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|Fig 1 Tropical Indo-Pacific SST anomalies for November 2022
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| Fig 2 Schematic diagram of sea temperature, convection, and 850hPa wind field

anomalies near Maritime Continent(MC) in November 2022.
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|Fig3 MJO RMM phase map from October to December 2022 (green line is

November).

BEAb - Rt P R I EE R - IR SR P - AR R - (R
SRR R ERE i R SASCRE - AtE] 4 Firas - (LG S Se e~ P AE R e
11 AREREEEAE R T B R B R ~ Felig il » SRy i S (e
W R g KSR R T R R ARE AR PRRK L 2 g R R A SR i A S
w55 > SMULRFH SR A 22 R 0 ANG e ~ SRR i R ER - SR
Bt or ik - Fysh —EfRIRIRIER -

-



11H200hPaifi & #1FE T

118500hPai=E EI5EEF

YA\ AN

Il 4 2022 4 11 H S B 2 b &% 2 S00hPa i B 558 (I ) - 200hPa it R 380HE S (L f ) »
B (HE ) BRRIRNE (SRUE ) B > BT R (B 73 il FOR i 5 K OLR B (Bt Zs#
i R AT A

|Fig4 The geopotential height anomaly at 500hPa from the East Asian tropics to mid-latitudes in
November 2022 (below), the stream function anomaly at 200hPa (above), the solid (dotted)
line represents the anticyclone (cyclone) anomaly, and the arrows and shaded representatively

Wave flux and OLR anomalies (blue is the convective area, orange is the dry area).
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| Fig 5 Schematic diagram of the concept model of air-sea circulation anomalies in the hottest

November in Taiwan's history in 2022: the orange circle indicates the high sea temperature
anomaly, the yellow arrow indicates the 850hPa equatorial eastern and western wind anomaly,
the pink arrow and C indicates the 850hPa cyclone anomaly from the South China Sea to South
China , The golden arrow represents the southwest wind anomaly at 850hPa, the red circle C

and the blue circle A represent the cyclone and anticyclone anomaly at 200hPa respectively.
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|Fig 6 Schematic diagram of the trans-Pacific-North Atlantic teleconnection wave train accompanied

by the convective heating signal over the MC in November 2022. Blue + and red - represent
anticyclone anomaly and cyclone anomaly, respectively.
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|Fig 7 from Henderson et al. (2016) with 200hPa flow function, wave flux anomaly (left), and 200hPa

geopotential height anomaly (right) with MJO active in phases 6-8.



|

|

|

|

—
—
=
—
-t
—

1.l

30
0
-30
30
0
-30
30
0
-30
g 30
g %
g—ao
30
§u
-30
30
0
-30
30
0
-30
30
0
-30

0 2 4 6 8101214 0 2 4 6 8 101214 4 6 8 1012 14

| & 8 Cassou(2008) &t MI4H iz MJIO B NAO FH A 1y i & PEAH B 5347 -

| Fig 8 Cassou's (2008), the time-lag correlation analysis for different phases of MJO and NAO phases.

F4b - FEF BRI NAO 3 - bR PR B F (R AL =RV RS - R
FRAVFFEE PR AR - FOREES © AO(Arctic Oscillation °, JLHEEE ¥ ) LR 5RFY
A BN - BB 10 BEURELIRAII S H R AACAPS R - idbed fe AL S8 PRrgas e -
AR b 2 225 S M ©

3 AO fRFHEmpPy JEGRIE - 1E (&) [EfQFRPER / i fwss (55)

SFedFuAram g1 Y 1T - 6606

i



IRMM1,RMM2] phase space for 1-0ct-2022

to 31-Dec-2022

AT

—T—
Western
7 Pacific

W

—EE_E
o L=
E' s
| 82
ET

[ 1

:

1 :

|
1
Indian
2 Ocean
P e

-5 PR
-4 -3 - 0
unmu d nm- for m‘h day RHM1

2 3

n line is for Nov. Mllneulmul
54

€ is
(C) Coy wrvt’a—nmnr'w .rth r.nustr Iazo?s Bureau of Metear:

H500 Mean+Anomaly

(01Dec2022-10Dec2022)
80N

60N
40N
20N

L NAOH BB SN 2022125516 ~ 2022125158

LpL LM LM e L Lee QN7 o8 Qo Lag DA LAz @Ay was
022 212 N2 W2 N2 22 02 mz 02 212 w12

LB 9 2022 5 11 HEEFORFEE MIO FEIEE2 (1 9 &) - Btk 12 H LA HEREILR e R (K
b R (1 9 4 E) 1 NAO I HF (9T ) -

| Fig 9 After the activity of the MJO event in the Central Pacific in November 2022 (left in Figure 9),
the NAO negative phase event (lower right in Figure 9) accompanied by the development
of anomalous circulation in the North Atlantic Ocean in the early December (upper right in

Figure 9) .
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| Fig 10 With the development of the NAO negative phase event in early December 2022, there are

active reflections of abnormal ridges in the polar region (red box in Figure 10) and AO
negative phase (bottom of Figure 10).
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| Fig 11 The top is Hong et al. (2008), and the bottom is the Eurasian subtropical wave train
structure generated by the jet waveguide effect for the negative phase NAO result, from
Huang et al. (2020).
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| Fig 12 The Eurasian subtropical wave train structure generated by the jet waveguide effect when
the NAO has anomalous signals from December 15 to 21, 2022.
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Wind-850hPa(m/s) Anomaly (15Dec2022-21Dec2022/1991-2020)
Vectors: wind direction Colored: wind velocity
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| Fig 13 The wind field anomalies at 850hPa in East Asia in the middle and late December of 2022
(wind speed anomalies in color blocks).
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| Fig 14 The blue line shown in the red circle on the left and the green block in the red circle on the

right show that the MJO signal concentrated phase 3-4 was active in the middle and early
December.
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15 The left fig is from Henderson et al.(2017), the blue-green (yellow) color represents the
convective (dry) area, and the solid (dotted) linear flow function represents the 200hPa

anticyclone (cyclone) anomaly; the right fig is conceptual diagram from Hung et al.( 2014)
for the wave train structure excited by heating for MJO located in phase 3-4.
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| Fig 16 Conceptual model of teleconnection process of anomalous circulation from November to
mid-December in 2022.
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The climate analysis of November to
December in 2023

Ping-Shiang Wang

Central Weather Bureau

Abstract

In 2022, Taiwan experienced its warmest November in history, followed by a
cold surge moving southward on December 18, which was the earliest cold surge
since 2010. This article analyzes the process of the rapid turn from warm to cold,
and the conclusions are summarized as follows : In November 2022, there were high
sea temperature development caused by La-Nifia and negative IOD events on the
Maritime Continent(MC). At the same time the MJO event was also activities, by
triggering the convergence of eastern and western winds at the equator, the large-
scale convective signals and abnormal circulation from low to high levels will be also
triggered. At the same time, the low-level cyclonic circulation anomaly is located
in the area from South China to the South China Sea, bringing warm advection to
Taiwan; the high-level anticyclone anomaly also form and over China to Taiwan at
the same time, which will also limit the develop of East Asia major trough. Those
high and low-level circulation will make East Asian coast to warm, resulting in the
warmest November in Taiwan's history. And then, the anticyclonic anomaly forms
a wave train teleconnection event based on the Rossby-Wave guide effect, which
is transmitted to North America and the North Atlantic at mid-high latitudes, and
triggers an anomalous circulation over the North Atlantic, that is, the negative phase
of the NAO, and may also cause the polar vortex weakening, the AO turning strong
negative phase. Afterwards, the anomalous circulation structure of the North Atlantic
through the jet waveguide effect once again formed a wave train event across
Eurasia, and when it was transmitted to East Asia, it cooperated with the convective

heating of the MJO at phase 3 to produce a wave train structure of the same phase,



making The wave train structure continues to maintain, and the anticyclonic-cyclonic
anomaly wave train structure located in East Asia in the middle and late December
will cause strong northerly anomalies in East Asia and Taiwan, and be conducive to
the development and maintenance of the main trough in East Asia. The cold air tends
to easy to move southward, forming a favorable background condition for the cold

surge to occur.

Key words : wave train teleconnection, NAO, MJO
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