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Synopsis

It is well-known that El Nifio typically brings warm winter in the Far East and that Western
Pacific (WP) and Pacific/North American (PNA) often appear. However, significant events
have opposite tendencies. To understand the cause of the difference, composite analysis has
been conducted using long-term reanalysis datasets. Our analysis shows that about 63% of El
Nifo events occurred from1948 are classified as the warm and about 37% as the cold events.
Furthermore, the WP and PNA seem to be mutually exclusive and are dominant during warm
and cold winters, respectively. The SST anomaly in the Philippine Sea is negative more
than that during cold winter. The SST anomaly distribution is corresponding to the Walker
circulation anomaly. These differences are appeared from the fall and developed to the winter.
Therefore, it is suggested that the disparate mid-latitude responses are associated with SST
and the Walker circulation variations in the western Pacific Ocean.
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Table 1: Datasets
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Table 2: Classification

winter climate events

year[] based on Jan[]

El Nifo warm 12

cold 7

52, 54, 58, 66, 69, 73, 87, 88, 92, 98, 03, 10
64,70, 77, 80, 83, 15, 16
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Fig. 1: The height anomalies in 500 hPa (contour, m, (a, b, ¢)) and the temperature anomalies U shades, K, (] d, e,
f)) and the wind anomalies] arrow, m/s[] in the 850 hPa during all El Nifio events (a, d), warm winter (b, e), cold
winter (c, f), respectively. The arrows and hatches show anomalies with statistic significant (90%).
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Fig. 2: Sea-surface temperature (K, color shades), sea-
level pressure (hPa, contours), and wind (m/s, arrows)
anomalies for during El Nifio in (a) all, (b) warm, and

(c) cold winters at the 850 hPa surface, respectively.
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Fig. 3: Panels a—c are same as Fig. 2 but for vertical
integrated heating (K/day, color shades) and Panel d is

the difference between warm and cold winters (b—c).

oo.0ogogoooogo,0coocooooo 1op
gooSssToooboooo,ocooooboooon
gboboooboooo.oooboSssToooon
gbobo,0bo0o0oo0obocoooooboobon
gboboooooooooobooooooboooo
gb.000000000000b00000aon
o,000000000D0C00 15°00000D0AO0.

30E 60E 90E 120E 150E 180 150W 120W 90W 60W 30W 0
[T 1]
-1 -08 -06 -04 02 0 02 04 06 08 1

Fig. 4: Same as Fig.3 d but for the differences of sea-
surface temperature (K, color shades), sea-level pres-
sure (hPa, contours), and wind (m/s, arrows) anoma-
lies between warm and cold winter events. Rectan-
gles represent areas of the Philippine Sea (left), the
Bismarck and Solomon Sea (middle), and the central
Pacific Ocean (right).
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Fig. 5: Time series of the SST anomaly (K) in the
boxes shown in Fig. 4. The red and blue lines are warm
winter and cold winter events mean, respectively. The
pink and sly blue lines are individuals in warm and cold

winters. The broken line is all-mean.
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Fig. 6: Same as Fig. 2 for fall (Septemer, October,
and November).
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