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•  ICESAT-2  (launch: Oct, 2017) 
–  Sea Ice: freeboard and thickness 
–  Sea Surface Height: ice-covered and polar oceans 
–  Ice Sheet: elevation and elevation changes  

 

•  NISAR (NASA-ISRO partnership, 2020) 
–  Sea Ice: small-scale ice motion, ice type 
–  Ice Sheet, stream, and outlet glaciers: surface 

velocity 

Two NASA missions w/ dedicated 
Cryospheric Science components 

Ablation, accretion, accumulation 

Dynamics and Kinematics 
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NASA ICESat-2 Altimetry Mission 

6 beams 
14 m spots 
0.7 m separation 
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Combined Submarine, ICESat,  
and CS-2 records 

Kwok	  and	  Cunningham	  (2015)	  

1.7 m 
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Time-variable dynamic topography 

Kwok and Morison (2015) 
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Pritchard et al.,  2009 

Csatho, pers. Comm. 

Ice Sheet – elevations changes 
(mass loss and sea level) 

Shepherd et al. (2013) 
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Profiling Configuration 

Inclination: 92o 



10  Kwok AOOSM – Fate of Sea Ice 

91-day ICESat-2 coverage of Greenland Sea 
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•  ICESAT-2  (launch: Oct, 2017) 
–  Sea Ice: freeboard and thickness 
–  Sea Surface Height: ice-covered and polar oceans 
–  Ice Sheet: elevation and elevation changes  

 

•  NISAR (NASA-ISRO partnership, 2020) 
–  Sea Ice: small-scale ice motion, ice type 
–  Ice Sheet, stream, and outlet glaciers: surface 

velocity 

Two NASA missions: 
Cryospheric Science 

Dynamics and Kinematics 
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Ice Deformation (centered on Sheba Camp) 
(from Synthetic Aperture Radar) 



14  Kwok AOOSM – Fate of Sea Ice 

Ice is more responsive to 
wind forcing 
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Sea Ice 

Sea Ice Thickness 
SAR 

Sea Ice Motion and Deformation  Ice Thickness distribution 

Sea Ice Motion 
• Circulation changes, export and regional 
redistribution of sea ice 

• Small-scale motion for quantifying 
deformation-relation thickness changes 

• Volume storage due to ridging 
 

~102 km 

~102 m 
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NISAR: Ice sheet, ice Stream, 
outlet glacier velocities 

Joughin (NISAR document 2014) 
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Two radars 

50 m for sea ice motion 
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Coverage: 8-day repeat (preliminary) 
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Summary Remarks 
(Mission Science Goals) 

 

(Goal	  is	  to	  Contribute	  to	  Arc2c	  Observing	  Network) 
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Photo by N. Untersteiner 

Thank you! 


