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Abstract The characteristics of the monthly mean sea surface temperature (SST) anomaly, convective
precipitation anomaly, and atmospheric circulation anomaly over the tropical Pacific during the two types
of El Nifio events from 1979 to 2018 are analyzed. It is found the oceanic and atmospheric heating fields

during the eastern Pacific and central Pacific El Nifio events are not equatorially symmetrical, and the
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intensity of heating sources south of the equator is greater than that north of the equator. The responses of
the atmosphere to the heating source are as follows. 1) In the lower level, there are cyclonic circulation
anomalies corresponding to the tropics in the Southern Hemisphere and the Northern Hemisphere in the
west of the atmospheric heating source, but the vorticity of cyclones south of the equator is greater than
that north of the equator. The locations of vorticity centers during the two type of El Nifio events are
different. In the upper level, the equatorial central —eastern Pacific presents equatorially symmetric
anticyclone circulation control. 2) In the lower level, westerly wind anomalies appear in the west of the
heating source and easterly wind anomalies in the east. The intensity and range of westerly wind anomalies
are obviously greater than those of easterly wind anomalies, and the intensity of westerly wind anomalies
during the eastern Pacific El Nifio events is greater than that during the central Pacific El Nifio events.
While in the upper level, the zonal wind blows in the opposite direction compared with the lower level.
3) In the lower level, the ascending motion anomalies during the eastern Pacific and central Pacific El
Nifio events are located in the equatorial central —eastern Pacific and the equatorial central Pacific,
respectively, and the descending motion anomalies occur in the east and west of the heating sources and
tropical areas to the north of 5°N and to the south of 5°S. For the eastern Pacific El Nifio events, the
intensity of ascending motion anomalies reaches its maximum in the middle level, while for the central
Pacific El Nifio events, the intensity reaches its maximum in the upper level. 4) In the lower level, the
geopotential height shows negative anomaly in the central —eastern Pacific and positive anomaly in the
western Pacific during the eastern Pacific and central Pacific El Nifio events. In the upper level, the
whole equatorial central — eastern Pacific shows positive geopotential height anomaly, and there are
positive geopotential height anomaly centers on both sides of the equator, corresponding to the vorticity
centers of anticyclone circulations and the descending motion anomaly centers. 5) Except for the range of
westerly wind anomalies greater than that of the easterly wind anomalies, other corresponding features are
basically consistent with the theoretical calculation modes of the equatorially asymmetric heating source
GILL response.
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Table 1 Information of El Nifio events since 1979
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Fig.1 Mean SST anomaly (units: °C; a/c) and precipitation anomaly (units; mm + d™'; b/d) of El Nifio samples (a/b. the

eastern Pacific El Nifio events, c¢/d. the central Pacific El Nifio events)
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Fig.2 Composites of mean vorticity anomaly (isoline, units; 107

s™"), precipitation anomaly ( colored, units; mm - d™'), and

wind anomaly (arrow, units; m + s”') of El Nifio samples (a/b/c. the eastern Pacific El Nifio events, d/e/f. the central
Pacific El Nifio events; a/d. 1 000 hPa, b/e. 500 hPa, c/f. 200 hPa)
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Fig.3 Composites of mean precipitation anomaly (colored, units; mm - d™') and zonal wind anomaly (isoline, units; m -
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El Nifio samples (a/b/c. the eastern Pacific El Nifio events, d/e/f. the central Pacific El Nifio events; a/d. 1 000 hPa,

b/e. 500 hPa, c/f. 200 hPa)
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Fig.4 Composites of mean vertical velocity anomaly @ (units; 10~ Pa -

s™") and precipitation anomaly ( colored, units; mm -

d™") of El Nifio samples (a/b. the eastern Pacific El Nifio events, ¢/d. the central Pacific El Nifio events; a/c. 500 hPa,

b/d. 200 hPa)
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