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•  Main atmosphere-ocean interaction phenomena:  
–  El Nino-Southern Oscillation (ENSO) 
–  North Atlantic Oscillation (NAO) 





Air–Sea Interactions: El Niño Conditions 



El Niño–Southern Oscillation (ENSO)	



El Niño events occur about every 2-7 years 

El Niño: 

La Niña: 

 Warming of sea 
surface temperature in 
the central and eastern 
tropical Pacific Ocean 

Southern Oscillation: 
 A seasaw pattern of 
reversing surface air 
pressure at opposite 
ends of the tropical 
Pacific Ocean 
 Sea surface temperature in the central and eastern 
tropical Pacific Ocean colder than normal 

El Niño and Southern Oscillation are LINKED, thus ENSO. 









ENSO can impact the 
weather beyond 
the tropical 
Pacific ocean 
through 
teleconnections! 



The North Atlantic Oscillation 

Changes in mean wind speed and direction 
Changes in number, intensity, paths of storms 
Changes in moisture transport 

A Dominant Orchestrator of NH Weather and Climate 
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A fluctuation in atmospheric pressure between Iceland low and Azores high 



The North Atlantic Oscillation 

       Winter Index 1864-2000 
Li

sb
on

 m
in

us
 R

ey
kj

av
ik

 

Strong Westerly 
Flow onto Europe 



NAO Influence on Winter Surface Temperature 

A substantial portion of the Northern Hemisphere warming in 
recent decades is associated with the upward trend in the NAO 

The Earth’s climate record includes both natural variability as   
as well as human-induced effects 



NAO Influence on Winter Precipitation 

This pattern, together with the upward trend in the NAO, is consistent 
with observed changes in precipitation over the Atlantic basin 

  Advance of Scandinavian glaciers 
  Retreat of Alpine glaciers 
  Severe drought over parts of the Iberian peninsula 

Together with surface warming, there are significant impacts, e.g.  

  Agriculture (longer growing season) 
  Energy supply/demand and water management 
  Marine and terrestrial ecosystems 



Summary: 

•  What causes ENSO and how does ENSO affect global climate? 

•  What climate process dominates the N.H. winter climate 
variability on decadal scale? And how does it affects weather 
pattern? 


