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Atmospherid:orcingl

e Wind stress:
o abulk formula
o air/seastability on dragcoeficient
e L atentandsensibleheatfluxes:
o bulk formulae
o air/seastability on exchangecoeficients
o calculatedusingHYCOM SSTat eachtime step
o realistictendenyg towardsthe“correct” SST
o keeptheHYCOM SSTontrack
e Shortwave radiationat the seasurface

e Longwave radiationattheseasurface



WIND DRAG COEFFICIENT
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e Themethodologyincludes

o stablecase unstablecase heutralcase



WIND DRAG COEFFICIENT FOR DIFFERENT WIND SPEEDS
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Shortwave RadiationPenetratio]n

e Previous SubsurceHeatingParameterizatiom HYCOM

o few discreteattenuatiomprofiles

Type Red(%) Blue (%)

1 | 58 42
2 1A 62 38
3 IB 67 33
4 77 23
5 /8 22

e A new shortwave radiationpenetratiorschemdor HYCOM

e Differentthan“bulk type” mixedlayermodels
o spatialandtemporalwaterturbidity from SeaWFS
o 2—bandscheme:
o redspectrum:absorbedearsurface

o bluespectrum:moredeeplypenetrating



Depth (m)

SHORTWAVE RADIATION ABSORPTION

Shortwave radiation remaining below the sea surface
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ATTENUATION COEFFICIENT CLIMATOLOGY
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Longwave Radiatio:l

e A correctionis neededWhy ?
o Longwave radiationfrom ECMWF or NOGAPS
o Calculatedusingtheir modelSST

e HYCOM now uses

QLW(TS) — QLW(TC> —5.3 (Ts — Tc)

o Ts: HYCOM SST
o T¢: ClimatologicalSST

e A constantalue:—5.3 W m 2 C~! (relaxationterm)



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

¢ Wind andthermalforcing from NOGAPS

NOGAPS:Navy OperationalGlobal AtmosphericPredictionSystem




ANUUAL MEAN SUBSURFACE TEMPS. ALONG 42.6°N
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SST VALIDATION

SST RMS difference with respect to the 1/8° Pathfinder SST clim.
12 monthly HYCOM SST versus 12 monthly Pathfinder SST

SeaWiFS BASED
TURBIDITY

(RMS = 1.41°C)

ALL RADIATION
AT THE SURFACE

(RMS = 1.42°C)

CLEAR WATER
ASSUMPTION

(RMS = 2.06°C)

= = = = = N N N N N W C
o N N o o o N EN o fe’) o )




SST SKILL SCORE and LAND/SEA MASK

LAND/SEA MASK FROM ECMWF

(a) Land/sea mask
46N ECMWF

HYCOM FORCED WITH ECMWF
N ’ SST SKIL
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