
Forcing a realistic ocean simulation model

Reanalysis
https://reanalyses.org/ocean/overview-current-reanalyses

http://www.geo.cornell.edu/ocean/p_ocean/ppt_notes/4_HeatFlux.pdf

DRAKKAR ocean forcing 
http://www.drakkar-ocean.eu/forcing-the-ocean

Heat Budget Slides

https://reanalyses.org/ocean/overview-current-reanalyses
http://www.geo.cornell.edu/ocean/p_ocean/ppt_notes/4_HeatFlux.pdf
http://www.drakkar-ocean.eu/forcing-the-ocean
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Major Heat Budget Terms at the
Sea Surface

Surface Heat Flux Across Air-Sea Interface

1. Shortwave Radiation Heat Flux QSW

2. Longwave Radiation Heat Flux QLW

3. Latent Heat Flux QL

4. Sensible Heat Flux QS

Advective Heat Flux By Ocean Currents QadV

QNET  = QSW + QLW + QS + QL + QadV

Shortwave Radiation Heat Flux (QSW)

Annual Average = +30 to +260 Wm-2

Major Terms

Solar Inclination - Path length through atmosphere

Clouds

Day Length

Minor Terms

Cross-sectional Area Projected Normal to Incoming
Radiation

Reflectivity of the Ocean Surface
(sun angle, wavelength and sea-state)

Aerosols and Absorbing Gases (e.g., O2, CO2, H2O)

Longwave Radiation Heat Flux (QLW)

Annual Average = -60 to -30 Wm-2

Major Terms

1. Absorption by Clouds

a) Cloud Thickness

b) Cloud Height

2. Absorption by Water Vapor Content

Minor Terms

1. Ocean Temperature (Blackbody Radiation)

a) for ocean at 290K Radiation Peaks at about 10µm

b) Warmer water radiates more heat

2. Sea Ice

Latent Heat Flux (QL)

Annual Average -130 to -10 Wm-2

Major Terms

1. Wind Speed

2. Relative Humidity
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Sensible Heat Flux (QS)

Annual Average -42 to -2 Wm-2

Major Terms

1. Difference Between Air and Sea

Temperature

2. Wind Speed

High Wind and Large Temperature Differences

Cause Large Heat Fluxes (Think of it as the

“Wind-Chill Factor” for the Oceans)

Bulk Formula for Sensible and
Latent Heat Fluxes

QS = ρCPCSU10(ts - ta)

QL = ρLECLU10(qs - qa)

CP = Specific Heat Capacity of Air

CS = Sensible Heat Transfer Coefficient

CL = Latent Heat Transfer Coefficient

LE = Latent Heat of Evaporation

U10 = Wind Speed at 10m above sea surface

ts/ta = sea and air temperature

qs/qa = specific humidity at sea-surface and 10m above

QSW
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Horizontal Boundary Conditions



Horizontal Open Boundary Conditions (OBC)



Horizontal Open Boundary Conditions (OBC)

momentum



Sea level elevation

Horizontal Open Boundary Conditions (OBC)



Horizontal Open Boundary Conditions (OBC)

3D variables

Velocity of propagation at OBC

Solve Wave Equation @OBC



Horizontal Open Boundary Conditions (OBC)

Radiation u,v,T,S
Flather ubar,vbar
Chapman zetaNudging Layer to 

Climatology

Sponge Layer with 
enhanced 

viscosity/diffusion

Additional Settings


