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Bulk HeatFlux Parameterization

� Total heatflux is availablefrom archivedproducts

� SSTdrifts if total flux aloneis usedto forceanOGCM

� HYCOM usesmodelSSTandabulk heatflux parameterization

� FeedbackbetweenSSTandheatflux to preventSSTdrift

� No needfor explicit relaxationto SST

� MICOM usesconstantexchangecoefficients

� HYCOM has

� severaloptionsfor exchangecoefficients

� ablackbodylongwave correction



SubsurfaceHeatingParameterization

� Net heatflux ata givendepth,� :

� � ���	� � ��
 �
� � � ��� ��
 ��� � ����� ������� (1)

� Net heatflux absorbedat theseasurface,� � 

:

� ��
 �	� � � � � � � � � � � (2)

� � � �
: netlongwave radiationat theseasurface,

� � ���
: netshortwave radiationat theseasurface,

� � �
: latentheatflux,

� � �
: sensibleheatflux.

� NOTE:

� HYCOM’s “surface”heatflux is not
� ��
 � , but

� ratherthenearsurfaceflux absorbedin layer1

� e.g.,
� ��� � whenthetopmodellayeris 1 m thick.



(1) Longwave Radiation

� Input from archivedproducts(e.g.,ECMWF, NCEP, etc)

� A correctionis needed.Why ?

� They usetheirmodelSST

� Differentfrom HYCOM SST

� HYCOM usesablackbody correction (Karaet al 2004a):

� � � � �"! �#� � � � �$�%!�& �'� �)(+*-,.
0/ � 
�*-
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: HYCOM SST

� �"!�&
: AtmosphericmodelSST

� Theeffectsof cloudsareindependentof SST



A linearapproximationto theblackbodyradiation
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 Linear: −4.506 − 0.0554 Ts 

� Cubicformulation(Josey et al. 2003)

� Linearapproximation(Karaet al. 2004a)



(2) Shortwave Radiation

� Previousparameterizationsin HYCOM

� Jerlov watertypes(Halliwell 2004)

� 2–bandscheme(Karaetal. 2004b)

� Turbidity–dependentsplit: redandbluespectrums.

� BasedonSeaWiFS 3547698 climatology(2004c).

� Attenuationcoefficient, 3 47698 : depth–independent

� New parameterizationin HYCOM (in progress)

� Fixedfrequency ranges:

� visiblespectrum(350–700nm),alsocalledPAR

� infraredspectrum(700–2400nm)

� Will useabsorptionandbackscatteringcoefficients

� 3 476:8 dependsondepth and solar angle



Theshortwave radiationatagivendepth( � ) is split into two parts:

� ��� � ��� � � 47698 � ���
� � ; 8 � �<�=� (3)

� 476:8 � ��� � � 47698 �>
 �@?BA<C � �EDGF 47698 �H� (4)

� ; 8 � ��� � � ; 8 ��
 ��?BA<C � � � 3 ; 8 �=� (5)
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(3) LatentHeatFlux

� Bulk formulation:
� � � M &ONG�QP RS& ��T & � T ! �

� Previousexchangecoefficient(
N �

) in HYCOM (Karaetal.2002):

� basedtheCOARE (v2.6)algorithm(Fairall et al. 1996)

� excluded
R &VU ( W X=Y[Z

,
R &E\ ] 
 W X=Y[Z

� N �
wasdependenton (

� &
–
� !

) and
R &

� New
N^�

parameterizationin HYCOM (Karaetal. 2004d)

� basedontheCOARE (v3.0)algorithm(Fairall etal.2003)

� includes
R_&

from 1 to
(`
 W X Y[Z

� N �
is dependenton (

�
&
–
�%!

),
R &

, andRH aswell

� NOTE: Calculate
� �

usingHYCOM SSTateachtimestep



Previousexchangecoefficientsfor thelatentheatflux (RH=
�a
.
cb

)
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New exchangecoefficientsfor thelatentheatflux (for varyingRH)

Is includingrelative humidity in
N^�

important?
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Whatcouldbethetypical errorin latentheatflux without RH?
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60v 3.4 7.2 54.3

40v 6.6 8.0 56.2

20v 11.8 8.9 58.0

00v 15.9 10.3 58.9wyxQz {}|5~�xO�G�.|9���k|[� �k���
, where� |�� � �_z �����

,
�k|�� �k��z ���#�7�}���



Summary

� GlobalHYCOM simulationwith

� theRH–dependentexchangecoefficients

� thedepth–dependentshortwave radiation

� Shortwave radiationattenuation:

� needtwo satellite–basedinput fieldsfor HYCOM

� (1) absorptioncoefficient

� (2) backscatteringcoefficient

� form a climatology(2001–2003)usingMODIS

MODIS: ModerateResolutionImagingSpectroradiometer


