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Fig. 2 The phase plane and the power spectrum
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Bifurcation Analysis of the ENSO Recharge
Oscillator With Time-Delayed Feedback
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Abstract: The time-delayed impact on a class of nonlinear ENSO recharge oscillator models
was investigated through transformation of the model equations into the Van der Pol-Duffing os-
cillator with time-delayed feedback. The Hopf bifurcation and stable limit cycles were obtained
with the averaging method. Qualitative analysis shows that equilibrium stability of the ENSO
system and its oscillation are closely related to the delayed feedback amplitude and time. Final-
ly, numerical simulations were carried out to illustrate the analytical results.

Key words: El Nino-Southern Oscillation; time-delayed Van der Pol-Duffing equation; Hopf bi-

furcation
Foundation item: The National Natural Science Foundation of China(41175052)

5| AZ<3z/Cite this paper:

KTy, AL, B, W RCBHE T ENSO STk TR 23 25 204 [ T ). B HIRA A 2, 2018,

39(10): 1128-1136.

LIU Yudan, DU Zhiyuan, ZHAO Qiang. Bifurcation analysis of the ENSO recharge oscillator with

time-delayed feedback[ J]. Applied Mathematics and Mechanics, 2018, 39(10) . 1128-1136.



