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1. The mean tropical Pacific 
 
 
 

 
 
 
 



 
 
 

 
 

 
 
 



 
 



Mean Conditions at Surface in Tropical Pacific: Summary

         W. Pacific          E. Pacific 

SST Warm                  Cold 

SLP Low                    High 

PRECIP High                   Low 
  



 
 

Walker Circulation 



 
 

Pacific Ocean Temperature on Equator 
 

 
 
  



 
 
 

Summary Diagram 
 
 
 

 
 
 



2. What is ENSO? 
 

In the Ocean: 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



[Anomaly: Actual minus Climatology] 

 

 
Warm Phase of ENSO 

 
Cold Phase of ENSO 



In the Atmosphere: 

Southern Oscillation Index (SOI) defined as Sea Level Pressure 
Difference Anomaly between Tahiti (in East Tropical Pacific) and 
Darwin (In West Tropical Pacific)

 

Note: ENSO is irregular but with apparent ~4 year cycle built in 



Where: 

 
 
 

ENSO is therefore El Niño in the Ocean and Southern 
Oscillation in the Atmosphere. 
 
 
[The interpretation is that the region of persistent precipitation 
has expanded eastward during warm phases of ENSO thereby 
lowering the SLP and left higher SLP behind in the Western 
Pacific. During Warm phases of ENSO the SOI is negative and 
during cold phases, positive.]



Warm Phase of ENSO



 
 
 

Cold Phase of ENSO 
 



3. Why is ENSO important? 

 



 



4. Basic Mechanisms 
Imagine a warm patch of water on the equator. If the warm 
patch induces a westerly wind patch to the west of the 
warm patch: 

The Westerly wind patch: 
Advects warm water from the Western Pacific 
Reduces Upwelling 
Reduces the meridional advection of cold water away 
from the equatorial zone 

Therefore the already warm patch WARMS



When Oceanic Long waves are involved:

The mechanism outlined above is for a periodic oscillation 
of periodicity 4 years called the “Delayed Oscillator 
Mechanism”. The delay  is time waves take to hit western 
boundary and return. 

   with 



Basic Issues:

How do SST changes generate wind changes? 
How do wind changes generate SST changes? 
Why ~4 years? 
Why irregular? 



5. Predictability and Prediction 

Predictions are routinely made and have real (but limited) 
skill





6. Future ENSO 

 
 

 

We Just Don’t Know! 


