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Fig.1 Temporal evolutions of the Nifo3.4 index

(units; C) during the three super El Nifio events
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Table 1  Comparison of the indices for the three super El

Nifio events
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Fig.2 Time-longitude evolution of SST( shading;units: C ) and precipitation( contours ; units ;

mm - d”') anomalies in the tropical ocean during the (a) 1982/1983, (b) 1997/1998
and (¢)2015/2016 super El Nifio events, and (d) the difference in SST ( shading; u-

nits;: C ) and precipitation ( contours; mm *

d™') anomalies between the 2015/2016

super El Nifio and the average of the 1982/1983 and 1997/1998 anomalies ( contour in-

terval is 3 mm - d”' with the zero isoline omitted)
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Fig.4 Scatter plot of SST(C) and precipitation

anomalies (mm - d™') over the equatorial central

Pacific(5°S—5°N, 160°E—160°W ) during boreal
winter and spring ( December—April mean ), in
which the green, red and black dots represent the
values of 1982/1983, 1997/1998 and 2015/
2016, respectively
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Fig.6 Regression pattern of the 10 m monthly wind anomalies upon normalized time coefficients for the (a) first and (b) second

MV-EOF modes(i.e., PCl1 and PC2) of 10 m wind over the tropical Pacific ( 10° S—10° N, 120—270°E ), and the

temporal evolution of (¢)PC1 and (d)PC2 during the three super El Nifio events[ shading in (a,b) represents the 10 m

zonal wind anomalies above the 90% confidence level ]
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Characteristics and particularity of local air-sea processes for the 2015/
2016 super El Niiio event

ZHANG Wenjun, GENG Xin

Key Laboratory of Meteorological Disaster, Ministry of Education ( KLME')/Joint International Research Laboratory of Climate and Environment
Change( ILCEC) / Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters( CIC-FEMD) , Nanjing University of Infor-
mation Science & Technology ,Nanjing 210044, China

Based on the latest monthly global reanalyzed NOAA ( National Oceanic and Atmospheric Administration )
sea surface temperature (SST) and NCEP ( National Centers for Environmental Prediction) /NCAR ( National Cen-
ter for Atmospheric Research) atmospheric circulation data, we analyzed the characteristics of the local air-sea
processes for the 2015/2016 super El Nifio event, and the differences with previous(1982/1983 and 1997/1998)
super El Nifio events are also discussed.

The 2015/2016 super El Nifio event can be regarded as the strongest on record, since the corresponding indi-
ces of El Nifio duration, peak intensity and accumulated SST anomaly remain the strongest among the existing
three super El Nifio events.The location of the tropical SST anomaly was displaced further west compared with
the 1982/1983 and 1997/1998 events. As a result, the SST of the 2015/2016 El Nifio event was colder in the
tropical eastern Pacific and warmer in the central Pacific than that of the previous two super El Nifio events.Due
to nonlinear responses of the convectional precipitation to the SST anomaly , precipitation anomalies were weaker
in the tropical eastern Pacific and much stronger in the central Pacific during the 2015/2016 El Nifio event than
those during the previous two super El Nifio events, which was particularly evident from the El Nifio December to
the following April.Moreover,the 1982/1983 and 1997/1998 super El Nifio events exhibited obvious southward
shifts of the atmospheric responses from the equator to 5°S in the tropical central Pacific during the mature-to-de-
cay phase.However,the precipitation and the westerly wind anomalies during the same phase of the 2015/2016 e-
vent were mainly located near the equator and the meridional movements were not as robust as those during the
1982/1983 and 1997/1998 events.The intensities of the ENSO combination mode , which results from the interac-
tion between ENSO and the annual cycle, were also weaker during the 2015/2016 event than those during the
previous two super El Nifio events,and so was the anomalous western North Pacific anticyclone.

Further analyses reveal that these particular phenomena in the 2015/2016 super El Nifio were the conse-
quence of the westward shift of the SST anomaly in the tropical central Pacific from winter 2015 to spring 2016.
The relatively cold climatological SST north of the equator increased and exceeded the convection threshold,
which favored the convection activities both south and north of the equator and led to the weakened meridional

movement of the atmospheric responses.

201572016 super El Niiio ; ENSO combination mode ; southward shift of atmospheric response ; western North

Pacific anticyclone
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