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About Sea Ice in IOMASAAbout Sea Ice in IOMASA

nn Sea Ice component outlineSea Ice component outline
nn SAF HL SAF HL CenterCenter (DMI, (DMI, met.nomet.no))
nn Tight connection to WP 3 (emissivity)Tight connection to WP 3 (emissivity)



About Sea Ice in IOMASAAbout Sea Ice in IOMASA

nn State of the artState of the art
nn Operational algorithmsOperational algorithms

nn NASA, Bootstrap (Weather Filtered, NASA, Bootstrap (Weather Filtered, 
Static Static TiepointsTiepoints))

nn SAF products (Weather Corrected, SAF products (Weather Corrected, 
Monthly Monthly tiepointstiepoints))

nn Advances at 85 GHzAdvances at 85 GHz
nn ASI (Kaleschke)ASI (Kaleschke)
nn SealionSealion (Kern)(Kern)

nn Poorly known ice/snow Poorly known ice/snow 
contributions affect concentration contributions affect concentration 
retrievalretrieval

nn Ice type from SSM/I is unreliableIce type from SSM/I is unreliable
nn Little reference data over sea iceLittle reference data over sea ice

nn Difficult to assess performance Difficult to assess performance 



GoalsGoals for IOMASA for IOMASA SeaSea IceIce

nn BetterBetter accountingaccounting for for seasea iceice//snowsnow
propertiesproperties..

nn ImprovedImproved useuse ofof multiple sensors multiple sensors 
for for concentrationconcentration retrievalretrieval..

nn ImprovedImproved useuse ofof and and betterbetter
atmosphericatmospheric fieldsfields over over 
consolidatedconsolidated seasea iceice..

nn ImprovedImproved useuse ofof highhigh resolution resolution 
information/information/channelschannels..

nn ExtensiveExtensive validationvalidation//testingtesting

Overall Goal:
nnImproveImprove descriptiondescription and and 
quantificationquantification ofof leadsleads and and 
polyniaspolynias in in dailydaily hemispherichemispheric
analyses.analyses.
nBenefits are expected also
in the low concentration
ranges/ice edge area due to 
improved description of ice
properties (e.g. thin ice).



Consortium expertiseConsortium expertise

nn Sea Ice (Navigational and hemispheric)Sea Ice (Navigational and hemispheric)
nn SARSAR
nn ScatterometerScatterometer
nn Passive microwavePassive microwave



SeaSea IceIce ExpertiseExpertise

nn OperationalOperational seasea iceice chartingcharting ofof thethe North North 
AtlanticAtlantic..
nn ExtensiveExtensive experienceexperience in in useuse ofof SAR and SAR and otherother

satellitesatellite data at data at met.nomet.no
nn SinceSince 1998 ~2500 RADARSAT images 1998 ~2500 RADARSAT images 

processedprocessed operationallyoperationally at DMI.at DMI.
nn ContractContract onon 500+ SAR images per 500+ SAR images per yearyear..



SeaSea IceIce ExpertiseExpertise

nn ExtensiveExtensive experienceexperience in SAR researchin SAR research
nn FirstFirst RADARSAT images RADARSAT images analysedanalysed in 1996.in 1996.
nn Feature Feature extractionextraction toolstools..
nn AutomatedAutomated classificationclassification..



ExampleExample ScoresbyScoresby SoundSound

PMR ‘IMAGE’RADARSAT IMAGE



SeaSea IceIce ExpertiseExpertise

nn ExtensiveExtensive experienceexperience in SAR researchin SAR research
nn FirstFirst RADARSAT images RADARSAT images analysedanalysed in 1996.in 1996.
nn Feature Feature extractionextraction toolstools..
nn AutomatedAutomated classificationclassification..



FuzzyFuzzy logiclogic classificationclassification

RADARSAT

SAF analysis
25-50 km res.

SSM/I 85 GHz
12.5 km res.



ScatterometryScatterometry

nn SeawindsSeawinds
nn ThinThin iceice detectiondetection schemescheme
nn BackscatterBackscatter modellingmodelling



ThinThin iceice detectiondetection
Ratio of SSM/I PR and Seawinds PR

March 10th, 2001 March 11th, 2001 March 12th, 2001 March 13th, 2001

March 14th, 2001 March 15th, 2001 March 16th, 2001 March 17th, 2001

March 18th, 2001 March 19th, 2001 March 20th, 2001 March 21st, 2001



ScatterometryScatterometry

nn SeawindsSeawinds
nn ThinThin iceice detectiondetection schemescheme
nn BackscatterBackscatter modellingmodelling



BackscatterBackscatter sensitivitiessensitivities
Typical FY ice
sensitivities

Largest sensitivities:

•Roughness

•Snow LWC

•Snow depth

•Snow grain



Passive Passive MicrowaveMicrowave

nn Passive Passive MicrowaveMicrowave
nn TiepointsTiepoints
nn AtmosphericAtmospheric correctioncorrection
nn AlgorithmAlgorithm sensitivitysensitivity
nn SeaSea iceice emissivity emissivity modellingmodelling



TiepointsTiepoints

6.692.77.299.4Ice

5.115.05.79.3Open water

Stdev (%)Mean (%)Stdev (%)Mean (%)

Original tiepointsSAF tiepointsTiepoints

Extraction areas,
based on satellite observations

Include average atm. state



Passive Passive MicrowaveMicrowave

nn Passive Passive MicrowaveMicrowave
nn TiepointsTiepoints
nn AtmosphericAtmospheric correctioncorrection
nn AlgorithmAlgorithm sensitivitysensitivity
nn SeaSea iceice emissivity emissivity modellingmodelling



NASA weather filter

Isolines:
1, 10, 20, 50 % Conc.



Atmospherically corrected data

Isolines:
1, 10, 20, 50 % Conc.



Passive Passive MicrowaveMicrowave

nn Passive Passive MicrowaveMicrowave
nn TiepointsTiepoints
nn AtmosphericAtmospheric correctioncorrection
nn AlgorithmAlgorithm sensitivitysensitivity
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1

3

1 2

4

6

57



Multisensor Multisensor productsproducts

nn Multisensor Multisensor productproduct generationgeneration
nn BayesianBayesian multisensor approachmultisensor approach



BayesianBayesian multisensor multisensor analysisanalysis



Conclusions/plansConclusions/plans

nn Improve the surface type descriptionImprove the surface type description
nn Combine Combine ScatterometerScatterometer and Radiometer and Radiometer 

nn Incorporate surface type in Ice Conc. retrievalIncorporate surface type in Ice Conc. retrieval
nn Requires more detailed knowledge of surface radiative Requires more detailed knowledge of surface radiative 

characteristics (characteristics (tiepointstiepoints))
nn Increase resolution where possibleIncrease resolution where possible

nn E.g. by detecting cases where 85 GHz is too noisyE.g. by detecting cases where 85 GHz is too noisy
nn Compare with independent dataCompare with independent data

nn Classified SAR (Classified SAR (SupervisedSupervised Neural net/Fuzzy logic)Neural net/Fuzzy logic)
nn RadarsatRadarsat Geophysical Processor System ice dynamicsGeophysical Processor System ice dynamics

nn Assess new possibilities with AMSR and Assess new possibilities with AMSR and CoriolisCoriolis if if 
possiblepossible


