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Analyses of Dynamic Structures of the 1982 1983 EI Niiio Evolution

Zhang Xiangdong
{Chinese Academy o f Meteorological Sciences, Beifng 100081)

Huang Shisong
(Department o f Aimospheric Sciences, Nan jing University, Nanjng 2100911

Abstract At present, there exists controversy over the dynamical mechanism of ENSO cycle. In this
paper, based on the development of a tropical Pacific model and the analyzed wind field of ECMWF
from 1981-1984, the oceanic dynamic structures and mechanisms of EL Nifio were simulated and sty
died. The results reveal realistically the evolution of the thermoclinic disturbance. 11 is indicated that the
entrainment / detrainment effects between oocanic surface and subsurface trigger a new kind of Kelwn
modes and Rossby modes. The combination of these modes with the classic Kelvin modes and Rosshy
modes excited by the momentum exchange is the fundamental dynamic structures and mechanisms of
thermoclinic disturbance development and variation. The reflected Rossby modes on the eastern
boundary play important roles both in the thermoclinic disturbance development and in the restore of
oceanic climate state. Above-mentioned dynamic modes comprise the essence of “delayed oscillator”™
mechanism of El Nifio cycle, modify and perfect the classic “delayed oscillator” mechanisms. Recently,
Chao and Philander demonstrated that the mechanism of 1972 El Nifio is the oceanic “memory® and
the essence of “delayed oscillator” is the delayed oceanic response to earlier winds, which shows that the
mechanism of 1982 / 1983 El Nifie differs from that of 1972 El Nifio.

Key words ElNifio  structure analyses  dynamic mechanism



