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AtmosphericForcing

� Wind stress:

� abulk formula

� air/seastabilityon dragcoefficient

� Latentandsensibleheatfluxes:

� bulk formulae

� air/seastabilityon exchangecoefficients

� calculatedusingHYCOM SSTateachtimestep

� realistictendency towardsthe“correct” SST

� keeptheHYCOM SSTon track

� Shortwave radiationat theseasurface

� Longwave radiationat theseasurface



WIND DRAG COEFFICIENT
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� Themethodologyincludes

� stablecase,unstablecase,neutralcase



WIND DRAG COEFFICIENT FOR DIFFERENT WIND SPEEDS
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Shortwave RadiationPenetration

� PreviousSubsurfaceHeatingParameterizationin HYCOM

� few discreteattenuationprofiles

Type Red( � ) Blue ( � )

1 I 58 42

2 IA 62 38

3 IB 67 33

4 II 77 23

5 III 78 22

� A new shortwave radiationpenetrationschemefor HYCOM

� Differentthan“bulk type” mixedlayermodels

� spatialandtemporalwaterturbidity from SeaWiFS

� 2–bandscheme:

� redspectrum:absorbednearsurface

� bluespectrum:moredeeplypenetrating



SHORTWAVE RADIATION ABSORPTION
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ATTENUATION COEFFICIENT CLIMATOLOGY
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Longwave Radiation

� A correctionis needed.Why ?

� Longwave radiationfrom ECMWFor NOGAPS

� CalculatedusingtheirmodelSST

� HYCOM now uses

� �	� 
�� ���� � �	� 
�� ����� ����� 
�� �� � �����

� �  : HYCOM SST

� � � : ClimatologicalSST

� A constantvalue:–
����� � � � �"! �$#

(relaxationterm)



GEOGRAPHY OF THE BLACK SEA
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SNAPSHOTS OF SSH and SURFACE CURRENTS
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� ClimatologicallyforcedHYCOM simulation:

� Wind andthermalforcing from NOGAPS

NOGAPS:Navy OperationalGlobalAtmosphericPredictionSystem



ANUUAL MEAN SUBSURFACE TEMPS. ALONG 4656798;:=<
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SST VALIDATION
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SST SKILL SCORE and LAND/SEA MASK
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