%50 % ol R B2 Earth Science Vol. 50 No.9

2025 F9H http://www.earth-science.net Sept. 2025

https://doi.org/10.3799/dqkx.2024.117

EXRFFRAXNILEZZTREB/BR TS WL

B

X OBRLEFEEL, RS R

LA AALRGRRREERERT, LA KA 250031

AL ABALR S, LAEFE 250031
CPEHFRRXAHERRI A ERBAME-FEELEZRE, LT 100029
P B K F (KRR F R, H XL 430078

L R B ARAFHAA, L AFE 250031

B~ w D=

ol

OE Oy EM AL A TV R AR L BE R T 0 B B T A B X R i b SE B B R UER A L T XL &
T R SR R AT A AT L 4 R AR T b S8R A B T 2 D A B9 K T P L 56 08 AH G (PNAT) BRI 55 Y
L= R N A ol - L A A | Al NI R o (2 T Rl L = S L I NN T D [ A 0 G S 2 ]
I 77 AR S LA IE A AH K T PR AR AR PR IR 5 & B, £ P XU T D L PNAT PR G AR L S8 H IR 2 ) S5, )
PG L R AR Ve R R SRR I AE L AR A 22 A 0 i I A A R T R PG K T RS , S B PNAC 7R b 56 P
By R T AR T ) VY A% Sl [l I AR AR TR R S8 AF AR T K S Ul 80 S5 R R T AR TR A B T e
KGR LSS L A5 AR P RO 5 KB AU S8 A 56 5 A IR ARAUBR IR 5 5 4 22 ) SR 5 Ao s i R
RESES: P402 XEHS: 1000—2383(2025)09—3369—13 KRB H:2024—08—16

Mechanisms of North Pacific Jet on Winter

North American Temperature Dipole

Ge Yao'*, Luo Dehai®, Wu Mingna*, Chen Yanan’

1. Key Laboratory for Meteorological Disaster Prevention and Mitigation of Shandong, Jinan 250031, China

2. Meteorological Observatory of Shandong Province, Jinan 250031, China

3. Key Laboratory of Regional Climate-Environment for Temperate East Asia, Institute of Atmospheric Physics,
Chinese Academy of Sciences, Beijing 100029, China

4. School of Environmental Studies, China University of Geosciences ( Wuhan) , Wuhan 430078, China

5. Shandong Institute of Meteorological Sciences, Jinan 250031, China

Abstract: To understand the causes of extreme temperature dipoles in North America during winter, we analyse atmospheric
circulation, the westerly jet stream, and the sea surface temperature (SST) background based on reanalysis data. Our study reveals
the role of the positive Pacific-North American pattern (PNA™) in driving sub-seasonal temperature dipoles on North America. The
results indicate that a weakened North Pacific jet favors the formation of the temperature dipole. Additionally, North Pacific SST's

can modulate the structure and strength of the temperature dipole by influencing the jet stream. Specifically, during the positive
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phase of the Pacific decadal oscillation (PDO) in winter, a meridionally oriented wave train structure related to PNA™ events is

more easily formed, with the North Pacific westerly jet stream shifting southward. This structure contributes to a “warm

northwest-cold southeast” temperature anomaly pattern on North America. Conversely, during the positive phase of the Victoria

SST pattern, the mid-latitude jet stream is weakened. As a result, the high-pressure system associated with PNA " shifts

westward, while the eastern low-pressure system persists. This forms a horizontal wave train structure, which strengthens the

intensity of the “west warm-east cold” surface air temperature dipole anomaly on North America associated with PNA".

Key words: North American temperature dipole; North Pacific jet; Pacific-North American pattern; Pacific decadal oscillation;

Victoria mode; climatology; extreme weather.
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SST anomalies (unit: K) (¢, d) and U500 (unit: m/s) anomalies (e, f) for the PDO " and VM~ winters
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