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Motivation

CryoSat-2 along-track measurements are averaged within 1 month on a 25 x 25 km
EASE2 grid. Time series from 2011-2015 reveal strong inter-annual variations:
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Motivation

CryoSat-2 along-track measurements are averaged within 1 month on a 25 x 25 km
EASEZ2 grid. Time series from 2011-2015 reveal strong inter-annual variations:

- Hypothesis: The snow cover significantly affects the CS-2 freeboard
S s rctrieval by either snow backscatter or signal absorption in warmer
,E;?EJ\ | F)EBFT()(jES

SN \\hy we are interested in this:

Accurate sea-ice thickness and volume estimates on a global scale

@ Uncertainty estimates for model assimilation / initialization
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CryoSat-2 Ku-Band altimetry

CryoSat-2

® Satellite altimeters sense the sea-ice
freeboard, the height of the ice surface
above the water level
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CryoSat-2 Ku-Band altimetry

CryoSat-2

® Satellite altimeters sense the sea-ice
freeboard, the height of the ice surface
above the water level

® Freeboard can be converted into
Thickness by assuming hydrostatic
equilibrium
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CryoSat-2 Ku-Band altimetry

® Satellite altimeters sense the sea-ice
freeboard, the height of the ice surface
above the water level

® Freeboard can be converted into
Thickness by assuming hydrostatic
equilibrium

® Snow depth adds to the uncertainty of the
ice thickness retrieval in different ways:
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CryoSat-2 Ku-Band altimetry a AW/

/____g e Warren Snow
AT, Climatology

® Satellite altimeters sense the sea-ice
freeboard, the height of the ice surface
above the water level

® Freeboard can be converted into
Thickness by assuming hydrostatic L W'

® Snow depth adds to the uncertainty of the
ice thickness retrieval in different ways:

- it is a key parameter for the conversion
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CryoSat-2 Ku-Band altimetry

® Satellite altimeters sense the sea-ice
freeboard, the height of the ice surface
above the water level

® Freeboard can be converted into
Thickness by assuming hydrostatic
equilibrium

® Snow depth adds to the uncertainty of the
ice thickness retrieval in different ways:

- it is a key parameter for the conversion

- recent studies show that a thick snow
cover can cause a significant sea-ice
thickness bias due to snow volume
backscatter

Credit S. Arndt
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CryoSat-2 validation lines on fast-
ice in McMurdo Sound (Antarctica):

Normalized echo power

Price et al. (2015): Evaluation of CryoSat-2
derived sea ice freeboard over fast-ice in
McMurdo Sound, Antarctica.
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The impact of snow on the waveform

Different power thresholds applied on two stacked
CryoSat-2 waveforms:
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re-plotted, Price et al. (2015)
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An observational approach with buoy data @/

® Differences in gridded CryoSat-2
Arctic modal freeboard between
November 2013 and March 2013
retrievals

November - March 2013

® We apply three different retracker
thresholds: 40 %, 50 % and 80 %
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Methods

® CryoSat-2 measurements
are collected within a 50 km
radius (red circle) around a
considered buoy position
(red dot)

® A log-normal function is
fitted to the CryoSat-2
freeboard distribution to
retrieve the modal sea ice
freeboard

Subsequent
buoy positions
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CryoSat-2 and coincident buoy records
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CryoSat-2 and coincident buoy records
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