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Abstract: This study uses observation data from stations in the eastern Southwest China and ERAS5 reanal-
ysis data and analyzes the characteristics and causes of the inverse phase shift anomalies in winter tempera-
tures (referred to as anomalous shifts) in this region. The findings indicate that after 2000, this region
tended to experience a pattern of colder temperatures earlier in the winter followed by warmer tempera-
tures later (referred to as P1 type)., whereas a pattern of warmer temperatures followed by colder ones
(referred to as P2 type) was more prevalent in the 1970s. During the occurrence of these anomalous shifts
in winter temperatures, the 500 hPa geopotential height field reveals that the Tibetan Plateau plays a cru-
cial role in the circulation system, even surpassing the influence of the Ural blocking high. At the 200 hPa

wind field, systems such as the westerly jet stream affect the East Asian winter monsoon influencing the
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intra-seasonal variation of temperature in winter. In terms of sea-level pressure fields, when the Mongolian

high exhibits significant weakening after an initial strengthening in winter, P1 type temperature shifts are

more likely to occur, and vice versa for P2 type shifts. Additionally, during these anomalous temperature

shifts within the winter season, significant anomaly signals have been observed in the North Atlantic, the

equatorial central and eastern Pacific and the equatorial Indian Ocean. High sea surface temperature anom-

alies in these three areas during the preceding summer and autumn seasons tend to cause P1 type shifts in

winter temperatures, whereas the opposite conditions tend to result in P2 type shifts. Thus, abnormal sea

surface temperature can serve as potential precursors for prediction.
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Fig.2 Monthly average and winter temperature anomalies for years in P1 and P2 types, and

the composite analysis of corresponding difference (P1—P2)
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Fig. 3 Monthly and winter geopotential heights at 500 hPa (contour, unit: dagpm) and their anomalies (colored)

for years in P1 and P2 types, and the composite analysis of corresponding difference (P1—P2)
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Fig. 4 Monthly and winter sea-level pressures (contour, unit: hPa) and their anomalies (colored)

for years in P1 and P2 types, and the composite analysis of corresponding difference (P1—P2)
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Fig. 6 Average pre-seasonal sea surface temperature (contour, unit: C), their anomalies (colored) for years in

P1 and P2 types, and the composite analysis of corresponding difference (P1—P2)
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Table 3 Average sea surface temperature
anomalies for the North Atlantic, equatorial
central-eastern Pacific, and equatorial

South Indian Ocean regions (unit;C )

i B X 35k P1 R P2
Je KRG 0.11 —0.57

ES IR IE AR RV 0.11 —0.44
I 38 P B[ EEVE 0.05 —0.47

B |y NiTRE 0.01 —0.47

&= HRIE AR KT 0.06 —0.42
% T8 T BB P 0. 06 —0.30

b |y NTRES 0. 06 —0.52

2 O%kZE FRIE IR K P 0.08 —0.43
75 T8 v B 0.06 —0.38

TV IR 52 W) 4 2= RRUH It A A R B i BIL B
T & A WFFEIA Sy b I P4 A 1 T S o IR 23 0K RO
P45 BE R R B 38 AH 2C B 41 (Gambo et al, 1987;
Li,2004;Liu et al,2014)  HL 3 Flr 8% 51) 4 52 52 AH 8 5]
55 A6 T A e Y 2 AR AL D ORI (T A 1A
2015) . AT BE A9 B A Dy - AU R PG VR T R A A
WA R KA R R T R N X
Fofr A8 Ak S A 6 VG VE R A 52 WO 3 X g 2

JE ORI UR B » 3t m HE A i S5 4 Hh B3 9 B N
SO T AR A 25 S0 00 2 1 5 AT RIS A R
Bk »2021) o AHIMIFFEIA g A6 R o i Uk i v S5 A
DRV ¥ e B2 T B i AR ARG I I 2 R
PUPEAA R AR 0 b 25 1 32 A DG 5 |l 4 — 71~ —
PN S AR Ty S PRV IS R . R 2 ) B
T J5 ¥ AR AE o DAAS SCH8 23 A [F) A R LA, 04
T L DX AR TR A 2B ALl R AR 2T N ROBE A S R R AT
18 Wy NYTTRE (531 i N W N Dt RS B e o R AR o
AE—F0, HJ& IR 0 3 Fh 4 AE 78 A7 2 2= Rk 2= [
FEAFAE R 4 2 A0R 0 TN AT AR 4 1 45 78 3
o XoF A T R - 3 VL X A 2R TR Y s e, AT
IS IA N R A AT S BOUR A A 2=
P 3 (Moron and Plaut, 2003; Geng et al, 2017;
ABFTFNPEBAG - 2021) 5 N8 98 745 BLR F 0] g &5
M 2R M 4 2 SR JS B A AR 9 IR Y 22— 5 BDAE B 2R
JE VAR, 28 ) BB wE 0 I Il A ) T A 22 A L BLET
I J5 ¥ 1 B 1o o T A 24 o D ) T A 2R TR o BRI VR
Je B ] . SR W0 S 1 R AR B I DL S R R
JEVRAEAR B . DI LAY 0 A7 R0 X T 74 B b X 7R
A< 2 AR K P OC AR R R A A 5 L3 7 il L A7 3
Pl AR A6 OG22 o BOAE AT I 52 Rk 2 TR 2% 0 10 O Bk IX. s i
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