










 

 



 

 



 

 



 

 



 

 



 

 



 

 





ENSO Forecasting

There are two steps in forecasting the effects of El Niño:
 

1. Predicting SST anomalies in the tropical Pacific
2. Using those SSTs to predict the effects on distant weather
 

Step 1 is based on having high-quality data coverage of the tropical 
Pacific to initialize models of the ocean-atmosphere system.  To a 
large extent these models rely on projecting waves into the future. 
Such forecasts can be made for 6-9 months.
 

Step 2 uses ordinary weather forecast models,  initialized with the 
predicted tropical SSTs.  
 

Since weather is highly chaotic,  a large ensemble of model runs 
must be made to understand the results.



An example of ensemble forecasting



How well did the forecasts do?



A TAO mooring
A principal mission of this 
laboratory is to provide the 
data sufficient to describe 
the state of the tropical 
Pacific for input into the 
forecast models.
 

The ATLAS mooring was 
developed at PMEL in the 
1980s and is our primary 
tool.  The moorings last for 
a year or more (and the 
parts are reusable), and all 
data are received in near-
real time.





The TAO-TRITON network is a US-Japan project.
There are 70 moorings maintained continuously.

Data plots from the array are available in near-real time:
 

http://www.pmel.noaa.gov/tao/jsdisplay





Conditions in the tropical Pacific this morning







Conclusion

• The ocean-atmosphere system is coupled.

• We don’t yet know what initiates an El Niño.

• Once an event begins, we have a good idea of 
how it evolves.  The key to a useful forecast is 
recognizing the onset early.

• We have developed an array of instruments 
that provides early warning.

Presentation available in pdf:   http://www.pmel.noaa.gov/~kessler Ÿ Latest talk
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