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Copernicus and maritime monitoring

U :
k. A Uses Sentinell ¢ a SAR sensor
i High reliability due to allveather + g e ?
darkness capabilities : SR e

1 Detects textures:

Pollution trace > PRy

A Ships are bright spots against a dark
sea

A Oil spills are dark areas against the
waves of the sea

"
‘ﬁ---VosscI plot on
satellite image

I Technology was developed in the 90s :
i v:selMIMNVISEQYS“N“ST‘RESALSD:M”WWWH35‘207(‘. . “@}

I Mature operational use with satellites
with similar sensors (6and SAR): ERS,
EnvisatRadarsal X
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How is it being used currently?

User

Uptake A Operational oil spill by EMSBleanSeaNet

I Orders images and oil spill detection services all over Europe and
Overseas Territories

I Analysedesults get integrated with vessel traffic and other
maritime information

I Within 30 minutes after data acquisition
A Operational ship traffic monitoring by EMafeSeaNet
I Used for safety and security at sea and in ports
I Ivrlteg[ation qf many differentvsourcesvof infor’mAativon: AlS, VMS, |
R20dzyYSyiua YR I NOKAGSR AYTF2NXNI
A Also used for illegal fishing and border monitoring
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Use cases

A EMSACleanSeaNe®5 years of development into a mature,
international service

I History
I How the EU contributed to the development
I Future
A Winter navigation in the Baltic
I Impact of satellite imagery
I Economic benefits of Copernicus to Finnish icebreakers
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Brief history of operational monitoring

A Legislation:

I Bonn Agreement (1969): almost daily surveillance of pollution on
North Sea Continental Shelf

I Helsinki Commission Agreement (1992): protection of coasts along
Baltic Sea

A Methods:
I Patrols by planes and ships
I Sidelooking Radar on ships
I Satellite based SAR monitoring since-ERE91)
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Development of the service

User

Uptake A Start: Norwegian government with satellite receiving station
I Norwegian Pollution Control Agency
I Dutch North Sea Directorate

All slicks detected by ERS-1 in
the Dutch North Sea during
the second half of 1993 (in
red). Green points mark the
positions of the ofl platforms,
whilst blue crosses show the
positions of the monitoring
stations. A clear correlation Is
apparent between the
positions and directions of the
slicks and the locations of the

shipping lanes

oil slicks
. oil platforms
monitoring stations

(http://www.esa.int/esapub/br/br128/br128 1.pdf
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http://www.esa.int/esapub/br/br128/br128_1.pdf

Improvement of the service

A Research funding under the Framew®togrammes
I FP4:
A Development of methods and instruments for oil spill detection
I FPG:
A Spill Response Experience: Improved oil spill response in case of
incidents
I FP7:
A SealU Multi-sensor capabilities for improving oil spill detection
I Horizon2020:
A Grace: Integrated oil spill response actions and environmental effects
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WElevating the service to Europe

b A Directive 2005/35/EC (since amended by Directive 2009/123/EC)
on shipsource pollution and on the introduction of penalties,
Including criminal penalties, for pollution offences.

A EMSA tasked to "work with the member states in developing
technical solutions and providing technical assistance in actions
such as tracing discharges by satellite monitoring and

adzZNBSATtE Il yOS da

A CleanSeaNds now the most comprehensive oil spill monitoring
and polluter identification service in Europe, and supplies over
2,000 satellite radar images a year to the 28 participating states
including EU Member States and their overseas territories,
candidate countries and EFTA Member States.
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Winter

shipping in the Baltic

A Ice monitoring with SAR data:

Where are the ridges, where are the leads, where is the ice more
broken up?

Can operate under bad weather conditions, unlike helicopters
Can be used for route planning through the ice
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Economic benefits of Copernicus

A CAYyTt I )/FVQ | YFVQ {éSIEQS)/ OS)/S'-F)\[']
thanks to satellite imagery.
I Keeping sea lanes and ports open more efficiently
I Reduced transit times and uncertainties

|[. g F 'l $1e | Icebreakers use imagery to find the best routes through the ice

€2.3mpa = Ships save fuel and time
L. 1 Ports are able to operate more efficiently
€2.1-€3.3mpa =3
T SN W Factories are able to
- operate all year round
€5.8-€9.4m pa »

Citizens can be sure that the supermarkets (and
: y €6.3-€63m pa
petrol stations and pharmacies) are stocked.
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WMDEMO: INTRODUCTION

A Perform a ship and oil spill detection in Sentiiéh SNAP
Toolbox

A Sentinell image from Copernicus Sentinel Hub
A Best practices:

I Oill spill detection: HH/VV at steep incidence angles
I Ship detection: HV at steep incidence angles, HH at shallow angles

A Links:

T https://scihub.copernicus.eu/dhus/
T http://step.esa.int/main/download/
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https://scihub.copernicus.eu/dhus/
http://step.esa.int/main/download/

g Iimages

S1B_IW_SLC__1SDV_20180916T185037_20180916T185108_012744 017861_4E62

hitps://scihub.copemicus.eu/dhus/odatai/Products({ 7e0887a0-ce6b-4c17-b196

tesland
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# Summary & S1B_IW_SLC_ 1SDV_20180916T1850.. 108_012744_017861_4E62 SAFE

Date: 2018-09-16T18:50:37.553Z & annotation
Filename: S16_IW_SLC__15DV_20180916T185037_20180916T185105_012744_017861_4E62 SAFE _

W measurement
Identifier: S1B_IW_SLC__1SDV_20180916T185037_20180916T185108_012744 017861_4E62
Instrument: SAR-C = preview
Mode: IW i support

Satellite: Sentinel-1
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DEMO: IMPORT AND PREPROCESS IN SNA

User SNAP
Uptake File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help
] orenProc e BITHEM e A
Reocpen Product ¥

'viu Product Library | =

SNAP - Import Product X
Lookin: || | Cyprus v o E-
- IW_GRDH_15DV_20180228T035058_20180228T035123_009818_011BFF_B9DD.z| Subset...
Session » ‘ File size: 696 M
Projects N Recent Items
Import ¥ DEM b -
Export > Generic Formats » Desktop
Exit Optical S5ensors >
SAR Formats 3
SAR Sensors % ALOS PALSAR CEQS Documents
Vector Data b ALOS 2 CEOS
Cosmo-Skymed !
ENVISAT ASAR ThiePC
ERS 1/2 CEOS @ : 2
ERS1/2 SAR (E1, £2) x :::::::De: :s;nziiziiijo:::l;:sz:_oogsm_o115FF_BQDD-2LD
JERS CEOS =
Kompsat-5
RADARSAT-1 CEQS
RADARSAT-2
SeadSat
SENTIMEL-1
TerraSAR-X
TanDEM-X
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DEMO: IMPORT AND PREPROCESS IN SNA

16 GPaniCHﬁ HE .



