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- Backscatter values corrected for incidence angle variation using slopes estimated from consecutive image pairs - April-May 2022

- Collocated GEM + Magnaprobe transects → ice and snow thickness

- Snow pits

- Ice cores

Relate to in-situ 
measurements & 
modelling results

Fast ice in Belgica Bank 
(western Fram Strait) from 

January-August 2022

Delineate regions of 
immobile FYI and MYI from 

Sentinel-1 C-band SAR

→ FYI forming in-place
→MYI as control

Gather overlapping laser 
and Ku-band radar 

freeboard observations 

→ IceSat-2
→ CryoSat-2 & Sentinel-3

Study evolution of 
altimetry-derived 
variables and SAR 

backscatter

FYI MYI

HH 
[dB/deg]

-0.19 -0.15

HV
[dB/deg]

-0.05 -0.12

FYI MYI

Snow density [kg/m3] 302 302

Ice density [kg/m3] 914 909

Snow salinity (bottom 10%) 
[ppt]

3-6 0

Crystal type (bottom 50%) DH, FC DH, FC

Crystal type (top 50%)
FC, RG, 

SH
DF, FC, 
RG, SH

Slope estimates per ice type and 
polarization:

• Are Ku-band radar freeboards over FYI biased high due to specific snow properties (salinity, 
metamorphic features,…) or atmospheric conditions?

• Is the re-tracker introducing bias?
• How does snow accumulation on FYI impact Ku-band altimeter and C-band SAR signatures?

- Ice growth modelling that can reproduce melt

- Compare C-band SAR and Ku-band altimetry signatures throughout the seasonal cycle, 

in relation to snow accumulation on FYI

- Conversion to SIT: snow loading from dual-altimetry observations & ice and snow density from in-situ measurements

- Modelled ice growth: Stefan's law with snow loading from dual-altimetry

FYI waveform parameters show clear trends 
(up to 4 months) as newly-formed ice matures 

and snow accumulates

Laser freeboards drop before melt onset 
→ snow compacting?

FYI radar freeboards rise when air temperatures > -10  ̊C 
→ snow metamorphosis leading to increased radar 

scattering within snowpack?

FYI altimetry-derived snow depth and ice thickness agree well 
with in-situ data and modelled ice thickness

Backscatter starts 
changing when T > -10  ̊C

FYI backscatter drops in first 1-2 months 
after ice formation

SAR TIME SERIES IN-SITU DATA

ALTIMETRY TIME SERIES

WHAT’S NEXT

Small-scale in-situ data useful for calibration and validation purposes

- Impact of specific snow properties on Ku-band altimetry retrievals

- How does the warming event of mid-March appear in remote sensing measurements? 
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