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Gearing between the Indo—monsoon Circulation and the Pacific—Walker
Circuiation and the ENSO. Part I; Data Analyses

Wu Guoxiong and Meng Wen
(Srate Key Laboratory o f Numerical Modeling for Aimospheric Sciences and Geophysical Fluid Dynamics,
Institute o f Atmospheric Physics, Chinese Academy o fSciences, Beijing 100080)

Abstract Observation data were employed to study the scasonal variation of the sea surface temper-
ature (SST) of the Indian Ocean. It is shown that there exists significant positive correlation in SST
anomalies between the equatorial Indian Ocean and the eastern equatorial Pacific Ocean; and such sig-
nificant cotrelation is associated with the strong coupling between the monsoonal zonal circulation over
the equatorial Indian Qcean and the Waiker circulation over the Pacific Ocean. The coupling of these
two circolation cells works in a way much like & pair of gear operating over the equatorial Indian and
Pacific, which is denoted as “ GIP” . ENSO events are shown to be closely linked to this GIP: a
“positive” rotating of the GIP corresponds to a cold ENSO event; whereas its reversed rotating corre-
sponds to warm ENSO events; and the “gearing point” of the two cells is located by the Indonesia ar-
chipelagoes. The evolutions of the ENSO events after 1980 are analyzed, It is shown that for each of
these cvents the “gearing point” of the GIP appears firstly over the equatorial Indian Ocean. It then
propagats eastward into the western Pacific, resulting in the appearance of the anomalies in the equator- -
ial zonal wind and SST to the east of the gearing point. When the gearing point propagates further
eastward, and the associated anomalous SST and u at 850 hPa approachs the dateline, ENSO event over
the equatorial eastern Pacific occurs. 1t is therefore concluded that the anomalies in the monsoonal zon-
al low over the Indian Ocean can affect the air-sea interaction over the central and eastern equatorial
Pacific by the virtue of the GIP and may trigger off the cocurrence of ENSO events.

Key words anomalous Walker circulation anomalous zonal monsoon circulation gearing of
circulation



