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Bulk HeatFlux Parameterizatioﬂ

e Total heatflux is availablefrom archved products

o SSTdrifts if total flux aloneis usedto forceanOGCM

e HYCOM useanodelSSTandabulk heatflux parameterization
e FeedbaclbetweerSSTandheatflux to prevent SSTdrift

e No needfor explicit relaxationto SST

e MICOM usesconstanexchangecoeficients
e HYCOM has
o severaloptionsfor exchangecoeficients

o ablackbodylongwave correction



SubsuraceHeatingParameterization

e Netheatflux atagivendepth,z:

Q(z) = Q0) + [Qsw(0) — Qsw(2)],

e Net heatflux absorbedttheseasurface,z = 0:

Q0) = Quw + Qr + Qs,

o Qrw: netlongwave radiationat the seasurface,
o Qsw. hetshortwave radiationat the seasurface,
o Q1 latentheatflux,
o Ds: sensibleheatflux.

e NOTE:
o HYCOM'’s “surface”heatflux is not Q(0), but

o ratherthe nearsurfaceflux absorbedn layer1

o e.g.,Q(1) whenthetop modellayeris 1 m thick.

(1)

(2)



(1) Longwave Radiatiocl

e Inputfrom archvedproductse.g.,ECMWF, NCER etc)
e A correctionis needed\Why ?

o They usetheirmodelSST

o Differentfrom HYCOM SST
e HYCOM usesablackbody correction (Karaetal 2004a):

Quw(Ts) = Quw(Tsa) — (4.506 — 0.0554 T)(Ts — Tsq)-

oT,: HYCOM SST
o Ty,. AtmospheriomodelSST

e Theeffectsof cloudsareindependentdf SST



A linearapproximatiorto the blackbodyradiation

Cubic: -0.985 4.0 (T, + 273.16)
— Linear: -4.506 — 0.055%,
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e Cubicformulation(Josg etal. 2003)

e LinearapproximationKaraetal. 2004a)



(2) Shortwave RadiatioEl

e Previous parameterizationsn HYCOM
o Jerlor watertypes(Halliwell 2004)
o 2—bandschemdKaraetal. 2004b)
o Turbidity—dependergplit: redandblue spectrums.
o Basedon SeaWFS kpagr climatology(2004c).

o Attenuationcoeficient, kpar: depth—independent

e New parameterizatiom HYCOM (in progress)
o Fixedfrequeng ranges:
o visible spectrum(350-700nm), alsocalledPAR
o infraredspectrum(700-2400nm)
o Will useabsorptiorandbackscatteringoeficients

o kpar depend®ndepth and solar angle



Theshortwave radiationat a givendepth(z) is split into two parts:

Qsw(z) = Qrar(z) + Qr(2), (3)
@prar(z) = Qrar(0) exp(—z kpar), (4)
Qm(z) = Qm(0)exp(—z k), (5)
Qr(2)/Q(0) ==> 700 to 2500 nm Qo ar(2)/Q,<(0) : 350 to 700 nm
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(3) LatentHeatFqul

e Bulk formulation:Qr = p, Cr L'V, (. — gs)

e Previousexchangecoeficient(C) in HYCOM (Karaetal. 2002).
o basedhe COARE (v2.6)algorithm(Fairall etal. 1996)
oexcludedV, < 4ms™ 1, V, >20ms™!

o C', wasdependenon (7,-T1) andV,

e New ('}, parameterizatiom HYCOM (Karaetal. 2004d)
o basednthe COARE (v3.0)algorithm(Fairall etal. 2003)
o includesV, from 1t0 40 m s™!

o C', Isdependenon (7,-T}), V,, andRH aswell

e NOTE: Calculatel);, usingHYCOM SSTateachtime step



Previous exchangecoeficientsfor thelatentheatflux (RH=100%)
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New exchangecoeficientsfor thelatentheatflux (for varyingRH)

Is includingrelative humidity in C';, important?
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Whatcouldbethetypical errorin latentheatflux without RH?
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Latentheatflux (W m—2)
Vo=1ms ! |V,=2ms ! |V,=6ms!
100% 1.9 5.7 50.1
80% 2.1 6.5 52.6
60% 3.4 7.2 54.3
40% 6.6 8.0 56.2
20% 11.8 8.9 58.0
00% 15.9 10.3 58.9

QrL=p.CLLV,(q,—qs) ,whereT, —T,=2°C, q,—qs=3¢g kg1



Summar]

e GlobalHYCOM simulationwith
o the RH—-dependergxchangecoeficients

o thedepth—dependeshortwave radiation

e Shortwave radiationattenuation:
o needtwo satellite—baseahputfieldsfor HYCOM
o (1) absorptiorcoeficient
o (2) backscatteringoeficient
o form aclimatology(2001-2003usingMODIS

MODIS: ModerateResolutionmagingSpectroradiometer



