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KSAT owner structure
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HORWEGIAN SPACE CENTRE
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Kongsberg 50 % 50 % Norwegian
Space Center (NCS)

Defense and Aerospace (KDA)

Kongsberg Satellite Services
Tromsg Station SvalSat (Svalbard)

Grimstad Station TrollSat (Antarctica)

Business Segments

Ground Station Services) «—> Earth Observation
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What does KSAT do?

e Provide communications link for v?;/
satellite owners

* Uplink and downlink
« Satellite commands
go up
« Data comes down

« Exploit data received in real-time

« Deliver the images anywhere in
the world in real-time
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KSAT in the polar regions

Svalsat 78° North
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Arctic Shipping and related Challenges %
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e Safety, security and environment
e lce and icing
= Metocean
= Navigation in ice/ice infested waters
< Knowledge about ships, their identity and position
« lllegal pollution

e Information access
- Arctic area — large oceans - very few observation sites
= Darkness and weather limit operations and information access
e Communication and information distribution



Satellite based monitoring - SAR

KONGSBERG

» Large area
surveillance

» Independent of
weather and light
conditions

» Frequent
overpassess in the *
high North (and
South)

» Marine application:
e Oil on sea

e Vessels

e Ice location

e lce condition

e Wind

« Waves

Radarsat-2

/6/ 22-Oct-09



/77

Oil Service chain — main elements i
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Sea state

AIS for
source
identification

Advanced processing
equipment

Oil rigs,
installations,

i = wrecks.....
Know how , trained and = e

experienced operators b

Auxiliary data
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Key users i
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Coastal state authorities
responsible for maritime
surveillance

Oil companies and oil
industry associations
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Combining satellite images with AIS,

(Automatic Identificaton System) -a powerful combination KONGSBERG
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Combined with AIS, tracked back, one of the ship
lanes closely corresponds with the potensial spill. The
vessel can easily be identified, and authorities can
decide on further action.

Oil spill outside the Norwegian coast, ships
in the area. Warning with excact position,
size and confidence level is given.
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Satellite detected vessels and AlS integration
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Radarsat-1 11 Aug 2006

Correlated VDS/AIS
|

=B
i |




Satellite Technology for polar regions (ONGSBERG

e Imaging
= Synthetic Aperture Radar
e Optical
e GNSS (Global Navigation Satellite Systems)

e Tracking animals, people and assets
GPS (United States)
Galileo (European)

Other
e Communications
e Iridium
e Inmarsat
e Other

e Future

= Molinya orbits

Pseudo-geostationary satellite series
Meteorological observations (eg. Better information about power lows)
Telecommunications (broad band)

- Satellite-based AIS (Automatic Identification of Ships)



Metocean: Satellite radar imaging of wind front
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Detection and distribution of icebergs
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Optimal Route
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Planned direct route
through the ice

6 hours

Actual route
around the ice

The view from above
- halved the journey time



Envisat AP pseudo-colour image and
IceCam ground truth data KONGSBERG
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© raw data ESA 2004 Processed by Richard Hall/Norwegian Polar Institute 2005
IceCam data collected by Richard Hall/Norwegian Polar Institute 2004




The open Northern Sea Route %
6th September 2008 KONGSBERG

Open water # ice-free



M/V Explorer
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Antarctic Peninsula 22nd November 2007
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Image Anywhere - Access in the field

e High resolution
Images can be
viewed anywhere In
the world.

e Technology can
operate regardless of
communication
capacity

e e.g. Iridium phone

e Allows tactical

decisions to be made

with best available
Information
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Opening Image %
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First zoom
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Second zoom
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The Detail
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National ice charts — 24th July 2009
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Ideal Information Distribution

Ice Centre
KSAT

Analyses satellite image
Produces ice chart and

Satellite image forecast

Ship receives:

Satellite image
AND
Ice analysis & forecast

KONGSBERG
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Real time access to high resolution satellite data KONGSBERG

Benefits

e Safety
e Saves time

Easiest, simplest route can be identified (e.g. in case of emergency response)
Navigate around obstacles (e.g. dense ice)

e Saves money

Less fuel consumed

Less hull maintenance

Less time in dry-dock and therefore potential increase in number of operating
days per year.

Validations during winter 2005 in the Baltic indicated a time saving
potential of 20% when sailing in ice with the aid of satellite data.



Integration of environmental information R
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Tegnforklaring

&  Hekkskoloni
Verdifulle omréder

Gytefelt lodde

Gytefelt kongekrabbe

Steinkobbe

Korallres

wind

Miljgdata fra NP1/ Forvaltningsplanen







Summary: satellite technology and governance

Self-governance is of equal importance
* You are responsible for your actions
* Help could be too far away.

Information obtained from satellites can be used to allow humans to
exploit the Arctic responsibly

* Real-time images
« Real-time tracking

It can be used to monitor activities that are detrimental to the Arctic
* Pollution
* lllegal fishing

Integrated with other information satellite technology could be an
important tool for safety (human and environment)
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The challenge: satellite technology and governance ﬁ

KONGSBERG

GOVERNANCE INDUSTRY COMMUNICATE
@ ﬁ Each sector needs to know
Cﬂ> What is required
RESEARCH
AND SATELLITE

DEVELOPMENT OPERATIONS What is possible



Thank you for your attention

Gunnar Pedersen (gunnar@ksat.no)
www.ksat.no

KONGSBERG

www.kongsberg.com WORLD CLASS — through people, technology and dedication
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