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Study Area <<| Introduction

Field Experiment
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Motivation <] Introduction

Field Experiment

Thin Ice

¢ Storfjorden polynya opens at northerly
winds

¢ Significant contribution to botton
water formation in the Arctic

Deformed Ice

¢ Seaice from the Barents Sea might be
advected into Storfjorden

¢ Heavy deformation processes in the
central fjord region at southerly winds

u Mapping of Ice Thickness Distribution



Ship- and Airborne Electromagnetics < Field Experiment

Results
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EM-Principle <] Field Experiment

Results

Induction method

¢ Based on conductivity Air Non-conductive
contrast between sea 0 ms/m v = = =
ice and sea water d [:>
h
~ 20 mS/m Snow

¢ Result: total (ice + snow) || 20-soms/m Sea Ice

¢ Footprint limits small
scale resolution
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Introduction

Data Collection <<| Field Experiment

Results

Fast Ice
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Example Profiles << Field Experiment

Results
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Field Experiment
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Sea Ice Thickness Distribution < Results

Conclusion
Fast Ice Local Ice
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Thermodynamic Growth Model < Results

Conclusion

1D ICE (Bjérk 1989)

¢ Seaice column model

* airtemperature

* short & longwave radiation |

e air humidity }.
e wind speed 4
* snow fall
¢ Forced by observational data from the <
weather station of Hopen (Monthly means) D)

¢ Typically 1° warmer air temperatures at
Hopen O




Thermodynamics vs. Dynamics << Results

Conclusion
1.2 4 T SRR ERRT Fast Ice (2003)
--- 2 : : R :
2882 : LT N W : Mean 1.58 m
10 4 Tor N N Mode  1.00m
i N Y . N 3
PE 2007 : B 5 1D Model 0.94 m
S — 1960-1990 Normals: , ; g
N— . . . ) ) :/ :t
w 08_ ........ e : )' ............................ ‘ ...............
O i L ‘
§ ' " o 1 2 3 4 5 8
: : : : : Total Thickness (m)
o 0 6 o ..... gl ........ ........ ........ ..... 1l ........
|£ : : : : : : \
— S ‘l Fast Ice (2006)
4] 0 4 . e SRPRIS
o ) \ Mean 1.25m
= . . Mode  0.60m
0.2 - |; ........ 5 1D Model 0.47 m
) Ve g
1 "
1
00 - L
I 1 J -
Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 0 Tot Thickaess ()
4 I
Local Ice (2003) Local Ice (2007) Fast Ice (2007)
Mean 0.55m Mean 0.37m Mean 0.80m
_ Mode  0.20m - Mode  0.00m > Mode  0.40m
5 1D Model 0.94 m 3 1D Model 0.35m ] 1D Model 0.35m
g g g
L ] L =
- . T . ' ' E : o 1 2 3 4 5 6
2 3 4 5 8 .
° Total Thickasss (r:) o ° Total Thickness (m) Total Thickness (m)
- J /




Ice Deformation Processes <<| Results

Conclusion

External Ice 2006

oNorth of 78.0°N
= South of 78.0°N

Frequency
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Dynamic Thickness Redistribution
Assumption: Same initial state but different deformation history

Modal Thickness 1.2 m» 2.4 m
Mean Thickness 2.1 m» 2.28 m (+9%)




Take Home Messages < Conclusion

Collected Data
Ship- & Airborne EM ice thickness data in 2003, 2006 & 2007

First time to assess variable ice thickness regime in Storfjorden

3 ice classes: Fast ice, mobile local and external sea ice

Ice Thickness Distribution in Central Storfjorden

Larger interannual variability with periods of thick ice cover
Thermodynamic ice growth : ~ 1 m (2003), > 0.5 m (2006, 2007)

Mode in ice thickness distribution by dynamic redistribution

Discussion
Snapshot measurements, limited comparability
Imprints of external conditions visible in ice thickness distributions

Accessibility of Storfjorden ideal for ice deformation studies
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