
A quasi-daily pan-Arctic lead product derived 
from MODIS thermal infrared imagery

Abstract Polynyasandleadsarekeyelementsof the wintertime Arcticsea-icecover. Theyplaya crucialrole in surfaceheat loss,potential iceformation andconsequentlyin the

seasonalsea-ice budget. We apply and evaluatedifferent lead segmentationtechniquesbasedon sea-ice surfacetemperaturesas measuredby the Moderate ResolutionImaging

Spectroradiometer(MODIS). Daily lead compositemapsindicate the presenceof cloud artifacts that arisefrom ambiguitiesin the segmentationprocessand shortcomingsin the

MODIScloud mask. A fuzzycloud artifact filter is implementedto mitigate theseeffectsand the associatedpotential misclassificationof leads. Thefilter is adjustedwith reference

datafrom thermal infraredimagesequences,andappliedto dailyMODISdatafrom Januaryto April 2008. Thedaily leadproductcanbe usedto deductthe occurrence,structureand

dynamicsof wintertime sea-iceleadsandto assessseasonaldivergencepatternsof the ArcticOcean.
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Fig1: a) Daily binary lead composite, b) Pixel persistence (PP), c) object persistence (OP) 

and d) object solidity (OS) values for 16 March 2008

CONLUSIONS andOUTLOOK

ÁThequasi-daily leadproduct canbe usedto get a pan-Arcticdailyoverviewof the
occurrenceof sea-iceleads.

ÁMonthly leadfrequenciescanprovideinter-annualleadclimatologies.

ÁThefilter performancewill be improvedby assimilatingindependentproducts.

ÁIt is plannedto alsoincludevisibleMODISchannelsinto the segmentationprocess
duringlate springandearlysummerto extendthe monitoringperiod.

ÁThe lead identification is dependent on the significanceof the local surface-
temperatureanomalywithin one MODISpixel. Themissedfraction of the entire
leadwidth distribution still needsto be determined.
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Approach

a) Identify 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.

Daily leadcompositesand fuzzycloudartifact filtering (FCAF) 

Fig2: FCAF results, weight set applied for a) minimum artifacterror, b) minimum total FCAF error, 

c) minimum lead error, 16 March 2008.

Comparisonwith independentdaily products
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Fig4: Comparison of a filtered daily lead map for 16 March 2008 in comparison to ASI sea-ice concentration 

(Spreenet al., 2008) and a microwave-based lead detection approach (Röhrset al., 2012).
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Fig3: Monthly lead frequency from daily lead maps from January to April, 2008.

ÁOptimizingthe total performanceresultsin a 5%probability of an erroneous lead
detection and a 51% probability of an identified artifact being a true lead, which
means a highconfidencefor identified leadsat at the costof anunderestimationof
leadfrequency(Fig2).

Filter performance

ÁRuleweightswithin the filter processcan
be chosen to minimize errors in artifact
recognition, recognition the combined
performance.

Á Swath-wise segmentationof leadsfrom MODISice-surfacetemperatures(MOD/MYD29) is
applied by using an swath-adaptive threshold on local surface temperature anomalies.
Binaryimagesareaggregatedinto onebinarydailycomposite(Fig1a).

Á Threemetrics are defined from daily binary lead compositesto separatetrue leadsfrom
(cloud) artifacts: two temporal properties(PixelpersistencePPand ObjectpersistenceOP)
andonespatialproperty (ObjectsolidityOS),seeFig1b-d.

Á A fuzzyrule baseis applied to separatetrue leadsfrom cloud and surfaceartifacts. Rule
weightsareusedasa tuning parameter, which is adjustedaccordingto manualclassification
from a setof imagesequences.

a)

b) c) d)


