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Cryosat – Ice thickness



Sea-Ice Freshwater Fluxes
by Sentinel-1

Fram Strait

Nares Strait

Greenland



The IMO Polar Code

2007: MV Explorer sinking in the 
Antarctic after collision with ice 

Polar Code Information Requirements

2015: IMO Marine Environment 
Protection Committee approved 

the “International Code for Ships 
Operating in Polar Waters” (known 
as the Polar Code).It will take effect 
on 1 January, 2017

New systems

New products &
sensors

Gap!
Gap!



Science Gaps

• Ice sheet mass balance

• Sea-ice mass balance

• Terrestrial snow (water 
equivalent and snow 
depth)

• Snow on sea-ice

• Lake and river ice 
dynamics

• Polar wind structures

Operational monitoring Gaps

• More detailed sea-ice and 
iceberg information, 
including

• Sea-ice thickness

• Stage of development

• Structure

• Motion

• Topography

• Identification of Icebergs in 
sea-ice

• Iceberg motion forecasting

Polaris



Polaris Concept A
Dual-band Radar Altimeter

Cryosat2 (Ku-band altimeter) Altika (Ka-band altimeter)

Dual Band 
Radar 
Altimeter



Polaris Concept B
Arctic Imager in High Elliptical Orbit

	

• Inmarsat-ESA PPP ICE Polar 
Element programme to improve 
telecommunications in the Arctic 
region
• Opportunity for hosted EO payload 
• Launch could be around 2022/23

• A high elliptical orbit can provide 
quasi stationary observations of the 
Arctic region 
• A need from the operational 
weather communities to improve 
Atmospheric Motion vectors for 
Numerical Weather Prediction
• Sensor similar to SEVIRI onboard 
MSG



RADARSAT-1:  15:00:21 UTC ALOS-PALSAR:  20:41:12 UTC
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C-band L-band

Polaris Concept C
Multi-band SAR imager



Polaris Concept D
Bi-static SAR imager



Sentinel-1 
Passive C-band SAR

L-band SAR

Polaris Concept C and D
SAR constellation


