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1. Some Recent History—TOGA 
 
Before TOGA 
 
 
 
 
 



The Goals of TOGA (1985-1995) 
 
1. TO GAIN A DESCRIPTION OF THE TROPICAL OCEANS AND THE 
GLOBAL ATMOSPHERE AS A TIME-DEPENDENT SYSTEM, IN ORDER TO 
DETERMINE THE EXTENT TO WHICH THIS SYSTEM IS PREDICTABLE ON 
TIME SCALES OF MONTHS TO YEARS, AND TO UNDERSTAND THE 
MECHANISMS AND PROCESSES UNDERLYING THAT PREDICTABILITY. 
 
2. TO STUDY THE FEASIBILITY OF MODELING THE COUPLED 
OCEAN-ATMOSPHERE SYSTEM FOR THE PURPOSE OF PREDICTING ITS 
VARIATIONS ON TIME SCALES OF MONTHS TO YEARS. 
 
3. TO PROVIDE SCIENTIFIC BACKGROUND FOR DESIGNING AN  
OBSERVING AND DATA TRANSMISSION SYSTEM FOR OPERATIONAL 
PREDICTION IF THIS CAPABILITY IS DEMONSTRATED BY THE COUPLED 
OCEAN-ATMOSPHERE SYSTEM. 
 



2. The Ocean Observing System 
 

 

 



 
 

http://www.pmel.noaa.gov/tao/realtime.html  



 
 



3. The Climatology of Tropical Pacific 
SST 
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AND HEAT FLUX OPPOSES THE SST. 
http://www.ecmwf.int/research/era/ERA-40/ERA-
40_Atlas/docs/index.html  



  



4. A Word about Anomalies 
Defining Anomalies 
 
►Average Each Month Separately:  the Progression of Monthly Quantities 
is the Climatology 
 

►Implies that the Climatology Contains Both Higher and Lower 
Frequencies 
 

►The Annual Cycle is the First Harmonic of the Climatology (in a Fourier 
Sense) 



 
 

 
►An Anomaly is the Difference Between the Actual Value and the 
Climatology 
 
 
 



►But What if the Climatology is Non-Stationary? 
 

 
 
 
►IN ORDER TO CORRECTLY DEFINE ANOMALIES, WE WOULD HAVE TO 
HAVE A MODEL FOR THE SLOWLY CHANGING CLIMATOLOGY--- THIS WE 
DO NOT HAVE. 



5. The evolution of ENSO 

 



 



 



 



6. Decadal Variations of ENSO: The PDO 

 

 



 
 

 



 
  



 


