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INTRODUCTION OF USE CASE

e Use case:

— We want to download temperature data along the Greek coast for fishery
activities!

— We will show you how to access and download this data from CMEMS: The
Copernicus Marine Environmental Monitoring Service

e Objectives of this info-session:
— Presentation of the CMEMS website,
— Browsing CMEMS online catalogue and type of products
— Focus on the Mediterranean sea, in particular Greece

— How to access and download data from the CMEMS service through the online
portal

— How to visualise the downloaded product
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CMEMS Overview

Copernicus Marine Service: http://marine.copernicus.eu/
Implemented by Mercator Océan

Data Policy: full, free and open access

CMEMS is the one stop shop for all the Copernicus marine data :

— T+, Salinity, Current, Wind, Sea ice, Sea level, Biology, Chemistry,
Chlorophyl ... and soon waves!

Search & Discover & Register Download Compute Join Up
Browse Visualise

£3) &2

E3) ) €A

¢ 140 products * Visualise/ e Download e Use data e Get trained
¢ Global ocean and analyse data e One-off or by * Integrate e Get inspired
6 regional seas e Access info scripts * Merge * Meet partners
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@ Discover and search for CMEMS products

Marine
Monitoring

4 (opemicus B o,



@ CMEMS product: Mediterranean Sea

Marine

Monitoring In our Use case, that means:
e Select the area and the parameter of interest : “Mediterranean
sea” and “Temperature”

e Select your product: « Mediterranean sea physics analysis and
forecast »

e Various criteria:

— Overview, Variables, Characteristics (geographical coverage, spatial
resolution, vertical coverage, temporal resolution ...) 2 Opportunity
to download them in .pdf or .xml formats

e Documentation :
— Product user manual
— Quality information document
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CMEMS product

ONLINE CATAL

MEDITERRANEAN SEA PHYSICS
ANALYSIS AND FORECAST

Mtacials prciled by CUEHS
Credits: Copernicus Marine Service

DOCUMENTATION

INFORMATION

PRODUCT IDENTIFIER
QVERVIEW

The physical componsnt of the hediterranean Forse esting Systsm (Med

CATALOGUE POF

MEDSEA_ANALYSIS_FORECAST_PHYS_006_001

(REENES)

wrcarT SN
.
BACK TO SEARCH

ADD TO
CART

VIEW
PRODUCT
DOWNLOAD,
PROD!

SERVICES

over ihe whole Msditerranean Basin

The modsl horizontal grid reselution is 116" (¢ 5. £-7 km) and has 72 unevenly spsc
I fir Euwpean Mendeling o the Dt nan (HEMO) Wik e wave Caroponeal & proviied by
2524 n 8 S0VAR Scheme] of temparature antl Sainty vertkal profies and song 7ock seteif S5

The hydrodynamics are supplied by the Nuc
are comacted by the variationa| sssimi

VARIABLES northward_sea_water_velotity
eastward_sea_water_velocity
surface_SastWard_s:
surfsce_northwerd_sea_wet
oresn_mixed_layer thickneas

water_potentis|_temperaturs
ater_temperature

GEOGRAPHICAL 45,0978

COVERAGE

30,1875

SPATIAL RESOLUTION 0.06 dsgree

PARTNERS &

STAKEHOLDERS

s) 5 @ coupkd | = mods! i

Vatc b, The mods] solutior
2 Level Ancmaly observations

FULL GVERVIEW

ater_velority_produced_by_sea_surface_waves
velocity_produced_by._:

:_surfacs_waves

Are:
mediterransan-sea

BENEFITS

Coper

nICUS

European
Commission



CMEMS product: “My cart” and “Download”

Marine

Monitoring e | want to download the product ...

ONLINE CATALOGUE

MEDITERRANEAN SEA PHYSICS
ANALYSIS AND FORECAST

SERVICES

e ... Let’s go for the registration process
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CATALOGUE PDF

ONLINE CATALOGL

MEDITERRANEAN SEA PHYSICS
ANALYSIS AND FORECAST

$1949414

Metsdsta providad by CMEMS
Credits: Copernicus Marine Service

L e—
INFORMATION DOCUMENTATION SERVICES
PRODUCT IDENTIFIER MEDSEA_ANALYSIS_FORECAST_PHYS_005 001
OVERVIEW
The physical component of the Mediterrensan Faretasting System (Med-currents) is & coupled hydrodynami mods! impl

CMEMS product: Download the product

MY CART

BACK TO SEARCH

DOWNLOAD,
PRODUCT

The model horizental grid resalution is 1/18° (c2. €7 km) and hes 72 unsvenly spaced vertical
The hydrodynamics 2r= supplied by the Nucleous for European Modeling of the Oczan (NEMO)
ars toratted by the veriational sssimiation (bssed cn @ SDYAR scheme} of tempersture and salinity

VARIABLES northward_seswates
eastwerd

ilocity
_weter_velacity
Sstward_ses water
northward_sea_wats

layer_thickness

elotity_produced by _sea_surface waves
veloc ity_produced_by_ses_surfers_waves

linity
_surface_height sbove sea leval
seo_water_potentizl_tempereturs
sea_water_tempersiure

GEOGRAPHICAL

Areas
COVERAGE

mediterrenean-see

825

SPATIAL RESOLUTION 0.06 degree

PARTNERS & BENEFITS

P el AP Gpemicus STAKEHOL DERS

ouer the whole it Besin

< weve component is provided by WaveWatch-ll. The model solutions
il profiles and sleng track satslite Sea Levsl Anomaly obssrvstions

FULL OVERVIEW
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@ CMEMS product: Show the product

Marine

Monitoring ° W|th Google Ea rth

e With a picture (jpeg)
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@ INTRODUCTION OF USE CASE

Marine
Monitoring

Module dedicated to users concerned by the effect of Climate
Change on the Ocean

2 objectives :
— How to access specific products;

— How to download the free software Panoply for the visualization of
data;

— How to download targeted products.

The Use case:

— Visualize long-term trends for sea level change, sea ice extent and
ocean colour in the Arctic ocean
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@ The CMEMS web site: Access

Marine
Monitoring ®

Go to the website of the Copernicus Marine Environment Service:
http://marine.copernicus.eu

* Registration process :
- Read the Service Commitments and License
- Complete the registration (user details, type of your organization,
organization details, areas of relevance etc..)

- Service Level Agreement acceptance
- Click on send

Look your mailbox = an email of the CMEMS Service Desk with
- Your Login and Password
- First information
- Links to video tutorials
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Marine
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registratio process

COPERNICUS
MARINE ENVIRONMENT MONITORING SERVICE

" SHORT-CUT
ABOUT US BENEFITS NEWS e SCIENCE & LEARNING TRAINING SERVICES PORTFOLIO ‘ TO SERVICES
ACCESS TO PRODUCTS R (#
Search and download your datasets!
SrareTies. ™

INSITU OBSERVATIONS

::g:r SromiaLs =
PARAMETERS a - B
TIME COVERAGE MODEL
NS / SATELLITE OBSERVATIONS E““Eﬂ e
|

Maintenance

ALL NEWS FLASH

EUROPEAN COMMISSION LAUNCHES
COPERNICUS ACCELERATOR

P the User uptake of the European Union's

PARTNERS AND SErVATIGN Do Cop
STAKEHOLDERS o s Z T tor witl -
er the development of commercial space opernicus e
acceleratar

ons and products ¢
FOCUS ON \

READ MORE

TRAINING
AGENDA

T ABOUT PARTNERS & BENEFITS

Texpérience de navigation et foumir des fonctionnalités supplémentaires Autoriser les cookies

13 Gpernicus

Escpe’s byes on Eartn

European
Commission



@ CMEMS targeted products: Access

Marine
Monitoring

e Access the specific products:

Presentation of the targeted products

B & 3
SHORT-CUT

S e | e Ct a p ro d u Ct a n d C h e C k a S S O C i a te d ABOUTUS | BENEFITS | NEWS scwsf LE_ARNTG TRANING | SERVICGESPORTFOLD | o arpinlc
documents: = el
SrdRinLs =

COLLABORATIVE
FORUM {DJ

ACCES! PRODUCTS
Search load your detasets!

- Product user manual describing how
the product has been built and
example of format of the dataset;

SENTINEL-3A DELIVERS FIRST IMAGES

Only a couple of weeks after aunch, the Sentinel

satellite has already begun delivering exclus
PARTNERS AND images for the EU's Copernicus programme
STAKEHOLDERS

READ MORE

- Quality information document
indicating the validation procedure

FOCUS ON
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@ CMEMS products: Visualisation

Marine

jnitoring  Download Panoply free software for visualization of NetCDF files

mail Images i @ @

France
[ e 3
Rechercher
Recherche Go la chi
Publicité Entreprise A propos Canfidentialite Conditions Parametres Utiliser Gaogle.com
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@ CMEMS targeted products: Sea level trends

Marine
Monitoring

Use case : get information about Sea level trends over
Europe

— Go to the specific scientific developments page

— Find and select the product Sea level trends over Europe

— Download the product

— Visualize the product with Panoply
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CMEMS targeted products: Sea level trends

Use case : Sea level trends over Europe

( Capemicus - Marineen: X

{7 C | ® marine.copernicus.eu % 7
Applications Y Bookmarks [@) Intranet NOVELTIS -+ SX Everwin SX  SX Everwin 5K Badgeuse virtuelle [ CHL- CEM Distributic G US coastal engineer,

MARINE ENVIRONMENT MONITOR!NG SERVICE

SHORT-CUT
ABOUT US BENEFITS NEWS SCIENCE & LEARNING TRAINING SERVICES PORTFOLIO TO SERVICES

ACCESS TO PRODUCTS R @
Search and download your datasets! : =

VALIDATION
STATISTICS

TEMPERATURE

ONLINE
TUTORIALS
|

COLLABORATIVE
RUM @)

FOI
ﬁLATEST NEWS FLASH

CMEMS:4771

Maintenance work may causs
e downtime for OSand
ICTIC products
INFORMATION

A

CHLOROPHYLL.

EUROPEAN COMMISSION LAUNCHES
COPERNICUS ACCELERATOR

EVENTS

AGENDA

ALL NEWS FLASH

To spesd up the uptake of the European Union's
PARTNERS AND & us. the
@ STAKEHOLDERS celerator will .
Opernicus
accelerator
FOCUS ON

/

o J P NERS BENEFITS
- e ELripeon e Copemums STAKEHO
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Marine
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CMEMS targeted products: Sea ice extent

Use case: get information about Sea ice extent trends
over Arctic Ocean

— Go to the specific scientific developments page

— Find and select the product

— Choose the mode for download (NetCDF or Zip file)

— Download a temporal subset (NetCDF) and visualize with Panoply:
first demo

s (opemicus
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Marine
Monitoring

CMEMS

targeted products

Sea ice extent

Use case: Sea ice extent trends over Arctic Ocean: first

demo ...

€ C | ® marinecopernicus.eu
Applications ¢ Bookmarks B Intranet NOVELTIS - = SX Everwin SX  SX Everwin $X

Badgeuse virtuelle 1) CHL - CEM Distributi

COPERNICUS

ABOUT US BENEFITS NEWS SCIENCE & LEARNING TRAINING

ACCESS TO PRODUCTS

Search and downioad your datassts

Selectyour
AREA
PARAMETERS
TIME COVERAGE MODEL
\ SATELLITE OBSERVATIONS
1 INSITU OBSERVATIONS

OBS

ve of the CMEMS s to
i state-of

PARTNERS AND
STAKEHOLDERS

FOCUS ON

PARTNERS &
STAKE}

MARINE ENVIRONMENT MONITORING SERVICE

SERVICES PORTFOLIO

G US coastal engineer,

SHORT-CUT

TO SERVICES

il
e ®
Whs

S coLLABORATIVE
FORUM Q

LATEST NEWS FLASH

S CMEMS4771

Maintenance work m

INFORMATION

ALL NEWSFLASH
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Marine
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CMEMS

targeted products: Sea ice extent

Sea ice extent trends over Arctic Ocean: second demo

Go to the specific scientific developments page
Find and select the product
Choose the mode for download (NetCDF)

Download the Python script download function and procedure:
second demo

Modify the relevant parts of the Python command line

20 (Ope?mis;}aﬁ [
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CMEMS targeted products: Sea ice extent

Marine
e * Seaice extent trends over Arctic Ocean: second demo
) B - o =
= =

Applications s Bookmarks [ Intranet NOVELTIS - /. SX EverwinSX SX EverwinSX [Z] Badgeuse virtuelle [7] CHL- CEM Distributic G US caastal engineer

COPERNICUS
MARINE ENVIRONMENT MONITORING SERVICE

[
ABOUT US BENEFITS NEWS SCIENCE & LEARNING

SHORT-CUT
TQ SERVICES

TRAINING

SERVICES PORTFOLIO

ACCESS TO PRODUCTS

Search and download your datasets!

REGISTER —
NOw! P4

VALIDATION
STATISTICS B
ONLINE

TUTORIALS —

COLLABORATIVE
FORUM OJ

LATEST NEWS FLASH

£ OBSEl | S CMEMS:771
CATALOGUE OVERVIEW Maintenance work may cause
setvice downtime for OS1and
ARCTIC products
INFORMATION

OMLINE
ALOGUE

MODELS
OVERVIEW

Py oo SENTINEL-3A DELIVERS FIRST IMAGES R
sowour e Only a couple of weeks after launch, the Sentinel
satellite has already begun delivering exclusive
PARTNERS AND images for the EU's Copernicus programme.
STAKEHOLDERS
READ MORE

FOCUSON

ABOUT PARTNERS & BENEFITS
- the Eisupmin o Gpem,cus us STAKEHOLDERS
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awareness using
CMEMS data




Sea Situationa Awareness:
Whom?

Marine
Monitoring

There are a number of activities at sea and along the costs in which the use of
marine data is essential...

Protection &
management

Pollution

Offshore

23 Gpﬁmiﬁﬂﬁ HE
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Marine
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Sea
data?

Situational

Awareness

wWhere

to find

...but where do we find data we need for these activities?

Online catalogue on http://marine.copernicus.eu/services-portfolio/access-to-products/

ONLINE CATALOGUE

YOUR SEARCH

NEW SEARCH

AREA

(] All areas

[_| Global Ocean (0)

["| Arctic Ocean (0)
|| Baitic Sea (0)

[_| European North-West Shelf Seas (0)
[ Iberia-Biscay-Ireland Regional Seas (0)
(¥ Mediterranean Sea (4)

|| Black Sea (0)

PARAMETER

|| All parameters

|| Qcean Temperature (4)
[_] Ocean Salinity (4)

(¥ Ocean Currents (4)

(| Sea Ice (0)

[ Sea Lovel (4)

(| Winds (0)

| Gcean Optics (0)

@

COl
'MARINI

European
Correvission

ABOUT US BENEFITS NEWS

PERNICUS

E ENVIRONMENT MONITORING SERVICE

SCIENCE & LEARNING

ONLINE CATALOGUE

YOUR SEARCH @
NEW SEARCH
AREA
| Al areas

(" Giobal Ocean (0)
{| Arctic Gcean (0)

(| Baltic Sea (0)

[~ European North-West Shelf Seas (0)
[ beria-Biscay-Ireland Regional Seas (0)
@ Moditerransan Sea (1)

("IBlack Sea (0)

PARAMETER

]
s-

| Ocean Temparaturs (1)

o)
g
:
¢
2

Ocean Currents (1)

gg%ﬂé\@
% =

Search terms

” SHORT-CUT
NVMG SRVICB PORTFOLIO TO SERVICES

a

CATALOGUE PDF

MY CART g/-

Found 1 product matching your criteria.

KEYWORD SEARCH SEARCH

MEDITERRANEAN SEA PHYSICS ANALYSIS AND FORECAST

Numerical-model, Currents, Temperature, Salinity,
Sea-level, Forecast, Near-real-time,
Mediterranean-sea

MEDSEA_ANALYSIS_FORECAST_PHYS_006_0
01

The physical component of the Mediterranean
Forecasting System (Med-currents) is a coupled
hydrodynamic-wave model implemented over the whole
Mediterranean Basin. The model horizontal grid
fesolution is 1/16° (ca. 67 km) and has 72 unevenly
spaced vertical levels

The hydrodynamics are supplied by the Nucleous for
European Modeling of the Ocean (NEMO) while the

wave component is provided by WaveWatch-lll. The MORE ADDTO

motel solutions are corrected by the vanational BEO CARD)

assimilation (based on & 3DVAR scheme) of temperature
and salinity vertical profiles and along track satelite Sea
Level Anomaly observatians.
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Marine
Monitoring

Data

CMEMS products

We can search and download a product of interest, selecting the geographical area, the type of

product (analysis, reanalysis) and variable

CATALOGUE PDF

ONLINE CATALOGUE

MY CART ,_Q/‘

BACK TO SEARCH
MEDITERRANEAN SEA PHYSICS o
ANALYSIS AND FORECAST =
= 0D 0
Votadata provided by CMEMS. =l ARt
Gredis: Copernicua arina Sarvica ——
11—
viEw
PRODUCT
DOWNLOAD,
PRODUCT
INFORMATION DOCUMENTATION SERVICES
PRODUCT IDENTIFIER MEDSEA_ANALYSIS_FORECAST_PHYS_006_001
OVERVIEW
The physical component of the Forecasting System is a coupled model impiemented over the whole Mediterranean Basin.

The modal harizontal grid resolution is /16 (ca. 6:7 km) and has 72 unevenly spaced vertical lovals,

is provided by The madel soiutions
satelie Sea Lovel Anomaly observations,

‘The hydrodynamics are supplied by the Nucieous for European Modeling of the Ocean
are correcisd by on 2 30! temperature and salinity
VARIABLES norihward_sea_water_velocity

castward_sea_wator_velocty
‘surface_eastward_séa_waler_velocity_pioduced by_sea_surface_waves
surface_rorthward_ses._water_velooity_produced_by_sea surface_waves.
‘ocean_mixed_layer_hickness.

‘sea_water_salinity

sea_surface_height_above_sea_lavel

‘sea_water_polenial_temperature

‘sea_water_temperatire.

GEOGRAPHICAL 45,9375
COVERAGI
15 36.25
30,1878
SPATIAL RESOLUTION 0.06 dogree
VERTICAL COVERAGE from -5500.0m 0 0.0m (CRS=EPSGIS714)
TEMPORAL Daily mean, Hourly mean
RESOLUTION
TEMPORAL COVERAGE from 2013-01-01T00:00:00Z, st going
UPDATE FREQUENCY daily
PRODUCTION UNIT MEDINGV-BOLOGNA-IT

FULL OVERVIEW

mediterranean-sea

BACK TO SEARCH

Mediterranean Sea Physies Analusis and Faracast

CHOOSE A DATASET

CMEMSV02-MED-INGV-CUR-AN-FC-D

CMEMSV02-MED-INGV-MLD-AN-FC-D
CMEMSV02 - MED-INGY-MLD-AN-FC-H
CMEMSV02-MED-INGV-SAL-AN-FC-D

CMEMSY02 - MED-INCU-SAL-AN-FC—H
MED-I 5 | DOWNLOAD
CMEMSVO2 -MED-INGV-SSH-AN-FC-H
CMEMSV02 - MED-INCU-TEM-AN-FC-D
PYSSSESRSENERNN  C\cniv02 - MED-INGV-TEM-AN-FC-H
GEOGRAPHICAL AREA

(Default = Product region)

| Mediterranean Sea J

365
30
TIME RANGE
(Defauit = Last date avaiiable)
vy oare | 2016-08-24 1150:00 o oare | 2016-09-24 113000 ¢ |
DEPTH
(Dstauit = Surface depth)
STARTDEPTH [ L4721 ¢ ENDDEPTH [ 14722 ¢
VARIABLES
(Dsfauit = Allvariablos) [Uncheck All|
DOWNLOAD NAME DESCRIPTION STANDARD NAME UNITS
“ sowavenu Wave Number s6a_water_wavenu m
mber
“ somastdy V-Stokos drift surface_northward mis
velocity at surfaco _sca_wtor_veloci
y_produced by
ea_surface_waves
“ vomecrty meridional current northward_sea_wa mis
ter_volocity
“ sozostax. U-Stokes drift surfaco_eastward_ mis
velocity at surfaco sea_wator_velocit
y_produced_by_se
surface, waves
™ vozoertx zonal current sastward_soa_wat mis
or_veloclfy
471 DOWNLOAD
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@ ARE THERE TOOLS & APPLICATIONS ALREADY
USING CMEMS DATA?

Marine
Monitoring

Yes, there are some examples from different geographical areas:

1. Examples of direct use of CMEMS data

1. Examples of applications which make us of = 2 e
CMEMS data to provide additional/higher : ce
resolved data

... and many others can be found here, in the
Benefits menu of CMEMS website

2 6 Gp?lrnlc\:lyﬁ H European
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Marine
Monitoring

EXAMPLES OF USE OF CMEMS DATA: in the

Baltic area

In January 2015, in Vordingborg Kommune (Vordingborg district) in Denmark, after a surge of pike deaths, an investigation
showed the phenomenon to be related to high salinity levels. The Baltic Sea forecasts of the Copernicus Marine Service were
used to obtain salinity measurements in the relevant waters.

http://marine.copernicus.eu/usecases/supporting-fishermen-in-the-
baltic-sea-using-copernicus-marine-service-products/?idpage=125

Given that salinity is a precious
indicator, the use of Baltic
MFC products can be very

useful to local authorities and
fishermen about potential
threats on pikes.

Fig. 1 - Location of the event [

Fig. 2 - Surface Salinity in inner Danish waters
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@ EXAMPLES OF USE OF CMEMS DATA: in the
Artic area

Marine

Jiitoring ArkGIS (Arctic Geographical Information System) is a free, interactive mapping platform for people who need to understand

biological and ecological aspects of the Arctic: from Arctic-related decision makers and stakeholders to a person merely
wishing to learn and explore the Arctic landscape.

http://marine.copernicus.eu/usecases/the-arkgis-project-mapping-
the-changing-arctic-landscape/?idpage=130

The Arctic ocean physics

analysis and forecasts are

used integrating CMEMS

sea ice thickness analysis
and forecast

2 (opemicus g e



Marine
Monitoring

EXAMPLE OF APPLICATIONS OF CMEMS DATA

The Weather4D smartphone and tablet application aims to offer a navigation-oriented global weather forecast through an
intuitive and user-friendly interface, in four dimensions (three spatial dimensions and time).

It provides information on precipitation, cloud cover, average wind speeds and gusts up to 10 metres above sea level,
temperatures up to 2 metres above sea level, marine currents and waves.

Weather4D http://www.weather4d.com/en/

Navigation & Weather-Routing Applications

Home Weather4D 2.0 Weather4D PRO Weather4D Weather4D Android What's new

Contact About Q
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Marine
Monitoring

EXAMPLE OF APPLICATIONS OF CMEMS DATA

SAMPA provides customized information for harbor decision making in environmental management, harbor safety and
infrastructure operations. The SAMPA observing system is designed to provide a real time insight of oceanographic
conditions in the Iberia-Biscay-Ireland Regional Seas, with special Focus in the Algeciras Bay.

In the framework of SAMPA, new high resolution forecast models were developed (for atmosphere, waves and circulation) in
order to improve the regional solutions.

http://marine.copernicus.eu/usecases/from-cmems-core-services-to-highly-effective-
harbor-operations-monitoring-systems/?idpage=130

L E———
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EXAMPLES OF APPLICATIONS OF CMEMS DATA

Great Circle offers a meteorological support service to both skippers and race management. This consists of expert weather
reports sent at regular intervals, as well as tools to help assess weather risks.

Marine
Monitoring

Squid is software that lets you download and view the GRIB weather files and does your routing (with the isochronic method).
Squid can also display satellite images (visible imagery, infrared, water vapour and colour composite) and retrieve synoptic
charts and observations (SYNOP, METAR and scatterometry).

http://www.greatcircle.be/

Great Circle
Forecast & Marine Weather

WHO WE ARE

31 Gpﬁmisayﬁ |
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EXAMPLES OF APPLICATIONS OF CMEMS DATA

SeaConditions is designed to provide forecasts about the Mediterranean Sea via web and mobile devices to all users interested
in detailed, updated, and customized information on sea and weather conditions.

Displayed on a Google map with over-imposed color shades and arrows, data provided by SeaConditions refer to a time-span of
5 days, with a time schedule of 3 hours for the first 3 days and of 6 hours for the second two.

EEa CONDITIONS

www.SeaConditions.com

Forscast for the 25 May 2014 at 14:00

et b i 300 AR U ol 34852014
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@ HOW TO BUILD YOUR OWN APPLICATION

el starting from CMEMS data to visualize
S marine data

What are the conditions to develop an application (portal and app) that can
provide regional weather marine forecasts?

v’ Specialized personnel: modellers, oceanographers, computer engineers

v' Tools: oceanographic models, atmospheric models at higher reso!utions
making use of CMEMS data '

v' Computing facilities/capabilities: processing power, storage power, data -|
protection, internet connection e

33
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@ HOW TO BUILD YOUR OWN APPLICATION

starting from CMEMS data to visualize
S marine data

Marine

What are the main steps?

1. Develop higher resolution models

2. Construct the operational chain, which downloads relevant data (including
from CMEMS) and integrate them in the modelling tools

3. Develop the user interface, web portal and/or app

4. Integrate all the previous aspects together

34 (OD?KE!EH% [
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HOW TO BUILD YOUR OWN APPLICATION

starting from CMEMS data to visualize
marine data: SeaConditions example

. . Obs
1. Develop higher resolution models for Upstream information |
ifi (CMEMS Med-MFC, Satellite
Specific .a|re.as, : : Meteo-USAM, Data from
e.g. Adriatic and lonian Seas in the Observations) Med M
eteo

Mediterranean

( Ocean Forecasting: from sub-regional to estuarine scale )

AIFS
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Marine
Monitoring

starting from CMEMS data

marine data:

SeaConditions

2. Construct the operational chain, which
downloads relevant data (including from CMEMS)

and integrate them in the modelling tools

-
@@

Scheduler

(5

L|n

MAMNAGEMENT & TECHMOLOGY

36

HOW TO BUILD YOUR OWN APPLICATION

to visualize
example
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Z
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@ HOW TO BUILD YOUR OWN APPLICATION
el starting from CMEMS data to visualize
LM marine data: SeaConditions example

v" Temporal coverage:
= 5-days of forecast

v" Temporal resolution:
= 3h for first 3 days and 6h for the others

The operational

chain is used ti v Input data:

: = Sea Surface Temperature, Sea Surface Currents
processing the (MFS, ~6.5 km 5.r)
| = Waves (WW3, ~6.5 kms.r)
inp ut data from = Temperature at 2m, Winds at 10m, Cloud Coverage, Total

Precipitation, Mean Sea Level Pressure
i (ECMWF, ~12.5km s.r.)
d Iffe e nt * Observations from satellite: Chl-a concentration and Water
sou rces’ Transparency (~1km s.r.)
. . * Pre-processing and stats +
including ke da
» Interpolation at 2km (vector var.) and 150m (scalar var.)

C M E M S . * Compression and upload on CMCC ftp server Satellite Chl-a

and
Transparency
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HOW TO BUILD YOUR OWN APPLICATION

starting from CMEMS data to visualize

Marine
N marine data: SeaConditions example
3. Design and construct the platform architecture
ans301> .- "E
Q2
% E E‘D o
‘ 1/\r 1/\r HTTP Proxy 1/\r _I/\r ‘
= | 3= <=
Geoserver Answer Map Service et DES >
Service applications Broker
£ |:| Frontend components
,,ﬂ L Web Portal L Map components
T [T Tiles + Layer E i i
Static Maps stData MetadaZa Message : |:| External components or data
User
Download 'Ma.p Preferences
Daemon Pipeline
(batch)
| s | ‘
Veather Marine . . 2
R o — Observational DSS Computanon <D(
Data Data Forecast Data Engine o
TESSA: design and implementation of a platform for Situational Sea Awareness C . : e
http://www.nat-hazards-earth-syst-sci-discuss.net/nhess-2016-166/nhess-2016-166.pdf opgern!cys m Commission
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Marine
Monitoring

HOW TO BUILD YOUR OWN APPLICATION

starting from CMEMS data

marine data:

to visualize

SeaConditions example

3. Develop the user interface, web portal and/or app

Programming
languages, data
formats and tools

Java

Bash

netCDF

PNG

Liferay

Xcode

Android Studio
MySql DBMS
Geoserver

«  netCDF data

Client

SSA platform

TR N
1 I
"MHSQL; :




@ HOW TO BUILD YOUR OWN APPLICATION
el starting from CMEMS data to visualize
LM marine data: SeaConditions example

4. Integration of all together, testing and distribution to the users,
through multiple channels

... Smartphone
Webportal...

SEA) CONDITIONS




HOW TO BUILD YOUR OWN APPLICATION

el starting from CMEMS data to visualize
N marine data: SeaConditions example

Can the same approach be used in other regions?

Yes, it can!

The main architecture can be the same, but the data used can be selected from
CMEMS according to the area of interest

ATLANTIC - EUROPEAN NORTH WEST SHELF - OCEAN BIOGEOCHEMISTRY
ANALYSIS AND FORECAST

BLACK SEA PHYSICS ANALYSIS AND FORECAST il ol & e i, o B T—
e Chlorophyll, Ocean-Biology, Ocean-Optics, Near- 0_004.002 b
Numerical-Model, Currents, Salinity, Temperature, BLKSEA_AMALYSIS_FORECAST_PHYS_007_00 Real-Time, Forecast, North.-West-Shelf-Seas
1

Sea-Level, Near-Real-Time, Forecast, Black-Sea
The Forecasting Ocean Assimilation Model 7km Atlantic
Margin model (FOAM AMMT) is a caupled hydrodynamic-

- i ecosystem model, nested in a series of ane-way nests 10

[peccisnl s o e Srk 5 Forirnti BRI o
b are supplied by the Nucleus for European Modeling

implemented over the whole Black Sea basin. The model the Ocean (NEMO) with the 3DVar NEMOVAR system

horizontal grid resolution is 1/36° in zonal resolution, used for the assimilation of sea surface temperature data,

1/27° In meridional resolution (ca. 3 km) and has 31 —_— This o, coupled. o, he Fumpeen Roglooal. Seas

unevenly spaced vertical levels. The hydrodynamics are
supplied by the Mucleus for European Modeling of the
Ocean (NEMO, v3.4).The model solutions are corrected
by the variational assimilation (based on a 3DVAR
scheme}, originally developed for the Mediterranean Sea
and later extended for the global ocean. The

"

GLOBAL OCEAN 112° PHYSICS ANALYSIS AND FORECAST UPDATED DAILY in

Numerical-Model, Sea-Level, Currents, GLOBAL_ANALYSIS_FORECAST_PHY_001_024
Temperature, Sea-lce, Salinity, Near-Real-Time,
Forecast, Global-Ocean

observations assimilated in the BS-Currents includes in- — — The Operational Mercator global ocean analysis and
situ profiles, along-track sea level anomalies (SLA) and forecast system at 1112 degree is providing 10 days of 3D
gridded sea surface temperature (SST) provided by global ocean forecasts updated daily. The tme series
Copernicus TACs. start on December 27, 2006 and Is aggregated in time in
order to reach a two full year's time senies sliding window. MORE ADD TO -
This product includes daily mean files of temperature, LG Chr Y
—

salinity, currents, sea leve!, mixed layer depth and ice

MCRE ADD TO ._[ parameters from the top to the bottom over the global

INFO CART — acean, It also includes hourly mean surface fields for sea
level height, temperature and currents.

MORE ADD TO rr
INFO CART —
y—

Fl i European
! [..-.-m'\-ICU m Commission




Ocean current ,
forecast for routlng
activities

Marine Monitoring

erHICUS o Copernicus EU Copernicus EU
Cp on Earth Space

Europe’s ey

o Copernicus EU o WWW.copernicus.eu



@ INTRODUCTION OF USE CASE

Marine
Monitoring

e CMEMS Products can be

e The objectives :

Choose a product displaying ocean current and temperature forecast for the next days;
Refine the area of interest;

Visualize maps of ocean currents for a particular day from the CMEMS portal services;
Visualize animation of current prediction for the next 1 to 5;

Download ocean current and/or temperature data for a particular day over the defined
area

Use Panoply software to create visualization (maps and animations) from numerical
data

e The Use case:

Visualize ocean current forecast in the context of routing and security services

43 (OD?KE!EH% [



@ The CMEMS web site: Access

Marine
Monitoring ®

Go to the website of the Copernicus Marine Environment Service:
http://marine.copernicus.eu

* Registration process :
- Read the Service Commitments and License
- Complete the registration (user details, type of your organization,
organization details, areas of relevance etc..)

- Service Level Agreement acceptance
- Click on send

Look your mailbox = an email of the CMEMS Service Desk with
- Your Login and Password
- First information
- Links for tutorials

v (ocemicss "l e

ooooooooo



Marine
Monitoring

registratio process

COPERNICUS
MARINE ENVIRONMENT MONITORING SERVICE

" SHORT-CUT
ABOUT US BENEFITS NEWS e SCIENCE & LEARNING TRAINING SERVICES PORTFOLIO ‘ TO SERVICES
ACCESS TO PRODUCTS R (#
Search and download your datasets!
SrareTies. ™

INSITU OBSERVATIONS

::g:r SromiaLs =
PARAMETERS a - B
TIME COVERAGE MODEL
NS / SATELLITE OBSERVATIONS E““Eﬂ e
|

Maintenance

ALL NEWS FLASH

EUROPEAN COMMISSION LAUNCHES
COPERNICUS ACCELERATOR

P the User uptake of the European Union's

PARTNERS AND SErVATIGN Do Cop
STAKEHOLDERS o s Z T tor witl -
er the development of commercial space opernicus e
acceleratar

ons and products ¢
FOCUS ON \

READ MORE

TRAINING
AGENDA

T ABOUT PARTNERS & BENEFITS

Texpérience de navigation et foumir des fonctionnalités supplémentaires Autoriser les cookies

45 Gpernicus
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Marine
Monitoring

CMEMS products:

Visualisation

Download Panoply free software for visualization of NetCDF files

mail Images i @ @

France
I ‘]
Rechercher
Recherche Go la chi
Publicité Entreprise A prop Canfidentialite i Parametres Utiliser Gaogl

46 CC?D‘EFE‘EH%




@ CMEMS catalogue: selection

Marine
Monitoring

e Search for current forecast in the web catalogue:

- Identification of a regional modelling zone (MFC): IBI
- Select and access the corresponding product
- Use the provided tool for visualization (View Product)

- zoom over a particular area of interest in the context of routing:
Gibraltar area

- visualize maps of currents for a particular day
- build an animation of forecasting currents

v (ocemicss "l e

ooooooooo



Marine
Monitoring

CMEMS : ocean

recast

urr

Use case : get information about currents in the area

of Gibraltar for the next 5 days : maps ﬁof currents

C Copemicus - Marine en\ X

& C [ ® marinecopemicuseu =
&% Applications Jr Bookmarks [ Intranet NOVELTIS - ¢+ SX Evernin SX SX Everwin SX Badgeuse virtuelle [ CHL- CEM Distributic G US coastal engineer

COPERNICUS
MARINE ENVIRONMENT MONITORING SERVICE

SHORT-CUT
ABOUTUS | BENEFTS | NEWS | SCIENCE&LEARNING | TRAINING | SERVICESPORTROLID | To'cpmvices

ACCESS TO PRODUCTS fegsen Z
1 ana cowniose your catssets 4
- by ©

ONLINE
TUTORIALS =7

Select your

|
|

AREA
PARAMETERS coasomTe ()
TIME COVERAGE - o
SATELLITE OBSERVATIONS LATEST NEWS FLASH
INSITU OBSERVATIONS CMEMS 2761
g Deiay roduct
BLk  FORECAST

OVERVIEW

SENTINEL-3A DELIVERS FIRST IMAGES

Only a couple of weeks after launch. the Sentinel
l satellite has alreadly begun delivering exclusive

28
PARTNERS AND. images for the EU's Capernicus programme.
STAKEHOLDERS

FOCUS ON

READ MORE

48 Gpemicus
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CMEMS ocean current forecast

Marine
Monitoring

e Use case : get information about currents in the area
of Gibraltar for the next 5 days : animation

( Copermnicus - Marine en. X

€ C | O marine.copernicus.eu/sernvices-portfolio/access-to-pre s/7option=com_csw&view=details&product_id=IBI_AN 5_005_001_b 3]
£5f Applications ¢ Bookmarks [ Intranet NOVELTIS - ¢ SX Everwin SX  SX Everwin SX Badgeuse virtuelle [} CHL-CEM Distributic G US coastal engineen
BAUK TU SERKGH
VIEW ACCESS |

MY CART i Atlantic-lberian Biscay Irish- Ocean Physics Analysis and Forecast E

Productid: 1BI_ANALYSIS_FORECAST_PHYS_005_001_b

1BI_ANALYSIS_FORECA
ST_PHYS_005_001_b

Dataset: hourly mean surface fields from Atlantic-Iberian Biscay Irish- Ocean Physics Analysi ¥

|
Iis

Variable: | sea_water velociy |

Units; ms- Time; |2016-10-20 v [ 10:00:00.0002 * | Elevation: | *
1

0.002

] ‘ 5| usercuge Open in Google Earth Permalink Export to PNG

Gpgrr_]i_gyﬁ [ R



Marine
Monitoring

CMEMS ocean current forecast

Use case : get information about currents in the area
of Gibraltar for the next 5 days :

C Copernicus - Marine eri X

€ C | ® marine.copernicus.eu/senvices-portiolio/
OW n O a O a a pplicstions e Bookmarks [@ Intranet NOVELTIS -

SX Everwin SX SX Everwin X [1] Badgeusa virtuslle [} CHL-

G US coastal engineer:

ONLINE CATALOGUE | cmmosueror e

BACK TO SEARCH
ATLANTIC-IBERIAN BISCAY IRISH-

OCEAN PHYSICS ANALYSIS AND

FORECAST

— visualization of data

INFORMATION DOCUMENTATION SERVICES

PRODUCT IDENTIFIER IBIANALYSIS_FORECAST_PHYS_005_001_b
QVERVIEW

‘The operational I8! (Iberian Biscay Irish) Otean Analysis and Foreasing system, daiy run by Puertos del Estado provides a S-day hydrodynamic forecast inGluding igh
frequency processes of paramoun! importance {o characerize regional scale marine processes (Le. tial forcing, surges and high frequency atmospheric forcing, fresh water
river discharge, etc ). A week

update of 1Bl downscaled analysis s also defrered as historic 1Bl best estmates. The system is based on a (sddy-resoling) NEMG model
‘applcation run at 1/36° horizontal esolution.

FULL OVERVIEW

VARIABLES eastward_sea_wiater_yelocty
viater_ueiocily

x ight_above_sea_level

‘sea_viater_potentiai_temperature

sea_wiater_salinty

GEQGRAPHICAL Areas
COVERAGE Iberian biscay-rish-seas

ABOUT PARTNERS & BENEFITS 'n’.l'.
- e Famguan s Gpemms us STAKEHOLDERS

50 Gp[elrnlcus m European
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Environmental
Monitoring of Mari

Renewable Energy
farms

Renewable Energies / Marine

‘ OperHK:US o Copernicus EU Copernicus EU
~ Europe’s eyes on Earth Space X i
Copernicus EU WWww.copernicus.eu




@ INTRODUCTION OF USE CASE

Marine
Monitoring

Module dedicated to users concerned by offshore projects :
Marine Renewable Energy, but also Dredging, Oil&gas, etc.

Marine Environmental Impact Assessment Studies (EIAS) and
Marine Environmental Monitoring

Objective :
— Show the wealth of products available through CMEMS;

The Use case:

— Visualize products when you want to have a first level of data on a
selected site

52 (opﬁmiszyﬁ [



@ The CMEMS web site: Access

Marine
Monitoring ®

Go to the website of the Copernicus Marine Environment Service:
http://marine.copernicus.eu

* Registration process :
- Read the Service Commitments and License
- Complete the registration (user details, type of your organization,
organization details, areas of relevance etc..)

- Service Level Agreement acceptance
- Click on send

Look your mailbox = an email of the CMEMS Service Desk with
- Your Login and Password
- First information
- Links to video tutorials

52 (opemics 'm0
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Marine
Monitoring

registratio process

COPERNICUS
MARINE ENVIRONMENT MONITORING SERVICE

" SHORT-CUT
ABOUT US BENEFITS NEWS e SCIENCE & LEARNING TRAINING SERVICES PORTFOLIO ‘ TO SERVICES
ACCESS TO PRODUCTS R (#
Search and download your datasets!
SrareTies. ™

INSITU OBSERVATIONS

::g:r SromiaLs =
PARAMETERS a - B
TIME COVERAGE MODEL
NS / SATELLITE OBSERVATIONS E““Eﬂ e
|

Maintenance

ALL NEWS FLASH

EUROPEAN COMMISSION LAUNCHES
COPERNICUS ACCELERATOR

P the User uptake of the European Union's

PARTNERS AND SErVATIGN Do Cop
STAKEHOLDERS o s Z T tor witl -
er the development of commercial space opernicus e
acceleratar

ons and products ¢
FOCUS ON \

READ MORE

TRAINING
AGENDA

T ABOUT PARTNERS & BENEFITS

Texpérience de navigation et foumir des fonctionnalités supplémentaires Autoriser les cookies
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Marine
Monitoring

CMEMS Information on a selected site

e Example in Mediterranean sea:
— There is a call for tender concerning offshore floating wind farm.

— One of the tenderer wish to browse CMEMS Catalogue to see which data could be
used for his costs scenarios.

e After selection of Mediterranean sea: 29 products available!

Found 29 products matching your criteria. 7
YOUR SEARCH @ 5

B 2 SE. L SEARCH
NEW SEARCH s —
AREA MEDITERRANEAN SEA PHYSICS ANALYSIS AND FORECAST
Numerical Model, Currents, Temperature, Salinity, MEDSEA AMALYSIS FORECAST _PHYS 006 00
All areas. Sea-Level, Forecast, Near-Real Time, 1

Mediterranean-Sea
Global Ocean (3)

The physical component of the Mediterranean Forecasting

Arctic Ocean (3) System (Med-currents) is a coupled hydrodynamic-wave

3549337

= model implemented over the whole Mediterranean Basin A o
Battic Sea (6] The model horizontal grid resolution is 1/16° (ca. 6-7 km)
and has 72 unevenly spaced vertical levels
g Nosh sat SHele Seas prf The hydrodynamics are supplied by the Muclecus for
U = European Modelling of the Ccean (NEMO} while the wave
Iberia-Biscay-Ireland Regional Seas (7) component is provided by WaveWatch-lll. The model (=t
- solutions are corrected by the variational assimilation e E A — - -
= Metncngn e e ) (based on a 3DVAR scheme) of temperature and salinity MORE £DD TO r S e P i KR
e vertical profiles and along track satellite Sea Level INFO CART — il e B e i)
e m Anomaly observations. — 5 " e
PARAMETER
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@ CMEMS products: Selection of products

Marine

Monitoring e Global information on the Mediterranean Forecasting System
available :

— Spatial resolution: 1/16° (6-7km) + 72 vertical levels
e 2 types of products interesting for my purpose:

— Reanalalysis: daily and monthly mean 1887 - 2013
— Definitely consistent to process statistics aimed at refining the
design basis of my project

— Analysis and Forecast:
e Daily means from 1/1/2013 - today+9 days
* Hourly means for the period 4 weeks to today+ 4 days

- Enable the analysis of diurnal variations

—interesting for dynamical downscaling (e.g modelling of extreme
events)

56 (Qpﬁmiﬁw.ﬁ [
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Marine
Monitoring

CMEMS products:Environmental Monitoring

Use case : Visualize information embedded in CMEMS
website and/or download data

— Maps

— Time series (currents, T°, salinity.)

— Vertical profiles (currents, T°, salinity, etc.

CMEMS - MES (houty means)  Sutace Lot 44'N; Long :9'S0E ;03422015
T T T T T T —T —
. S S S B B o e e s s S |
- ]
LI Y Y o - N
s ]
s3=r 1
Baet i
32 L | I L | | |
2 "W o a5 e BE w6 P55 9 O W HE 06 W6 5 W5 75 We BE S5 55 9% 55 ok
LS T T —T— T T —T—T T
s T YT rrrrr rrrrrrrrrrr———rmx
H
égw |
= L |

.....

R R e

T T T T T T T 7

vvvvvvvvvv
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Marine
Monitoring

CMEMS products:Environmental Monitoring

Most interesting features :

— Graphs or maps are available directly in CMEMS but you can
also download

— This information is absolutely necessary to assess
environmental conditions of the selected site for:

Feed the Environmental Impact Assessment study
Refine design basis
Evaluate extreme conditions

Assess operability of Operation & Maintenance (O&M) of
the offshore wind farm

Provide baseline reference data for future Environmental
monitoring of the selected zone

s (opemicus
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Marine
Monitoring

CMEMS products:Environmental Monitoring

e Why itisimportant?
e QOperation & Maintenance

represent 39% of the cost of
an offshore wind farm

e CMEMS data respond to the
ever-growing need for
accurate data which is
directly linked to Return On
Investment Scenarii

OPERATIONS AND DEVELOPMENT AND
i I
MAINTENANCE ROJECT MANAGEMEN

WIND TURBINE
SUPPLY
[NSTALLATION AND

COMMISSIONING BALANCE OF PLANT

Source: Offshore Wind Works
http://offshorewind.works/cutting-cost-electricity-offshore-

wind/

Offshore wind O&M is “set to become a
two billion pound a year industry by
2025," Joe Phillips, Head of Strategy and
Policy at DNV GL.
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