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Data is acquired and prepared once 
to be used by many.“
You can’t manage 
what you can’t measure.“



Outline

u COPERNICUS Marine Data Portal
u NetCDF
u PANOPLY
u Matlab scripts

u The European Space Agency (ESA) Data Hub
u Sentinel Application Platform (SNAP) 
u Oil spill detection
u CHL / TSM

u EMODnet
u EMODnet Bathymetry / Human-Activities / Physics / Ingestion
u QGIS

u World Ocean Database / EmodNET
u Ocean Data View (ODV)



Data

In-Situ Remote Sensing Models



Copernicus
Copernicus Marine Environment Monitoring Service (CMEMS)

u Integrated Service

u Open and Free

u Single Catalogue 
of Products

u Reliable

u Sustainable



Copernicus

marine.copernicus.eu



Copernicus [Ocean State Report]



Copernicus [Ocean Monitoring Indicators]



Copernicus [Data Visualising Tools]



Copernicus [Ocean Products]



Copernicus [Ocean Products]



Copernicus [Spatial Resolution]



Copernicus [Data Assimilation]



Copernicus [Satellite Data Levels]

Source: Minnett, P.J., et al., 2019. Half a century of satellite remote sensing of sea-surface temperature.
Remote Sensing of Environment, 233, p.111366.



Copernicus [Example]

u Mediterranean Sea High Resolution and 
Ultra High Resolution Sea Surface Temperature Analysis
Product identifier: SST_MED_SST_L4_NRT_OBSERVATIONS_010_004
Spatial resolution: 0.01.x 0.01
Temporal resolution: daily mean

u Mediterranean Sea Physics Analysis and Forecast
Product identifier: MEDSEA_ANALYSISFORECAST_PHY_006_013
Spatial resolution: 0.042.x 0.042
Temporal resolution: hourly mean



Copernicus [Example]



Copernicus [Example]



Panoply

https://www.giss.nasa.gov/tools/panoply/download/



Matlab
%reading model data
model_filename = 'med-cmcc-tem-an-fc-h_1634968902280.nc';
model_lon = ncread(model_filename, 'lon');
model_lat = ncread(model_filename, 'lat');
model_depth = ncread(model_filename, 'depth');
model_time= ncread(model_filename, 'time');
model_data = ncread(model_filename, 'thetao');

%extracting the first depth level
%for all frames
figure
for h = 1:1:size(model_data, 4)

model_data_temp = model_data(:,:,1, h);
pcolor(model_lon, model_lat, model_data_temp');
box on;
shading flat;
title(['Hour = ', num2str(h)]);
xlabel('Longitude (\circE)');
ylabel('Latitude (\circN)');
caxis([19 26]);
colorbar;
pause (0.1);
drawnow;

end

%extracting all depth levels
%for the first time frame
figure
for d = 1:1:size(model_data, 3)

model_data_temp = model_data(:,:, d, 1);
pcolor(model_lon, model_lat, model_data_temp');
box on;
shading flat;
title(['Depth = ', num2str(model_depth(d)), 'm']);
xlabel('Longitude (\circE)');
ylabel('Latitude (\circN)');
colorbar;
pause (0.1);
drawnow;

end

%------------

%extracting surface corresponidng to 21/10/2021 at 00:30
model_data_temp = model_data(:, :, 1, 25);
figure;
pcolor(model_lon, model_lat, model_data_temp');
box on;
shading flat;
title(['Model Data 21/10/2021 00:30']);
xlabel('Longitude (\circE)');
ylabel('Latitude (\circN)');
caxis([19 26]);
colorbar;



Matlab
reading satellite file
sat_filename = 'SST_MED_SST_L4_NRT_OBSERVATIONS_010_004_c_V2_1634969733519.nc';
sat_lon = ncread(sat_filename, 'lon');
sat_lat = ncread(sat_filename, 'lat');
sat_time = ncread(sat_filename, 'time');
sat_data = ncread(sat_filename, 'analysed_sst');
sat_data = sat_data(:,:,2) - 273.15;
figure;
pcolor(sat_lon, sat_lat, sat_data');
box on;
shading flat;
title(['Satellite Data 21/10/2021 00:00']);
xlabel('Longitude (\circE)');
ylabel('Latitude (\circN)');
caxis([19 26]);
colorbar;

%------------

%mapping satellite data onto grid model
sat_data_interp = CommonGrid(model_lon, model_lat, model_data_temp, sat_lon, 
sat_lat, sat_data);
plot(model_data_temp(:), sat_data_interp(:), '.');
axis equal;
axis tight;
xlabel('Model Data');
ylabel('Satellite Data');
axis([20 26 20 26]);



Matlab
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Sentinel Family



Sentinel Family



Sentinel Family

The optical satellite 
measures the visible part 

of the spectrum.

The energy scattered off 
the leaf is dependent on 
the greenness of the leaf 

as a function of the 
amount of chlorophyll, 

which absorbs the energy 
that is needed for 
photosynthesis

The radar satellite will 
measure the microwave 

part of the spectrum. 

The energy scattered off 
the leaf is dependent on 

the size, shape, 
orientation and 

dielectric properties.

OPTICAL RADAR



Sentinel Family [Optical]



u SENTINEL-1 has a single C-band SAR instrument 
operating at a centre frequency of 5.405 GHz.

Sentinel Family [Optical]



Sentinel Family [SAR]

Single-polarimetric SAR mode
VV HH

Dual-polarimetric coherent mode
HH - HV VV - VH

Full-polarimetric mode
VV VH HV HH



Sentinel Family [SAR]



ESA Data Hub

https://scihub.copernicus.eu



ESA Data Hub

https://scihub.copernicus.eu



SNAP [Oil Spill Exercise]

u Tunisian tanker carrying trucks rammed into an anchored Cypriot container ship 
north of Corsica in the morning on Sunday 7th October 2018.

u Huge hole in the hull of one of the ships caused the fuel spill into the marine reserve 
created just two years ago.

u Spill created a trail of pollution 12 miles long and several hundred meters wide, 
heading away from Corsica towards the French and Italian mainland. The spill was 
pushed by the wind and started to break up.

u An estimated 40 to 200 cubic metres of oil leaked.

u Not clear why crash in clear conditions happened but most likely cause was human 
error. No-one was injured in the collision.

u Inflatable booms were deployed to stop the spread of a slick.



SNAP [Oil Spill Exercise]



SNAP [Oil Spill Exercise]



SNAP [Oil Spill Exercise]



SNAP [Oil Spill Exercise]



SNAP [Oil Spill Exercise]



SNAP [Oil Spill Exercise]



ESA Data Hub [CHL]

u Storm on 3rd October 2021

u Sentinel 2 data on 4th October 2021



ESA Data Hub [CHL]



ESA Data Hub [CHL]



EMODnet
https://emodnet.ec.europa.eu/en/portals



EMODnet [Bathymetry]
https://www.emodnet-bathymetry.eu/



EMODnet [Bathymetry Download]
https://www.emodnet-bathymetry.eu/



EMODnet [Human Activities]
https://www.emodnet-humanactivities.eu/



EMODnet [Human Activities – Vessel Density]
https://www.emodnet-humanactivities.eu/



EMODnet [Physics]
https://map.emodnet-physics.eu/



EMODnet [Ingestion]



EMODnet [Ingestion]



EMODnet [Ingestion]
The EMODnet Ingestion services will serve all EMODnet thematic portals 
for streamlining incoming data sets   

Data 
Centres

EMODnet 
portals

Data
Ingestion 

Portal

For more info, please visit www.emodnet-ingestion.eu

External 
Data 

Providers
EU Infra-
structures



QGIS
https://qgis.org/en/site/



QGIS



World Ocean Database
https://www.ncei.noaa.gov/products/world-ocean-database

Northern Edge 37.25 oN
Southern Edge 35.20 oN
Western Edge 12.50 oE
Eastern Edge 15.60 oE



Ocean Data View
1. Go to: https://odv.awi.de/software/download/

and click on ‘register here for the non-commercial version’.

https://odv.awi.de/software/download/


Ocean Data View
2. Fill in your details and create an account. If successful, 

you’ll be directed to the Software Download page.



Ocean Data View
3. Click on ODV_Application. Click on Latest_Version. 

Select your Operating System (Linux, MacOS, or Windows).
For Windows, download and install the 64-bit, odv_5.3.0_w64.exe file.
For MacOS, download and install the 64-bit, odv_5.3.0_macx_64bit.dmg file.



Ocean Data View


