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Regionale Ozeanographie 

06 – Wärme und Stoffhaushalt - Oberflächenflüsse
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Erhaltungsgleichungen
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Budgets

plus 
Randbedingungen

Ästuarine Zirkulation 

Volumenerhaltung  (Volumenstransporte):  
Vout = Vin + Flusswasserzufuhr – Verdunstung + Niederschlag

Salzerhaltung:   Salzmenge Einstrom  =  Salzmenge  Ausstrom
Sout ρout Vout = Sin ρin Vin

Knudsens (1901) Formel, gilt unter stationären Verhältnissen 
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Süßwassertransporte in offenen Ozean

Süßwassertransporte in offenen Ozean

Wijffels (2001)
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Oberflächen Salzgehalt

Tomczak & Godfrey, 2004

Oberflächentemperatur

Tomczak & Godfrey, 2004
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Oberflächenflüsse

Wärmeflüsse

Süßwasserflüsse

Impulsflüsse

Spectral distribution of blackbody emissions 

Schneider, 1992
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Radiation energy balance 

Schneider, 1992

Attenuation and Dispersion 

Dietrich et al., 1975
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Shortwave radiation 

Dietrich et al., 1975

Cloud cover 

da Silva et al., 1994
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Solar radiation at sea surface 

Grist & Josey, 2003
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Energiebilanzen - Klima

Einkommende Strahlung
Qin = S * cos φ

Ausgehende Strahlung
Qout = σ * T4

Polewärtiger Wärmefluss

90                                0                                90

S
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Strahlungsbilanz

Einkommende Strahlung
Qin = S * cos φ

Ausgehende Strahlung
Qout = σ * T4

Polewärtiger Wärmefluss
S

Longwave radiation at sea surface 

Grist & Josey, 2003
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Sensible heat flux 

Dietrich et al., 1975

Sensible heat flux 

Grist & Josey, 2003
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Evaporation  

Dietrich et al., 1975

Latent heat flux 

Grist & Josey, 2003
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Evaporation & precipitation

Net heat flux 

Grist & Josey, 2003
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Annual mean net heat flux 

Large & Yeager, 2009

Annual mean net freshwater flux 

Large & Yeager, 2009
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Annual mean net buoyancy flux 

Large & Yeager, 2009

Air-Sea flux climatologies 

HOAPS:   www.hoaps.zmaw.de
Wijffels, 2001
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Mean E-P fluxes 

Dietrich et al., 1975

River run-off 
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River run-off 

Dietrich et al., 1975

Hydrological cycle 

Dietrich et al., 1975
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Young ice 

Ice growth

Wadhams, 2002
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Ice growth

Wadhams, 2002

Ice growth

Wadhams, 2002
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Ice rafting

Wadhams, 2002

Seasonal ice 
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Seasonal ice 

Wadhams, 2002

Wind drag coefficients 

Smith, 1980

Hellermann & Rosenstein, 1983

Josey et al., JPO, 2002
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Wind stress

Wind stress and wind curl

Kalnay et al, 1996
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Wind stress and wind curl

Kalnay et al, 1996

Wind stress and wind curl

Kalnay et al, 1996
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Zonal mean wind drag 

Sverdrup transport

Josey et al., JPO, 2002


