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• Release of methane from thawing permafrost regions threatens to put vast amounts of this potent
greenhouse gas into the atmosphere.

• One method of estimating the methane flux is by the observation of methane ice bubbles trapped
within lake ice utilising SAR satellite imagery for pan-arctic monitoring

• Using laboratory simulations of ice bubbles, provided the opportunity to quantitatively analyse their
radar signature in a carefully controlled, repeatable environment.

MOTIVATION





MEASUREMENTS



Effect of imaging geometry on C-Band results

RESULTS

Freq. VV 
(dB)

VH 
(dB)

C 13.2 19.0

X 17.5 23.2

Ku 16.2 23.0

Target-to-clutter ratioKu-band backscatter for increasing 3-
15% volume occupied by bubbles

VV VH



Area ∝ r2

Volume ∝ r3EXPLANATION



Resolution Cv / Tv T / C
(dB)

Extant Satellite Pol.

1m x 1m 4 17.1 TerraSAR-X: Spotlight (Hi-res.) Single

2m x 2m 16 11.1 TerraSAR-X: Spotlight Single

3m x 3m 36 7.5
3.4

TerraSAR-X: Ultra Fine
Radarsat-2: Ultra Fine

Single

8m x 8m 64 -1.0 TerraSAR-X: Fine
Radarsat-2: Fine

Dual

Target-to-Clutter ratios for different satellites

Bubble area (0.5m x 0.5m) 
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