Climate Dynamics:
Why Does Climate Vary?

El Nino: Coupling between the Atmosphere and Ocean in the Presence of Nonlinearity

http://www.esrl.noaa.gov/psd/people/dezheng.sun/lectures/ ATOC7500.html



The ENSO Phenomenon

La Nifa El Nino

East Pacific (Nino3) SST Anomalies
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Ocean-Atmosphere Coupling
The Bjerknes Feedback

Walker circulation
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Ocean-Atmosphere Coupling
The Oceanic Adjustment To Changing Winds
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Ocean-Atmosphere Coupling
The Oceanic Adjustment To Changing Winds

Simple Model of Wind Induced Perturbation of the Tropical Pacific Ocean
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Ocean-Atmosphere Coupling
The Oceanic Adjustment To Changing Winds

Time Evolution for the Ildealized Experimental Kelvin and Rossby Waves Across the Pacific
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Equilibrium State Versus Time-Mean State

dA
The System: Z = f(AA) (1)
Equilibrium ~ f(Ay,A) =0 (2)
State:
Time Mean f(fX + Ala)\') =0 (3)
State:

f(AO,)L)+§—£(Z+A'—AO)+2§—£(Z+A'—AO)2+...=O 4)

Whenf (M) Is nonlineaﬁ 7 AO (5)



A Box Model for the ENSO System
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Tropical Pacific Climate as a Function of 7.
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Oscillations 1n the Model
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Oscillations 1n the Model
different re gimes
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A New Way to Look at El Nino
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Tsub, q, hl, and h2 as a function of 7.
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Tropical Pacific Climate as a function of 7,
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Tropical Pacific Climate as a Function of 7,
Sensitivity to Parameter S
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Implications of the Box Model Results

SST difference between (1877-2003) and (1950-19786)
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Why no trend has shown up 1n the zonal

SST contrast in the observations?
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OBSERVATIONAL ESTIMATES

1880-2005 Linear Trend in Reconstructed Historical SST
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MODEL RESPONSE IN WARMING CLIMATE



