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distribution from above and below
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Sea Ice Mass Balance In the Bellingshausen Sea
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|CEBell Cruise
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Sea Ice Biological-Physical Interactions Ice Mass Balance Processes
(DRI)

Remote Sensing Validation (U. Manitoba,
SAMS,UTSA)

Pete Bucktrout




Lidar surface survey
Snow depth probe
GPR

Drilling, EM-31
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Snow Depth and Elevation
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Sensor Chain Detall

Complete
chain ready for
transport

Thermometer Heating element on reverse
Chip side under sensor chip



ICEBell JCR Bellingshausen 2010




Data SI0, NOAA, U.S. Navy, NGA, GEBCO
lat -68.755828" lon -69.781616° elev -574 m




Photoelectric metering of snow
transport and precipitation

B
| Detects particles >
100 microns

near IR beam

Low cost stable
Sensors

Sensors used at SIMBA (this photo), elsewhere, measure beam interruptions per second.
Multiple sensors allow vertical profile of blowing snow intensity.

High resolution wind data is required to evaluate the snow transport data, air temperature,
relative humidity other atmospheric parameters are very useful.



3D characterisation of freeboard and
snow depth

Lidar mapping of snow surface

GPS snow probe to provide high-
resolution 3D maps of snow depth and
freeboard

Snow radar (HP Marshall)

Repeat Lidar measurements of snow
drift events

IMBs + AWS to monitor precipitation
and accumulation






SAMS Ice Mass Balance Buoys

« Autonomous monitoring
of snow and ice thickness
evolution

« Snow and ice properties?
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How good Is satellite

snow depth?

Satellite Snow depth
Fit of Satellite Snow Depth to ASPeCt data
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Floe 6 ~ 79% negative freeboard
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Profile [m]

Sea Ice Flight
15-Nov-10
Weddell Sea

Profile [m]

68050. 68070. 68090. 68110. 68130. 68150.

17.0

11.0

5.0

0.0




Floe 6 Ice Draft (mean 2.66 m)
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lce Thickness Distribution
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Sea Ice thickness from space
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ASPECTt ice thickness
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Worby et al. JGR, 2008 Mean ~ 100 cm



IceSat 335

Ice Thickness (freeboard all snow) _
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Freeboard-Draft Relationship
_

elevation 42

Snow depth 17 8 110 123 67 67 196 84
freeboard 25 20 16 -45 -12 26 -114 -12
draft 195 367 601 358 266 335 355
Sat. Est. 126 84 378 234 165 276 246 261

Thickness






