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Satellite detection and identification of possibl®il spills

Kongsberg Satellite Services (KSAT) in Tromsg, Naywis one of the primary European
providers of a satellite based oil spill detectsanvice. KSAT has since 1998 provided an
operational satellite based service for detectiamil@pills at sea. The service is a result from
long term national Norwegian and international Btweents in developing a service strongly
tailored to the user needs. The Norwegian Spac&é€xidevelopment programs as in addition to
ESA (European Space Agency) and EU programs haamibgortant contributors to the
development of the service. KSAT is today capablgraviding the service information to the
users within 30 minutes after data acquisition.

Service Europeanisation — Marcoast and EMSA

Since 2005 KSAT has been the responsible partribei SA GMES (Global Monitoring for
Environment ans Security) project on Marine andstaasurveillance, MARCOAST, for the
development of a harmonised European service chBARCOAST founded the basis for the
pan-European oil spill detection service now bgingvided by KSAT in cooperation with
Telespazio (ltaly) and EDISOFT (Portugal) undepatract with the European Maritime Safety
Agency (EMSA) since early 2007. The important MAREST results for the EMSA
CleanSeaNet (CSN) service has been service chaimoh#sation, integration with non-space
meteorology and AlS data, as well as the developwiea unique web-based user interface.

Service chain

The KSAT oil spill detection service chain is basgdSAR data from the European Envisat and
the Canadian Radarsat-1 satellites. The service eéhaments include SAR data acquisition and
processing, reception and integration of non-spkate into the analysis process, image analysis
and interpretation, followed by early warning aléot the customer as well as information
ingestion into the service web-server (see figyre 1
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given in Appendix A.
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Figure 1: KSAT oil spill detection service chain.
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The service provides extended information on oillspincluding a source notification and
identification if present. Identification on fixadrgets such as offshore installations is derived
from a database updated
regularly, while ship
identification is derived from
operationally accessing
regional AIS databases. The
identification information is
provided to the users as a
graphical layer via a dedicated
web-server. The customer’s
web page also contains
updated information  on
planned satellite passes. The
figure 2 shows the operational
web-server, illustrated by the
one applied for the Marcoast
North Sea service and the one
Figure 2: KSAT service web portal. now applied for EMSA CSN.

The user needs have developed from observatiomegnmiiting of suspicious features in satellite
images into requiring information on the identifytioe potential source. Consequently the users
have provided KSAT access to their operational @8tomatic Identfication System) providing
ship identity, position as well as speed informatidhe AIS information is now being fully
integrated with the satellite information, and iases where the potential source has been
identified, the information is forwarded to the tse

North Sea deliveries

The Marcoast oil spill detection activities undee responsibility of KSAT started from the very
beginning of the project. These deliveries represgba continuation of a multi-user model
developed by KSAT under an ESA EOMD project. UKri@any and The Netherlands were the
initial countries, and Belgium joined later. Thaiblarea in the figure 3 shows the area covered
by the Marcoast North Sea service.

The multiuser model implies that the
service cost for each nation is calculated
based on temporal and geographical
coverage of the nations EEZ, and is
therefore a proportion of the size of the
EEZ. The countries hence pay only for the
part of the satellite image that actually
covers their area. The commitments from
the users and from KSAT have been
included in a SLA signed by all parties.
The first Marcoast SLA was signed in
2005, and renewed to cover the period
until Spring 2007 when the service
deliveries were integrated into the EMSA
Figure 3: Marcoast/North Sea service area. CSN service. The critical commitment for
the deliex was to provide the
information within 60 minutes after data acquisitio



The commitment for the North Sea service under @hascluded a total of 216 scenes from
Envisat (84 scenes) and Radarsat-1 (132 scenes).tofél number of scenes requested and
confirmed were 2445, i.e. 113 % as compared toSh& commitment. The overall data
availability was 96 %, and the overall NRT delivggrformance, i.e. delivery within 60 minutes
was 90 %. The NRT delivery performance for Radatsats 99 % and 79 % for Envisat. Futher,
2/3 of all the delays were less than 30 minutesa&snsequence and in order to obtain a better
performance for Envisat KSAT invested in a procesggrade.

During this phase a total of 200 potential spillsre&vreported, distributed between 26 High, 77
Medium and 97 Low probability spills.

The commitment under phase Il included a total 28 cenes from Envisat (51 scenes) and
Radarsat-1 (72 scenes). This SLA commitment wéegldal by 1. April 2007 when the service
had been integrated into the EMSA CSN service. Guezall data availability was 88 %, and the
overall NRT delivery performance, i.e. delivery kit 60 minutes was 95 %. The NRT delivery
performance for Radarsat-1 was 97 % and 93 % fovisBy which was a significant
improvement from the previous phase.

During this phase a total of 138 potential spillsrevreported, distributed between 8 High, 47
Medium and 83 Low probability spills.

Baltic Sea deliveries

The Marcoast Baltic Sea deliveries were introduoe2i006. A slightly different model has been
applied in the Baltic where Finland and Sweden dipates their needs. All requested images are
included in one joint service and all countriestipgrating receive results from the analysis
performed on these images. Poland has also belewéacin the service for a limited trial period.
The countries coordinate flight surveillance forages covering more than one EEZ, and the
three countries agree in advance who is responéiblesurveillance in the area. Diplomatic
clearance has been agreed for flying into eachrotimea.

The Baltic Sea has been divided
into three areas, a Western, a
central and an Eastern part, as
illustrated in the figure 4. The

service provider KSAT and the

user commitments for delivery

times, reporting and feedback
have been identical of those for
the North Sea.

The service deliveries for the
Baltic Sea have now been
almost fully integrated into the
EMSA CSN.

Figure 4: Baltic Sea service areas; Al, A2, AS.

The commitment for the Baltic Sea users includedta of 80 scenes from Envisat only. By 1.
October 2007 76 % of the data been requested. Wdralbavailability was 92 % , and the overall
NRT delivery performance, i.e. delivery within 60nutes was 92 %.

During this phase a total of 44 potential spillsreveeported, distributed between 5 High, 18
Medium and 30 Low probability spills. The figuresbows a plot of the reported spills for the



Baltic Sea during April 2007. The red dots reprégha high probability, the blue the medium

and the green the low probability spills.

Figure 5: Reported spills in the Baltic Sea duriygril 2007.

In general, the largest challenge
applicable for both phases and
for the North Sea and the Baltic
Sea has have been the lack of
verifications by the users. The
involved users are fully
operational and their motivation
for being involved has been a
need for improving the
complete surveillance systems.
Their decisions on utilisation of
resources like aircraft or ship for
verification of a reported spill
are therefore normally taken
based on operational and impact
assessments. A few users, like
Germany, perform a verification
of all reported spills.

Consequently, only a small number of the totallporéed spills have been verified. By end of
phase | no user feedback has been obtained for df3t&é totally reported possible spills. 9 % of
the reported spills have been confirmed by usefieation. For 13 % of the reported spills could
nothing could be observed by the users during #ngication activities. It is therefore difficulot

obtain reliable statistics on the service perforogan
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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



Appendix A: KSAT Oil Spill Detection service charaderistics
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Appendix B: Service delivery statistics
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Contract

Periode From: 15.11.2006 To: 01.10.2007
Images Contraced % Delivered
Envisat 80 76 %
Radarsat 0 0%
Total 80 76 %
Acquisition and Delivery
This Periode
Requested Delivered NRT OK
Envisat 66 61 92% 56| 92 %
Radarsat 0 0 0% 0 0%
Total 66 61 92%| | 56| 92%
Delay Number of images
0-15min 3
16-30 min 2
31-45 min 0
46-60 min 0
61-120 min
Total 5
Qil Slick Detections
This Period
Country High Med Low |Total
Sweden 2 3 9 14
Finland 4 4
Russia 1 5 5 11
Estonia 3 4 7
Latvia 3 2 5
Lithuania 0
Poland 1 4 4
Germany 1 1 2
Denmark 1 1
Total 5 18 30 44

The tables show the statistics on the Marcoast
spill deliveries for the North Sea and the Baltic
Sea users.

The upper left table shows the details for the

North Sea users Phase | deliveries, the upper
the details for the North Sea users phase II, and
the lower one the details for the Baltic Sea users.

Notice: The North Sea deliveries under phase
ended effectively by 1. April 2007 due to
integration into the EMSA CSN.

The Baltic Sea deliveries were initiated in fall
2006 and remained until end of phase II.
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