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Zellen und Windsysteme der 

atmosphärischen Zirkulation

(Quelle: Hamburger Bildungsserver)
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Die wichtisten Zirkulationszellen 

der atmosphärischen Zirkulation

(Quelle: Hamburger Bildungsserver)
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Große zeitliche Variabilität: 

Nordatlantische Zirkulation

(Quelle: Hamburger Bildungsserver)

NAO positiv NAO negativ

Mehr zur atmosphärischen Zirkulation am 2. und 23. November
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Oceans

(Source: D. Dommenget)

• Large heat storage

• Main source of atmospheric water vapor (greenhouse gas, rain)
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Differences between the atmosphere and oceans

• Incompressible liquid (density does not much 
depend on pressure) – ideal gas

• Water is 1000 times denser than air

• Water has a 4-times larger specific heat capacity 
than air

• Oceans are forced from the top, atmosphere from 
below (implications for mixing)

• Ocean currents are mostly forced by atmospheric 
winds, atmospheric winds are initiated by 
temperature contrast
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Differences between the atmosphere and oceans

• The oceans have lateral boundaries with small 
gateways between the 3 major basins (e.g. 
Indonesian through flow, Drake passage)

• The oceans do not have latent heating by water 
phase transitions (e.g. liquid to water vapour and 
vice versa). Latent heating drives the atmospheric 
circulation to some part

• Salinity in the oceans affects density

• The oceans have floating sea ice affecting air-sea 
exchange of heat, water vapour and momentum
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Temperature

Salinity

Density
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Wind driven (surface) circulation

(Source: D. Dommenget)
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Deep water formation and the 

conveyor belt circulation
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Circulation of various oceans

(Source: U. Cubasch)
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Deep convection

Main causes of upwelling:

Coastal winds

Coriolis force

Continuity

Main causes of deep convection:

Buoyancy

Cooling

Sea ice formation

(Source: D. Dommenget)
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Thank you very much for your attention!
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