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H κυκλοφορία στον 
παγκόσµιο ωκεανό 



Ocean Response 

•  Winds and Friction 

•  Heat Transfer 

•  Evaporation 

•  Precipitation 

•  River runoff 

•  Glacier formation/melting 

• Astronomical forcing 

•  Ocean bottom changes 

ü Ocean Currents  

ü Wind waves 

ü Large scale waves 

ü Tides 

ü Internal waves 

ü Upwelling/downwelling 

ü Tsunamis 

ü Turbulence and mixing 

ü  ….. 

Forcing Mechanisms 



Global sea surface heat flux 
(QNET) 

Global sea surface evaporation-precipitation  
(E-P) 

Global River Runoff  
(R) 
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Buoyancy 

and  Buoyancy Flux due to heat 
and freshwater flux 

BUOYANCY 
FORCING 



WIND 
FORCING 

Polar 
Easterlies 

Westerlies 

Trades 



Surface drift (1) 



Surface drift (2) 

http://oceancurrents.rsmas.miami.edu 



Subpolar gyre 

Subpolar gyre 

Subtropical gyre 

Subtropical gyre 

(Antarctic Circumpolar Current) 

Equatorial Current System 

Atlantic 
Circulation 



The Gulf Stream System 

Looking behind the 
“mean” circulation 
patterns: 
 
Circulation is 
dominated by 
spatial and temporal 
variability at 
various scales  



Subpolar gyre 

Subpolar gyre 

Subtropical gyre 

Subtropical gyre 

(Antarctic Circumpolar Current) 

Equatorial Current System 

Pacific Circulation 



The Pacific 
Equatorial 

System 



Indian	  
Circula,on	  



Surface temperature range that results in the monsoon 

Kump et al. (2004) 

Sea surface temperature variations are 
much smaller than land surface temperature 
variations. (Mainly the seasonal cycle) 

Tibetan 
plateau: 
range of 
60°C 

Ocean: 
range of 3 
to 5°C 

Dec-Feb (NE monsoon) Jun-Aug (SW monsoon) 





The Aghulas 
Current 
System 

•  Aghulas Current 

•  Aghulas retroflection and 
return current 

•  Aghulas Eddies 



Antarctic Circumpolar Current 

Transports ~140 Sv 
(140 x 106 m3/s) 



The energetics and vertical structure at AACC 



The Arctic 



SYNTHESIS (The “mean” flow) 





EQUATORIAL CURRENT SYSTEM 



Global  Thermohaline Circulation 

The “conveyor belt” 




