Air-Sea Heat Fluxes

Qnet — st — Qlw — Qlat — Qsen

see Cronin et al 2019
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Incoming shortwave radiation
always adds heat (av. rate ~ 175 Wm™)

Simple parameterization:
Qr = Qr, (1 —ay)(1—0.7Tn,)

Qo incoming radiation under cloudless conditions, a function
of sun’s position

n. fraction of sky covered by cloud

aos  surface albedo. Depends on angle of incidence and spectral
distribution of solar radiation, and ocean surface texture.



NOAA-20 VIIRS Global Albedo (Daily Composite): Aug 01, 2021
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Cloud Fraction
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Longwave radiation
removes heat (av. Rate ~ 65 Wm~2)

Simple parameterization:

Qp = 0.9850T(0.39 — 0.05\/e4 ) (1 — 0.6n7)

e, vapor pressure of water in atmosphere at standard height.



Short-Wave Radiation Dec

Long-Wave Radiation
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Data: NCEP/NCAR Reanalysis Project, 1959-1997 Climatolcgies
Animation: Department of Geography. University of Oregon, March 2000




Sensible Heat Flux Jan
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Climate Data: NCEP/NCAR Reanalysis at CDC [http://www.cdc.noaa.gov/cdc/reanalysis/]
Images: http://climvis.org (1971-2000 base period)

Qs — PanCh\Ulo\(Ts — Ta)

C, specific heat of air, C, heat transfer coefficient



Latent Heat Flux Jan
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Climate Data: NCEP/NCAR Reanalysis at CDC [http://www.cdc.noaa.gov/cdc/reanalysis/]
Images: http://climvis.org

(1971-2000 base period)

QL — L’UE b = pa,CE|U10|(QS - Qa,)

L, latent heat of evaporation, g, saturation humidity at SST, g, specific humidity at 10m
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Heat input per 1° latitude band (PW)
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Annual mean northward energy tran
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Heat budget
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Salt
(fresh water flux)



Precipitation: TRMM
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Data: NCEP/NCAR Reanalysis Project, 19581997 Climatologies
Animation: Department of Geography. University of Oregon, March 2000



Salt budget

z=—h

} — (adv) + (lat diff)



Surface salinity distributions are closely tied to
E-P patterns
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Sea Surface Salinity

Evaporation minus Precipitation (E-P)

http://www.salinityremotesensing.ifremer.fr






