’ APPLICATIONS ARE ABOUT:

Copernicus Marine
MARITIME riiptrideds i POLICY-MAKERS
SA F E TY pollution response
; . SCIENCE

COASTAL  meartibite
& MARINE il NGOs
E N V I R O N M E N T impact assessment
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EXAMPLES OF USE IN THE BLACK SEA

e Ship Routing
e Support to MSFD Directive
 Water Quality Monitoring
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HIP
ROUTING INTHE s =
BLACK SEA i

GALATIENSIS

One of the key factors in the maritime navigation is o
the knowledge of the areas that are the most affected | -
by extreme events. i
'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

SUPPORTING MSFD IN THE BLACK SEA

JRC

SUPPORTING THE =
I THE BLACK SEA EURPEAN COMMISSION

MSFED DIRECTIVE IN

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.
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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

WATER QUALITY IN THE BLACK SEA

|
ISWIM: BATHING
WATER QUALITY 1 YrrMTe:
1 MONITORINGIN THE
& BLACK SEA

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.



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

(USE CASES) SHOWCASING USERS AND USAGES

SHOWCASING USE CASES ONLINE (marine.copernicus.eu)

LISE 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
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in the Black Sea

Which Data in the Black Sea
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e 40+ data providers throughout Europe
State-of-the-art scientific knowledge
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PORTFOLIO GATHERS DATA FROM 3 SOURCES

~ SATELLITE IN SITU OCEAN MODEL
”.' BSERVATION OBSERVATION COMPUTATION
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Spatial and temporal characteristics

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

- v Satellite Observations

v At the surface only

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

v Ocean Models

| v' from surface to bottom

v' Covers long time series (25 years in the past), real time products (today)
& 5 to 10-day forecast

v’ 3D gridded product
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IN-SITU DATA PROVIDERS
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IN SITU MULTI PLATFORM APPROACH

Moorings, fixed

observatories Research and opportunity Sea level stations and Coastal
2 vessels moorings

OR VOLUNTARY Fev.. - T

SCIENTIFIC CRUISES

MOORED BUOYS provid ull dapth

_DATA CENTRES

Acquire the data in i
by satellite transmission,

Argo and bio-Argo floats

SEA MAMMALS

al time tamperatura

Drifting buoys Gliders and AUVs ' 4

MERCATOR OCEAN

S —




IN SITU DATA IN THE BLACK SEA
for the last 60 days

Coper.r-w.;:;;;; Marine Environment Monitoring Service In Situ Thematic Assembly Centre G S a | I ﬂ I I_-'_I". G TE' ”-l-F:fE"i'-atu rE' D ':: L.I rrE r| !_'El-
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£ Total number of platfor. .. £ Volume of data 1 P lers & Number of users | & Number active platforms .all Senvices availability

37376 | 2511..| 317 | 147 | 7005 | ~99.9
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BLACK SEA MODEL DATA PROVIDER
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@ OCEAN MODEL

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.
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.| Ocean Model use Data Assimilation
| Techniques to incorporate Satellite and In-
- situ Observations into Models. It allows to
orrect the ocean model to be closer to
)oserved conditions.
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BLACK SEA MODEL

wnone OCean Models simulate several properties from the
Surface to the Sea Floor:

Physical parameters:

« Temperature, salinity, currents, elevation or sea surface height
(SSH), seaice, etc...

Blogeochemical parameters:
* Chlorophyll-a, Primary Production, Dissolved Oxygen, etc...

~ Wave parameters:
. °* Significant Wave Height, ....

n European | Opern|CUS g N
Ewopeseyesontanr £ MERCATOR DCEAN

nnnnnnnnnn



@ BLACK SEA MODEL PRODUCTS

Marine
Monitoring

OCEAN CURRENTS WAVES CHLOROPHYLL
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e SEA LEVEL
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| SEA SURFACE TEMPERATURE
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@ BLACK SEA SATELLITE PRODUCTS

SEA LEVEL OCEAN COLOUR SEA SURFACE

TEMPER TURE .,
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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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