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Motivation

 Therefore, we aim to … 

• Investigate data quality of dual-band 

airborne radar altimetry  

• Investigate Ku/Ka Band synergy to 

retrieve snow depth (Airborne & 

Satellite) 

• Compare along-track/gridded CryoSat-2/

AltiKa snow depth data products with 

collocated airborne measurements 

Studies indicate that the combined exploitation of satellite radar altimeter 

measurements operating at Ku- and Ka-band frequencies, such as CryoSat-2 

and SARAL AltiKa, allow for the retrieval of snow depth over Arctic sea ice.  

Due to the shorter wavelength, the main reflecting horizon at Ka-band 

frequencies is closer to the snow surface, while at Ku- band, it is closer to the ice 

surface. Therefore, the difference between both range measurements can 

potentially be used to derive snow depth. However, an evaluation of such 

retrievals is required for calibration and for assessing uncertainties.

Conclusions

‣ The comparison between ASIRAS and KAREN over different sea ice 
and snow regimes indicates sensitivity of dual-band frequency radar 
altimetry with regard to snow depth 

‣ Over (thin) snow layer on FYI, KAREN and ASIRAS freeboard are 
similar

‣ Over a (thick) snow layer on MYI, KAREN exceeds ASIRAS 
freeboard by ~19 cm

‣ Difference between KAREN and ASIRAS freeboard does not seem 
to represent the full snow depth over MYI in the Lincoln Sea (~ 28 
cm), if OIB snow depth is considered as the reference.
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Airborne Ku & Ka band radar

• Range resolution ASIRAS:  ~ 10 cm 
• Range resolution KAREN:  ~ 16 cm
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OIB vs. Satellite Snow Depth

• Snow depth over sea ice can be 

derived from dual-frequency radar 

altimetry using CryoSat-2 and 

SRAL/AltiKa (Guerreiro et al., 

2016, Armitage & Ridout, 2015)  

• CryoSat/AltiKa snow depth 

(LEGOS) product correlates well 

with NASA Operation IceBridge 

(OIB) snow depth over FYI but 

seems to underestimate snow 

depths > 30 cm

• Colocated measurements of Ku-

band radar (ASIRAS) and Ka-band 

radar (KAREN) altimeters over sea 

ice have been obtained during ESA 

CryoVex 2017 

• In addition, an airborne laser 

scanner (ALS) provides a DEM of 

the sea ice surface

• ALS Across Track SDEV: Across 

track standard deviation of the 

laser scanner freeboard indicating 

surface roughness 

Flight over Baffin Bay sea ice on March 31, 2017

• ASIRAS and KAREN waveform 

amplitudes indicate leads (see 

above)
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