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Outline

• Free Equatorial Waves
– Rossby and Kelvin Wave

• Forced Equatorial Waves
– Equatorial Sverdrup Balance

• Coupled Problem
– Delayed Oscillator, Recharge Oscillator, 

Fast Wave – Slow SST
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Equatorial Ocean Wave Dynamics
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A Simple Numerical Example







Equatorial Ocean Wave Dynamics

Free vs. Steady Response
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Equatorial Ocean Wave Dynamics

Free vs. Steady Response
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Role of the Ocean in the Delayed Oscillator Theory for ENSO



A Very Simple Coupled Model
Delayed Oscillator – Rossby Waves
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An Empirical Atmospheric Component Model

 x (x,y) (x,y) * NINO3
 y (x,y)  (x,y)* NINO3
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Recharge Oscillator Model:
“Steady State” – Sverdrup Response
Warm Phase – Equatorial Discharge
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Surface Layer Feedback Mechanism

SST Thermocline
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Thermocline Feedback Mechanism

SST Thermocline



Mixing Both 
Mechanisms



Outline

• Free Equatorial Waves
– Rossby and Kelvin Wave

• Forced Equatorial Waves
– Equatorial Sverdrup Balance

• Coupled Problem
– Delayed Oscillator, Recharge Oscillator, 

Fast Wave – Slow SST
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