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Satellite detection and identification of possible ail spills
-- but all observations are not necessarily illegal spills --

Kongsberg Satellite Services (KSAT) in Tromsg, Norway, is one of the primary European
providers of a satellite based oil spill detection service. KSAT has since 1998 used Radarsat-1
and later Envisat Synthetic Aperture Radar (SAR) data for detection and early warning of
possible oil spillsat sea. KSAT ‘s primary service areaincludes Northern Europe, but aso
occasionally providing the service for other areas. The service available today is aresult from
long term national Norwegian and international investments in developing a service strongly
tailored to the user needs. The Norwegian Space Centres' development programs as in addition to
ESA (European Space Agency) and EU programs have been important contributors to the
development of the service. KSAT istoday capable of providing the service information to the
users within 30 minutes after data acquisition.

Service Europeanisation

The main service development and demonstrations involved the institutional Norwegian users,
and the national service still remains. Since 2005 KSAT has been the responsible partner in the
ESA GMES (Global Monitoring for Environment and Security) project on Marine and Coastal
surveillance, MARCOAST, for the development of a harmonised European service chain.
MARCOAST founded the basis for the pan-European oil spill detection service being provided
by KSAT in cooperation with Telespazio, Italy, and EDISOFT, Portugal, under a contract with
the European Maritime Safety Agency (EMSA) since early 2007. The important national and
MARCOAST devel opments for the EM SA CleanSeaNet (CSN) serviceinclude service chain
harmonisation, integration with non-space meteorology and AlS data, as well as the devel opment
of a unique web-based user interface.
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Envisat ASAR sub-scene acquired by KSAT 1. September 2007. Copyright raw data ESA. 2007.
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Service observation example —with a unique explanation
This example shows an Envisat SAR sub-scene off the coast of Norway acquired by KSAT on
September 1% 2007. This scene has been applied as part of the national Norwegian service, which
isidentical tothe CSN service provided by KSAT. A dark featureis clearly visible in the centre
part of theimage. This feature was identified by the KSAT operations engineers as a high
probability oil spill candidate and reported to the Norwegian Coasta Directorate. A bright spot is
also attached to the upper right part of the feature. Thisislikely the source causing the feature.

During the years of service provision the user needs have devel oped from observation and
reporting of suspicious features in satellite images into requiring information on the identity of
the potential source. Consequently the users have provided KSAT accessto their operational AIS
(Automatic Identification System) providing ship identity, position as well as speed information.
The AlSinformation is now being fully integrated with the satellite information, and in cases
where the potential source has been identified, the information is forwarded to the users.

User can select
\ individual or al ship
tracks.

The datavolumeis
reduced to alow afast
presentation of the
available AIS
information.

The AlSinformationis
presented in a user
friendly listing in the
browser window.

Web browser presentation of potential sourceidentity from AlS

The figure above shows how the potential source identification can be derived from operational
accessing the AIS database run by the Norwegian Coastal Directorate. The KSAT service web
browser provides the necessary tools allowing the user to select and display the potential source
information.

The example above identified the Norwegian Coast Guard vessel “KV Chieftain” as the potential
source. Following the information to the Coastal Directorate, the vessal was contacted and could
confirm that they were performing an operation that likely had caused the observed feature in the
satellite image.
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Picture taken onboard the Coast Guard vessel showing the cause of the observed feature.

The Coast Guard vessel confirmed that they were towing a dead whale body that had stranded
onshore back into the open ocean. The whale had been dead for a long time, and the observed
feature was the leakage of the oil and fat from the dead body.

This example shows the effectiveness of the system integrating the satellite observations with the
AlS data, and the direct reporting routines to the responsible user. The satellite SAR instrument is
very sensitive and is capable to image other features then those caused by illegal pollution. Care
has hence to be taken when interpreting the dark features in a SAR image. The human knowledge
obtained from analysing alarge number of SAR imagesis very valuable, and can still for many
years not be fully replaced by automatic detection and reporting.

The AlS information available on aregular basisis very important for identifying and reporting
on apotentia source. This allows the responsible user to perform more effective and targeting
inquiries towards the potential source. KSAT has made agreements with the authorities allowing
operational accessto AlS data from the Norwegian waters, from the entire Baltic Sea and from
the North Sea. The AlS information has been applied several times for identification and
reporting on potential polluters. It is then the responsibilities of the authorities for further follow-

up.

GMES-from demonstration projectsinto operational services

GMESisthejoint ESA and EU effort towards the operational use of Earth Observation for
environment and security applications. ESA is currently responsible for a number of service
implementation and demonstration projects, where also preceding national R& D investments are
being capitalized into operationalisation. The service devel oped with national Norwegian
program contribution, and with support from the national and North European users has been
further devel oped within the MARCOAST project.



KONGSBERG
The objective of the MARCOAST project isto demonstrate the avail ability of operational
satellite ail spill detection and drift modelling capabilities, prepare for a sustainable service, as
well as for the next generation service.

KSAT multi-user oil spill service web browser, now applied for the EM SA CSN service.

MARCOAST wasiinitiated in fall 2005 and will end in 2008. The main oil spill detection
achievements until now have been the development and harmonisation of individua partner
service chains, the integration of satellite and non-space data, and the full operationalisation of
the multi-user model introduced by KSAT. The multi-user model alows the usersto coordinate
their coverage requirements, to share access to data and information, and to share service
operations costs were initially introduced for the oil spill authorities around the North Sea. This
model has now been expanded to a pan-European level through the EMSA CleanSeaNet service
for al the EMSA Member States.
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For further information, please, contact:
Kongsberg Satellite Services, Tromsg, Norway
Phone: +47 776 00250

web: www.ksat.no

Contact: Line Steinbakk, e-mail: line@ksat.no



KONGSBERG



