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Utilizing several SAR missions provides higher
temporal resolution for sea ice studies

Objective of study:
• Establish knowledge about the differences between various available SAR 

sensors and polarization modes.
• Homogenize the data sets for a uniform and consistent analysis across

sensors.

Missions considered:
Radar Imaging Satellite-1 (RI-1), HP SAR, Indian (2012-2017)
Radarsat-2 (RS-2), QP SAR, Canadian (2007-)

Ø Simulated vs. real HP SAR data for sea ice type separation.
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Summary – Sea ice type discrimination in HP SAR

• Real HP vs. simulated HP; comparable performance.

• A more elliptical wave on transmit will not affect the separability of the
investigated sea ice types given that the correct features are selected.

• HP features sensitive to surface scattering and depolarization due to 
volume scattering have great potential for discrimination.

• These feature groups also contain features with highest discrimination
power and invariance to the non-circularity property on transmit.
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Norwegian young sea ICE 2015 (N-ICE2015) expedition 
with R/V Lance January – June 2015.

• Satellite data
– ALOS-2 (L-band)
– Radarsat-2 (C-band)
– TerraSAR-X (X-band)

• In-situ data from airborne platforms 
– Electromagnetic soundings
– Photographs
– Lidar surface measurements

• Meteorological observations
– On board the vessel
– On the sea ice 

Radarsat-2

Photo: Camilla Brekke

Photo: S. Gerland

Photo: Michal Krzysztofowics

Photomosaic: British Antarctic Survey
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NORSE2015: NOrwegian Radar oil Spill 
Experiment 2015

Oil releases: 3 emulsion and 1 plant oil (biogenic slick simulator). Left untouched!
Data collection: UAVSAR, Radarsat-2, TerraSAR-X, ALOS-2, RISAT-1, photo, drifters, 
and weather data.

Main objectives:
• To study evolution of oil slicks
• To study transport of oil slicks
• To study oil slick detection capabilities
• To study oil slicks characterization capabilities

23

Stril Mariner: vessel conducting the releases  
and met/ocean observations.

Stavanger, Norway

Radarsat-2, MDA



Positioning of oil releases planned according to 
satellite imaging geometry

24

All slicks left untouched 
on sea surface

UAVSAR Flight Track, 
Flight 1
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Parameter Value

Frequency
L-Band  1217.5 to 1297.5 MHz 

(23.8 cm wavelength)

Resolution 1.7 m Slant Range, 1.0 m Azimuth

Operational Altitude 12.5 km
Swatch Width 22 km

Polarization Quad-Polarization (HH, HV, VH, 
VV)

Repeat Track 
Accuracy � 5 meters

Transmit Power > 3.1 kW
Radiometric 
Calibration 1.2 dB absolute, 0.5 dB relative

Noise Floor -47 dB average

1.2 dB absolute, 0.5 dB relative

-47 dB average
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Drifters were released at P and E80 to provide position 
and sea surface temperature at 10 min intervals

29

Drifters:
• 2 iSphere (subject to direct wind drift)
• 2 Self Locating Datum Marker Buoy (submerged)

Photo: Øyvind Breivik
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From UAVSAR: Relative position, extent, and spread in 
the 8 h following release
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Parameters in Met Norway’s OpenOil drift model tuned 
to fit UAVSAR measurements

à Oil represented by particles (seeded within contours from UAVSAR) 
à Simulated transport of P and E80 (slicks with associated iSphere and 

SLDMB drifters).

Horizontal movement:
• Ambient current (two runs: SLDMB drifters or model)
• Wave-induced Stokes drift
• Windage (∼2% of surface wind)

Vertical movement:
• Entrainment of oil surface elements by breaking waves
• Eddy diffusivity of submerged droplets (random walk scheme)
• Rise of submerged particles due to buoyancy

Two free parameters:
• Entrainment rate 
• Droplet radius

33



Trajectories show particles spending most time close 
to (far below) surface drift faster eastward (westward) 

34

Bulk of plant oil below surface shielded from strong eastward Stokes drift and surface wind.
Trajectory mainly steered by currents and in agreement with UAVSAR observations.



Difference in depth profiles found, indicating a 
potential for slick discrimination based on transport
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Key message to take home
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Plant oil: 
à Rapidly entrains
à Most oil stays below surface
à Reservoir of resurfacing oil

à Less wind-driven transport

Mineral oil emulsion (80%)
à Slowly entrains
à Most oil stays at surface
à Stronger wind-driven transport

Careful planning and interdisciplinary research team key factors for success!


