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SLP, 500-hPa height and 200-hPa stream function anotyali€
regressed onto the winter monsoon index
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EOF1

(zonally symmetric response)
EOF2

(zonally asymmetric response)
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200-hPa height

A north-south dipole structure

OLR & veclocity potential

\

‘A negative anomaly expands westward into
the tropical Indian Ocean from the
hilippine Sea, while a positive one is
ndicated over the central Pacific.

SST

The SST anomaly distribution exhibits a
typical pattern of La Nina mature phase.

symmetric




200-hPa height \

A negative anomaly is dominant in the
vicinihyotdapan it i

OLR & velocity potential

negative OLR (divergent) anomaly [%]

ppears over the Philippine Sea, whereas a
.positive (convergent) anomaly covers the
tropical Indian Ocean.
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uch an east-west seesaw pattern implies

‘an anomalous Walker circulation cell, which i
is often seen at the growth phase of ENSO. =
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The SST anomaly distribution indicates a
La Nina-like situation, but their magnitude
is not very large.

zonally asymmetric




Regional features in East Asia related to EOF2
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Composite anomalies in 850-hPa temperature and wind vector at the positive and negative
phases of EOF2. Also denoted are climatological 850-hPa temperature distributions. {
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When the response of the Asian jet to anomalous convective
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East Asian winter monsoon circulation through the subtropical
waveguide over South Asia.

Rossby wavetrain

Asian jet variability

East Asian
Winter
monsoon
circulation

Zonally elongated Convective heating localized
convective heating in the Philippine Sea

Tropical convection

Mature phase (Jan.-Feb.) Developing phase (Dec.)

Time evolution of ENSO







IOD WES ENSO

Indian Ocean Dipole (I0D) mode
ocean dynamics
Saji et al., 1999; Webster et al., 1999; Yamagata et al., 2004)

Wind-Evaporation-SST (WES) feedback-driven mode
surface heat flux
Xie and Philander, 1994; Kawamura et al., 2001; Wu et al., 2008)
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Fig. A (a) Global feature of the
composite differences in the
filtered 200-hPa velocity
potential and OLR between the
positive and negative phases of
EOF1 (former minus latter). The
contour interval for the velocity
potential and the OLR is 1.5x106
m?st and 12 W m-?, respectively.
(b) As in (a) but for the filtered
SST and 850-hPa wind vector.
The contour interval is 0.3 K with
the zero contour suppressed.
The reference arrow is 4 m st
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Self-Organizing Map: SOM )

5 x 5 Map (25 nodes)
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El Nino type La Nina type
(node 10, node 20) (node 1, node 11, node 21)
(a) Positive Phase (b) Negative Phase
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Fig. C (a) Pattern frequencies (%) for positive EOF1 events when the score
Is greater than 1.0. Heavy and light shadings denote large and small
percentages, respectively. (b) As in (a) but for negative EOF1 events when
the score is less than -1.0.
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Fig. D Two-dimensional plot of five ENSO-related nodes projected on the
phase space of the leading two modes (EOF1 and EOF2).



Node 10: El Nino type (El Nino + positive 10D)

10, 11

I0D
El Nino

Fig. E (a) Composite anomaly
patterns in the filtered 200-hPa
velocity potential and OLR for node
10 from October to December
(OND). The contour interval for
the velocity potential and the OLR
is 1x10% m?st and 5 W m?,
respectively. (b) As in (a) but for
the filtered SST and 850-hPa wind
vector. The contour interval is 0.2
K with the zero contour suppressed.
The reference arrow is 3 m s1.
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Node 20: El Nino type (El Nino + positive WES)

2,3

WES

Fig. F (a) Composite anomaly
patterns in the filtered 200-hPa
velocity potential and OLR for node
20 from January to March (JFM).
The contour interval for the
velocity potential and the OLR is
1x10% m?st and 5 W m2,
respectively. (b) As in (a) but for
the filtered SST and 850-hPa wind
vector. The contour interval is 0.2

K with the zero contour suppressed.

The reference arrow is 3 m s,
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Node 1: La Nina type
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Node 11:

La Nina type

18
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10D

Fig. H (a) Composite anomaly
patterns in the filtered 200-hPa
velocity potential and OLR for node
11 from November to January
(NDJ). The contour interval for the
velocity potential and the OLR is
1x10% m?st and 5 W m2,
respectively. (b) As in (a) but for
the filtered SST and 850-hPa wind
vector. The contour interval is 0.2

K with the zero contour suppressed.

The reference arrow is 3 m s,
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Node 21: La Nina type (La Nina + negative WES)

| WES
\La Nina

Node 20

Fig. I (a) Composite anomaly
patterns in the filtered 200-hPa
velocity potential and OLR for node
21 from January to March (JFM).
The contour interval for the
velocity potential and the OLR is
1x10% m?st and 5 W m2,
respectively. (b) As in (a) but for
the filtered SST and 850-hPa wind
vector. The contour interval is 0.2

K with the zero contour suppressed.

The reference arrow is 3 m s,
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Fig. J (a) Composite maps of
the filtered 200-hPa
geopotential height anomalies
for node 1 during NDJ. The
contour interval is 10 m with
the zero contour suppressed.
Wave activity fluxes are shown
at the same level. The
reference arrow is 15 m?s2. (b)
As in (a) but for node 11 during
NDJ. (c) As in (a) but for node
20 during JFM. (d) As in (a)
but for node 21 during JFM.
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Wang et al., 2000

Fig. K (a) Composite maps of the filtered 850-hPa
temperature anomalies for node 1 during NDJ. The
contour interval is 0.2 K with the zero contoy
Horizontal wind vectors are shown at the sa
reference arrow is 1 m s1. (b) As in (a) but
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