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A New Paossible Negative Feedback Mechanism
Responsible for the ENSO Cycle

Yang Xiugqun", XieQian” and Huang Shisong"
"\ Department of Atmospheric Sciences, Nanjing University, Nanjing 210093)
N Department of Meteorology, Air Force Institute of Metearology, Nanjing 211101)

Abstract A tropical Pacific coupled air—-sea anomaly model is integrated to 30 years. The ENSO cy-
cle and its variability are successfully simulated. Based on the simulated results. the positive and nega-
tive feedback mechanisms responsible for the model ENSO cycle are analyzed and a new possible nega-
tive feedback mechanism is proposed. It is pointed out that the positive feedback mechanism for devel-
opment of ENSO cycle is the unstable air—sea interaction and the process appears to be much sironger
in the warm phase than in the cold phase. On the other hand, the negative'feedback mechanism to check
the unstable air—sea interaction in the warm phase of the ENSQ cycle obviously differs from that in the
cold phase. During the damping period of the cold state, the mechanism is related to the delayed effect
produced by the wave reflection at the western boundary. However, during the damping period of the
warm state, instead of reflection effect, the accompanied anomalous upwelling of cold water on the two
sides of the equator with the strong development of unstable air—sea interaction at the equator and the
nonlinear damping effect joinily restrain the instability and finally draw the system from the mature
warm phase to the weak cold phase. The new possible negative feedback machanism for the ENSO cycle
presented in this paper is very different from that described by the theory of delayed oscillator.

Key words ENSO cycle  positive and negalive feedback  formation mechanism



