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Synopsis

In the Far East, El Nifio (La Nifia) typically brings warm (cold) winter via the
teleconnections excited by the anomalous sea surface temperature (SST) in the tropics.
Some ENSO events, however, have the opposite tendencies. To understand the mechanisms
of the disparate mid-latitude responses during ENSO, composite analysis has been
conducted using long-term reanalysis dataset.

Our analysis shows that about 63% (67%) of all El Nifio (La Nifia) events are classified as
typical warm (cold) winter around Japan and about 37% (33%) as atypical events. A
Western Pacific (WP)-like pattern appears in typical events. Surprisingly, the Pacific/North
American (PNA) pattern, which is a well-known feature during ENSO, is obscure during
typical events. In fact, the PNA pattern dominates during atypical events with large
amplitudes. In addition, SST distributions differ not only in the eastern Pacific Ocean but
also in the western Pacific Ocean. These SST anomalies seem to cause differences
divergence wind anomalies to cause different atmospheric responses in the mid-latitudes
during ENSO.
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Correlations between NINO.3 index and temperature
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Fig. 1 Correlation map (DJF)
The correlation coefficient of temperature at 850 hPa
with respect to NINO.3 index. The two boxes are
“around Japan” (left) and NINO.3 region (right),
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Table 1 This shows datasets and their period used in
this study. All datasets are monthly data.
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Table 2 This shows the classification of all of El Nifio and La Nifia events from 1948 to 2017/18.

Winter climate around Japan Events Years (based on Jan)
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(a) Height anomaly (all El Nino)

1948-2017/18 Siﬂﬂiilcagce: 90% 500hPa

(c) Height anomaly (warm-El Nifo)
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Fig. 2 Height and temperature anomaly (DJF, El Niflo)
Height anomaly (left) at 500 hPa in contour and temperature anomaly (right) at 850 hPa in
color during all events ((a), (b)), typical events((c), (d)), and atypical events ((e), (f)) for
winter climate around Japan. The statistical significant (90%) regions are indicated by

hatches. The vector shows wind at 850 hPa with significant.
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() SST and SLP anomaly (all El Nino)
1948-2017/18
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Fig. 3 SST and SLP anomaly (DJF, El Nifio)

SST (K) and SLP (hPa) anomalies in color and contours, respectively. Statistical

significance (90%) is indicated by hatches. Vectors are statistically significant (90%)
wind (m/s) anomalies at 850 hPa. (a) All El Nifo events, (b) typical, and (c) atypical

winter climate around Japan during El Niflo, respectively.
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(a)  T-Nflux and streamfunction (all El Nifo)

(b) T-N flux and streamfunction (warm-El Nifio)
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Fig. 4 Rossby wave source (DJF, El Nifio)
T-N flux (m?s~2) in the vectors, superposed on streamfunction anomaly (m2s~1) in contours. The small
vectors (the norm < 0.3 m%s™2) are omitted. The reference vector is 0.5 m?s™2, (a) All El Nifio events,

(b) typical, and (c) atypical winter climate around Japan during El Nifio, respectively.
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Fig. 5 Rossby wave source

Rossby wave source (s™2) , the first term on the right-hand side of eq. (2)),

in color, the

averaged absolute vorticity (s™1) in contour, and divergent wind (ms™1) in vector, respectively.

The Black vectors have the statistical significance (90%) and the gray ones without it. (a) All

El Nifio events, (b) typical, and (c) atypical winter climate around Japan during El Nifio,

respectively.
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