Sea Ice Thickness Variability in the Fram Strait
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Measurement Techniques

* Totalice thickness (ice plus snow)is measured with
helicopter borne electromagnetics. (EM-Bird, EMB; ’?"‘
Haasetal. 2009); the sensorresponds to the distance

¥\§ tothe seawater (high electrical conductivity); a laser
altimeter determinesthe height; see photo (left), Laser aitimeter
setup sketch (right) and data example (below)
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e |cethicknessonlocal scaleis measured withdrillings
and/orgroundelectromagnetics (Haasetal. 1997) -
also used for calibrationof helicopter surveys
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Background and Motivation

Observation Region: Fram Strait

e Arcticseaice thicknessis a crucial parameter when quantifyingand assessing the e The Fram Strait(see map, western part marked by

status of the ice coverin connection with climate research

e |cethickness changes affectthe mechanical propertiesin dynamicice processes,
energy fluxes between atmosphere and ocean, the ocean freshwater budgetand

the ecosystem °

e Knowledge ontheregionaldistributionofice thicknessis importantforimproving
coupled climate models and for calibration and validation of satellite remote
sensing products (e.g. the new ESA CryoSat-2 satellite)

* Whileice extentis studied daily from satellites with partly high resolution, the
knowledge aboutseaice thickness distributions in the Arcticis in general still quite
limited

red box) is the only deepwater connection between
the Arctic Basin and other oceans, and the main
exportroute forseaice leaving the Arctic
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Regional Sea Ice Thickness in Fram Strait

e Duringfourexpeditions, the totalice thicknessin Fram
Straitwas investigated with EMB flights in spring
(May/June 2005, 2008; Pedersen etal. 2009) and late
summer (August/September 2010, 2011); Amountand
regionaldistribution of flight tracks for the four
expeditions varied correspondingto ice and weather
conditions (see map below)

Spatial Variability: West-East Transects

e Totalice thickness gradients from westto eastin the Fram Strait(modeand meanin
0.1° bins) appear different between seasons and years; late summer ice has little or no
snow cover (snow thicknesses are measured in situ onice stations (Forstrometal.
2011), butthey are not explicitly included here)

e (Calculating both mean and modalthicknessesreveals different thickness characteristics
such asin the centre section of 2008 (gradientin mean, notin mode); westernmost data
were measuredover landfastseaice off Greenland (2008, 2010, 2011)

Temporal Variability: Seasonal and Interannual

* Asonewouldexpect, meanand modaltotalice thicknessesarelargerinspring (2005 & 2008)
than latesummer (2010 & 2011)

* Springdistributions (2005 & 2008) have more than one mode, indicating both first-and
multiyearice (see markings)

* Modalthicknessesarelessin 2008 vs. 2005, and lessin 2011 vs. 2010; differences in
characteristics will be closer inspected along with upward looking sonar datafrom moorings
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where the seaice comes from, and is therefore of high interestin the contextof climate research

e Fram Straitseaice exhibits strongseasonal and regional thicknessvariations, partly relatedto
different origin of ice and differentdynamicand thermodynamicregional conditions

* We are still workingon the interpretation of the variability, and with linking up airborne, in situ
and mooring-based Upward Looking Sonarice thickness data

&The results can also help interpreting future datasetson ice thickness from satellite observati?

and measurements. We are gratefulto the crews of RV Lance, KV
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