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Influence of MJO-related equatorial Kelvin waves on
El Nifo events in the western tropical Pacific

YU Yi', MENG Xiangfeng’, ZHOU Yi', SUN Shuzhuang'
(1. Weihai Meteorological Bureaw, Weihai 264200, China; 2. Ocean University of China, Qingdao 266100, China)

Abstract The influence of MJO on El Nifio events in the western tropical Pacific is explored from the
perspective of Kelvin waves. A Kelvin waves index (K) by wind stress associated with MJO is derived
from surface wind data. The index represents the intensity of Kelvin waves. By comparing the changes of
the index K and the depth of main thermocline, it is denoted that when strong MJO-related Kelvin waves
appear in the development of El Nifio and the eastward waves convey anomalous downwelling signals of
the thermocline, the SSTA amplitudes will be enhanced, which significantly promotes the development of
El Nifio, such as 1997/1998 El Nifio; weak MJO-related Kelvin waves have little influence on El Nifio
events and such waves with anomalous upwelling signals will even hinder the occurrence and development
of El Nifio events. In general, MJO events in the western tropical Pacific have significant influence on El

Nifio events in some special cases, but they are not the key factors in the occurrence or termination of El
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Fig.1 Power spectrum of the equatorial zonal wind stress
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Fig.2 Evolution of the depth anomaly of the equatorial thermocline (a, units: m) and MJO-related Kelvin wave index (b) during

1997/1998 El Nifio event
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Fig.3 Evolution of the thermocline depth anomaly in the tropical Pacific from January to October 1997
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Fig.4 Evolution of the depth anomaly of the equatorial thermocline (a, units; m) and MJO-related Kelvin wave index (b) during
198271983 El Nifio event
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Fig.5 Evolution of the thermocline depth anomaly in the tropical Pacific from September 1981 to June 1982
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Fig.6 Evolution of the equatorial thermocline depth anomaly (a, units; m) and MJO-related Kelvin wave index (b) during

1986/1987 El Nifio event
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Fig.7  Evolution of the equatorial thermocline depth anomaly (a, units; m) and MJO-related Kelvin wave index (b) during

1991/1992 El Nifio event
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Fig.8 Evolution of the thermocline depth anomaly in the tropical Pacific from December 1990 to September 1991
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