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Sea ice complexities
can be hard to resolve

at the satellite scale
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Importance of leads

e Heat & moisture

exchange f

e Shipping

* Marine productivity

&%

Floe




Cryo2ice Symposium 2024

Importance of floes

* |cepack stability

* Habitats ﬁ

e Radiation reflectance
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Lead & floe discrimination essential for CryoSat-2
seaice processing

Waveform Waveform Discrimination of specular Definition of
filtering cropping and diffuse waveforms seaice type

v
Waveform Filtering of Removal of mean il Removal of Elevation
retracking artefacts sea surface retracker bias calculation

Seaice Seaice Seaice

freeboard thickness volume
calculation calculation calculation chain: see Tilling et al. (2018)

Advances in Space Research

CPOM sea ice processing
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Arctic Ocean

The Canadian Arctic
Archipelago & Northwest Greenland

Passage are challenging

Baﬁ‘/n 8ay

but important regions for

satellite observations -




Cryo2ice Symposium 2024

Canadian Arctic Archipelago frequently excluded from

satellite observations

Sea ice thickness

Landy et al. (2022) Nature

—

Thickness (m)

Sea ice freeboard

Kwok et al. (2020) JGR: Oceans

Sea ice motion
EASE-Grid Sea Ice Motion, v4.1 W

Tschudi et al. (2020) The Cryosphere
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Canadian Arctic Archipelago frequently excluded from

satellite observations

Sea ice thickness Sea ice freeboard
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How effectively can CryoSat-2 detect leads

and floes in the Northwest Passage?
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CryoSat-2 waveforms discriminated into leads & floes based on
return power

Specular waveform (Lead)  Diffuse waveform (Floe/Ocean)

* Pulse Peakiness

e Stack Standard
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Landsat 8 imagery
segmented using

brightness 0/04

temperatures
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Landsat 8 imagery
segmented using

brightness

temperatures
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Landsat 8 imagery
segmented using

brightness

temperatures
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True Color Image
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Agreementis poorest

in October

Density (%)

Swiggs etal. (In Review)
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Along-track classification

Zero floes identified
® Lead
Floe

in this track segment ® Ambiguous

20/10/2013
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Along-track pulse

peakiness

* ldentification of large floes

* Pooridentification where
there are mixed surface

types within the footprint
® Lead

Floe
@® Ambiguous
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Sea lce Concentration

Threshold

e Caninhibit correct

identification of floes

® Ocean
Floe
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Along-track classification .

High ambiguity in this track
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Along-track pulse
peakiness
* Ambiguity of large

sections of floes
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Possible causes of low agreement

CryoSat-2 off-nadir ranging

radar footprint
Sea ice and snow surface
characteristics

Incorrect Landsat 8
masking

Coarser spatial resolution of
CryoSat-2
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Improvement not found when using different CryoSat-2

waveform classification parameters

Bias adjustment therefore

generated

RMSD reduced to <5.5%
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- | ud to oSt tu rns in the g -
Northwest Passage

* CryoSat-2 found to underestimate floe density and overestimate

| lead density

 Correction generated to improve classification of lead and floe

density in Northwest Passage

* Further validations should be conducted in other basins
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