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Synopsis

In the Far East, El Nifio (La Nifia) typically brings warm (cold) winter. However, significant
ENSO events have the opposite tendencies. To understand the cause of the disparate mid-latitude
responses, composite analysis has been conducted using long-term reanalysis dataset to find the sea
surface temperature (SST) in the Pacific Ocean and the atmospheric responses corresponding to warm or
cold winter in the Far East. Our analysis shows that about 70% of all ENSO are classified as the typical
warm and about 30% as the atypical events. A Western Pacific (WP)-like meridional dipole pattern
appears in the typical events. Surprisingly, Pacific/North American (PNA) pattern, which is a remarkable
feature during ENSO, is obscure during the typical events. In fact, PNA pattern dominates during atypical
events, with large amplitude. In addition, SST distributions differ in the west Pacific Ocean. During the
typical events, the amplitude of SST anomaly in the Philippine sea is large. In contrast to it, the anomaly

is not clear in the atypical events. This SST anomaly in the west Pacific Ocean may cause atmospheric

responses in the mid-latitude consistent with the winter climate in the Far East during ENSO.
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Table 1: Dataset

H data name (monthly) | period

Temperaturg; NCEP Reanalysis-1 Jan,1948 ~
Height Apr, 2016
SST Extended Recon- | Jan, 1918 ~
structed Sea Sur- | Apr, 2016
face Temperature
(ERSST) v4
Table 2: Classification
winter cli- | events | year[] based
mate on Jan[J
El Nifo warm 9 52, 58, 66,
73, 88, 92,
98, 03, 10
cold 5 64, 70, 77,
83, 16
La Ninna warm 4 50, 72, 89,
99
cold 5 55, 56, 68,
71, 74, 76,
85, 86, 96,
00, 08, 11
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Temperature anomalies(WFE, El Nifio): Winter Height anomalies(WFE, EI Nifo): Winter

1948-2016 probability:10% 500hPa

1948-2016 probability:10% 925hPa
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Fig. 1: Anomalies in typical events (DJF, El Nifio)
Temperature anomalies (left) at 925 hPa in color, geopotential anomalies (right) at 500 hPa in contours (> 20°N)

in DJF during El Nifio. Statistically significant (90%) regions are indicated by hatches.

Temperature anomalies(CFE, El Nifio): Winter Height anomalies(CFE, El Nifio): Winter
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O Fig. 2: Asin Fig. 1 but for atypical events.
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Fig. 3: SST and wind anomalies

SST and wind anomalies in the tropical region of typical (left) and atypical (right) events, respectivelyd Contour,
vector, and color show streamfunction, wind, and SST anomalies, respectively. Statistically significant (90%)
regions are indicated by hatches.
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