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Mission Concept Limitations of past altimeter missions 



• Determination of regional and basin-scale trends in perennial Arctic 
sea ice thickness and mass 

• Determination of regional and total contributions to global sea-level of 
the Antarctic and Greenland ice sheets 

 
 
 
 

Primary Mission Goals  
 

Secondary Mission Goals  
 • Observation of seasonal cycle and variability of Arctic and Antarctic 
sea ice mass and thickness 

• Observation of variation in thickness of the world’s ice caps and 
glaciers 

 
 
 
 

Mission Concept Scientific objectives 



• 92 degree orbit inclination to survey Arctic Sea 
Ice and Antarctic and Greenland ice sheets 

• 369 day repeat with 30 day sub cycle provides 
dense across track sampling and captures 
temporal change 

 
 
 
 

Global Sampling 
 

Fine resolution 
 • SAR mode improves along track resolution, 
designed to pick out leads 

• SARIn mode improves across track resolution, 
designed for rugged terrain 

 
 
 
 

Mission Concept Measurement concept 



Sea ice achievements 
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Sea ice achievements:  Retrieval concept 
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Sea Ice Discriminating floes 



Sea Ice Improvement over past missions 
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Sea Ice CryoSat-2 sea ice volume trend 



Sea Ice Near Real Time product 



Land ice achievements Land ice achievements 



Greenland contains 
enough ice to raise 
sea levels by 7m 

Antarctica contains 
enough ice to raise 
sea levels by 57m 

Land ice achievements:  Past missions & science gap 



0.27 mm/yr in 1990’s 0.95 mm/yr 
between 
2005 and 

2010 

3.7 mm since 1992 

7.4 mm since 1992 

11.1 mm since 1992 

ERS-1 
ERS-2 

Envisat 
CryoSat 

Land ice achievements:  Past missions & science gap 

Shepherd et al., 2012 



Ice and climate Sea level projections 

Extrapolated ice-sheet observations 
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Land Ice Partial surveys 
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Land Ice Improvement over past missions 



Land Ice Antarctic imbalance 
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Land Ice Subglacial lakes 



Land Ice Ice caps 



Mission concept & objectives 

P1 Trends in Arctic sea ice thickness 
 

S1 Arctic & Antarctic sea ice cycle 
 

P2 Ice sheet contribution to sea level 
 

S2 Ice caps and glaciers 
 
 

Summary Achieving mission objectives 



Wider scientific achievements 



Novel applications of CS2: oceanography 

Wider achievements Polar oceanography 



Wider scientific achievements:  Ocean dynamics 

CNES 

Wider achievements Basin oceanography 



R. Scharoo, Eumetsat 

Wider achievements Global sea level rise 



W. Smith, NOAA 

Wider achievements Ocean meteorology 



Wider achievements Inland water 



D. Sandwell, Scripps 

Wider achievements Ocean bathymetry 



Gourmelen, 2013 

Wider achievements Swath interferometry 



• Primary and secondary mission objectives met 

 

 

 

Summary 

Requirements 
Sea Ice 
105 Km2 

Ice Sheets 
13.8  106 Km2 

Science requirement 3.5 cm/yr 0.76 cm/yr 

Observed 3.0 cm/yr 0.2 cm/yr 

• Fivefold improvement in sampling of ice sheet margins 

• Tenfold improvement in capacity to detect leads 

• First assessment of entire Antarctic and Greenland ice sheet 

• First assessment of entire Arctic sea ice 

• Demonstrates conventional altimetry prone to omission bias 

• Mass loss from AIS and GrIS has increased over time 

• Recovery in Arctic sea ice volume in 2014 
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