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Abstract Polynyasandleadsare keyelementsof the wintertime Arcticseaice cover Theyplaya crucialrole in surfaceheatloss,potential ice formation and consequentlyin the

seasonakeaice budget We apply and evaluatedifferent lead segmentationtechniquesbasedon seaice surfacetemperaturesas measuredby the Moderate Resolutionimaging

Spectroradiomete(MODIS) Daily lead compositemapsindicate the presenceof cloud artifacts that arise from ambiguitiesin the segmentationprocessand shortcomingsin the

MODIScloud mask A fuzzycloud artifact filter is implementedto mitigate these effectsand the associatedobotential misclassificatiorof leads Thefilter is adjustedwith reference

datafrom thermalinfraredimagesequencesandappliedto daily MODISdatafrom Januaryto April 2008 Thedallyleadproductcanbe usedto deductthe occurrencestructureand

dynamicsof wintertime seaiceleadsandto assesseasonatlivergenceatternsof the ArcticOcean

Approach

a) |ldentify leads by their thermal signature in swath data.
b) Prepare daily binary lead composites, then recognize

cloud artifacts using temporal and spatial object properties

within a fuzzy filter.

Dallylead compositesand fuzzycloud artifact filtering (FCAF)

A Swathwise segmentationof leadsfrom MODISice-surfacetemperatures(MOD/MY[29) is
applied by using an swath-adaptive threshold on local surface temperature anomalies
Binaryimagesare aggregatednto one binarydailycomposite(Fidla).

A Threemetrics are defined from daily binary lead compositesto separatetrue leadsfrom
(cloud) artifacts two temporal properties (PixelpersistencePPand ObjectpersistenceOP)
andone spatialproperty (Objectsolidity OS) seeFidlb-d.

A A fuzzyrule baseis appliedto separatetrue leadsfrom cloud and surfaceartifacts Rule

weightsare usedasa tuning parameter whichis adjustedaccordingto manualclassification

from a setof imagesequences
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Figl:a) Daily binary lead composite, b) Pixeérsistence (PPg) object persistence (OP)
andd) object solidity (OS) values for 16 March 2008

Filter performance

Lead Artifact | Total FCAF

A Ruleweightswithin the filter processcan Rule weight set error error error
be chosento minimize errors In artifact Min. artifact error 0.71 0.04 0.38
recognition recognition the combined Min. lead error 0.02 0.82 0.42
perform ance Min. total FCAF error 0.05 0.51 0.28

A Optimizingthe total performanceresultsin a 5% probability of an erroneous lead
detection and a 51% probabillity of an identified artifact being a true lead, which
means a high confidencefor identified leadsat at the costof an underestimationof
leadfrequency(Fid).

a) FCAF filtered (artifact error min.) b) FCAF filtered (comb. error min.) c) FCAF filtered (lead error min.)
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Fig3: Monthly lead frequency from daily lead maps from January to April, 2008.

Comparisorwith independentdally products
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FCAPFiltered MODISeadcomposite AMSRE seaice concentration AMSRE leadareafraction,
(IUP Bremen)preeret al., 2008 IntegratedClimateData Center ICDC; Rohrs et al., 2012

Fig4. Comparison of a filtered daily lead map for 16 March 2008 in comparison to Alsesgancentration

(Spreeret al., 2008) and a microwa\rased lead detection approaBdlirset al., 2012).

CONLUSIONsd OUTLOOK

A Thequasidaily lead product canbe usedto get a pan-Arctic daily overviewof the
occurrenceof seaiceleads

A Mont
A Thefi

nly leadfrequenciescanprovideinter-annualleadclimatologies

ter performancewill be improvedby assimilatingndependentproducts

A It is plannedto alsoincludevisibleMODISchannelsnto the segmentationprocess
duringlate springand earlysummerto extendthe monitoring period.

A The lead identification is dependent on the significanceof the local surface
temperature anomalywithin one MODISpixel The missedfraction of the entire
leadwidth distribution still needsto be determined
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