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a. THE DEPENDENCE OF ENSO ON THE CLIMATOLOGY 
 
►THE BASIC MEAN CLIMATOLOGICAL COLD TONGUE DETERMINES THE 
STRUCTURE OF THE WARM PHASE ANOMALY 
 STRONGEST WARM PHASE SIMPLY FILLS IN THE COLD TONGUE 
 
►BASIC QUESTION: HOW DOES THE EAST-WEST TEMPERATURE 
GRADIENT INCREASE OR DECREASE 
 THROUGHOUT TIME 
 IN THE FUTURE AS THE WORLD WARMS 
 
►BASIC QUESTION: HOW DOES THE TROPICAL THERMOCLINE DEPTH 
CHANGE WITH TIME 
 WHAT DOES THIS DEPTH DEPEND ON? 
 
►IS THE VARIABILITY OF ENSO SUCH THAT WE HAVE LONG ENOUGH 
RECORDS TO DISTINGUISH? 



 



 
 
 
 
 
START BY LOOKING AT THE E-W TEMPERATURE GRADIENT ON THE 
EQUATOR: 



 
 
Vecchi, Clement, Soden, 2008 

 
►MODELS GIVE DIFFERENT RESULTS 
 
►IT IS NOT CLEAR OBSERVATIONS CAN DISTINGUISH: 



Karnaskas et al, 2009 

 



 



 
Models 



 
DiNezio et al, 2010 



b. ENSO IN THE PAST 
 
WHY ARE WE INTERESTED IN PAST ENSO? 
 
►TO EXAMINE PAST RELATIONS BETWEEN ENSO AND MEAN CLIMATE 
 
►TO SEE HOW ENSO RESPONDS TO DIFFERENT TYPES OF FORCING 
THAT EXISTED IN THE PAST 
 VOLCANOES 
 DIFFERENT LEVELS OF GREENHOUSE GASES 
 DIFFERENT AEROSOL BURDENS 
 DIFFERENT DEEP OCEAN CIRCULATIONS 
 DIFFERENT EFFECTIVE SOLAR FORCING  
 
►TO UNDERSTAND THE FORCING OF MID-LATITUDES BY THE TROPICS 
WHEN THE GENERAL CIRCULATION OF THE EARTH WAS DIFFERENT 
 
►TO PROVIDE PAST DATA FOR INITIALIZING AND VALIDATING ENSO 
FORECASTS 



 



THERE ARE INDICATIONS THAT ENSO WAS ABSENT (OR WEAKENED) 
DURING THE EARLY HOLOCENE AND STARTING PICKING UP DURING 
THE MID-HOLOCENE.   

 



THE PROPOSED EXPLANATION IS THAT THE SOLAR RADIATION WAS 
HIGHER IN (BOREAL) LATE SUMMER AND FALL AND LESS IN (BOREAL) 
WINTER. THIS KEEPS THE ITCZ FAR FROM THE EQUATOR AND DOESN’T 
ALLOW THE CONVERGENCE FROM REACHING THE EQUATOR SO THE 
WARM ENSO EVENTS CAN’T GROW. 



c. ENSO AND GLOBAL WARMING 

THERE ARE TWO CONFLICTING ARGUMENTS FOR THE E-W 
TEMPERATURE DIFFERENCE UNDER GLOBAL WARMING: 

1. THE WEST WARMS MORE THAN THE EAST BECAUSE THE UPWELLING 
THAT KEEPS THE EAST COLD HAS MORE THERMAL INERTIA AND THE 
EAST WARMS MORE SLOWLY. 

2. PRECIPITATION INCREASES SLOWER THAN BOUNDARY LAYER 
HUMIDITY SO  

 

AND THEREFORE MC MUST DECREASE. SINCE THE DRIVING FOR THE 
CIRCULATION DECREASES, THE CIRCULATION ITSELF MUST DECREASE 
WHICH IMPLIES THE E-W TEMPERATURE DIFFERENCE AND THE E-W 
PRESSURE DECREASES.  

[DOES MC DECREASING REALLY IMPLY  DECREASES?] 



 

 



 


