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Figure 1 A comparison of oceanic thermal states for the period from August 2013 to December 2014 (dashed line) and for the period from August
1996 to December 1997 (solid line). (a) Nifio 3.4 index, (b) IOD index, (c) warm water volume anomalies in the equatorial central-western Pacific
Ocean (120°E-155°W, 5°S-5°N), and (d) warm water volume anomalies in the equatorial eastern (155°-80°W, 5°S—5°N) Pacific Ocean
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Figure 2 A comparison of the evolution of OLR anomalies during the 2013/14 warming event (a)—(e) and the 1997/98 El Nifio event (f)—(j). Unit:

W/m?
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Figure 3 A comparison of the evolution of anomalous meridional vertical circulation averaged over the equatorial area spanning 5°S—5°N. (a)—(e) are

for the 2014 warming event, while (f)—(i) are for the 1997/1998 El Nifio event
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Figure 4 An evolution comparison of the equatorial 850 hPa westerly anomalies (m/s) during the period (a) from September 2013 to December 2014
and (b) September 1996 to December 1997, which is calculated as the mean through 5°S-5°N
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East Asia grand trough index, which is calculated as the area-averaged
500 hPa geopotential height anomalies over (30°-50°N, 120°-150°E),
(b) is the area-averaged 850-hPa meridional wind over (20°-30°N, 120°—
150°E), and (c) is the normalized sea level pressure difference, which is
calculated as the normalized difference of the area-averaged normalized

sea level pressure over (20°-45°N, 110°-120°E) minus those over
(20°-45°N, 150°-160°E)
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Why is the El Nifno event during the 2014 winter not a strong one?

ZHANG Chao'? & LI ShuangLin®

! Climate Change Research Center, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China;
2 College of Atmospheric Sciences, Plateau Atmosphere and Environment Key Laboratory of Sichuan Province, Chengdu University of Information
Technology, Chengdu 610225, China

Reconstructions of monthly mean sea surface temperature (SST), subsurface ocean temperature (SOT), and outgoing longwave
radiation (OLR) data, which were derived from ICOADS (International Comprehensive Ocean-Atmosphere Data Set) and GODAS
(Global Ocean Data Assimilation System), respectively, as well as the NCEP/NCAR (National Centers for Environmental
Prediction/National Center for Atmospheric Research) reanalysis data, were used to evaluate the evolution of sea-air interactions in
year 2014. The potential causes for the slow-down of the SST anomaly development in the central-eastern tropical Pacific after May
2014 were analyzed specially. The results were compared to year 1997, during which a jumbo El Nifio developed, and the preliminary
conclusions are summarized as follows: 1) Warm water was accumulated in the western Pacific warm pool (WAWP) from September
2013 to February 2014. This provided a favorable thermal condition for the occurrence of El Nifio; 2) westerly anomalies occurred
over the tropical Pacific soon after onset of warm water, but were maintained just for a shorter time and became easterly anomalies
since April 2014, which restrained the eastward propagation of warm Kelvin wave and caused the warm water unable to move
eastward due to lack of the dynamic condition; 3) the weakened East Asian winter monsoon and the lack of westerly anomalies over
the equatorial Indian Ocean accounted for the late development of the equatorial western Pacific westerly anomalies (WPWAs); 4) the
lack of meridional wind convergence and the less mass transport from both the extratropical northern and southern hemispheres was
responsible for the eventual weakening and westward retreating of the WPWAs; 5) the equatorial Indian Ocean played a very
important role in modulating the occurrence of El Nifio. In the 1997/98 El Nino case, the negative phased Indian Ocean Dipole (IOD)
and the weakened trade winds and its earlier disappearance in the winter of 1996, along with the eastward shift of the ascent branch of
Walker Cell, all together caused warm water move to the eastern equatorial Pacific Ocean, which provided a very suitable condition
for the occurrence of El Nifio event. But it was not such a case through year 2013 to 2014.
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