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Abstract

Polar vortex is a persistent, large-scale cyclone that circles the middle and upper troposphere of
arctic and extends into the stratosphere. As an important weather system in polar region, polar
vortex has a direct effect on lower atmospheric circulation, thus affecting the weather regimes in
the subarctic and middle latitude regions including China. Besides, the cold wave in China is
closely related to the variation of polar vortex. Hence, the study on polar vortex exhibits great sig-
nificance on winter weather analysis domestically. With the arctic meteorological data in the cor-
responding period of 2013 and 2014, this thesis discusses the influence of arctic polar vortex on
cold wave of China through analyzing and comparing the changes in two different time period. It
seeks to reach a conclusion that maintaining a stable and persistent polar vortex in high latitude
regions of Asia is of great significance to the domestic winter weather condition in that the area
and intensity of such polar vortex are generally positively correlated.
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Figure 1. 500 hPa North hemisphere weather map

at 12:00 UTC 4 Jan 2013
[£ 1. 2013 &£ 1 B 4 H 12 B4t Fk_E 2= 500 hPa
EESZRSHE

N
*v;‘%.iﬂ
Jﬂm%i

A

Figure 2. Auxn 50 weather map at 12:00 UTC 4
Jan 2013
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Table 1. Polar vortex analysis in Jan 2013

3z 1. 2013 £ 1 A EEERAE RS

H 3 D&% PIfL K HL AN HUE
2013.1.3 126.1428 5100 1 ARk
2013.1.4 100.2397 5040 1

2013.1.5 107.5174 4980 1

2013.1.6 105.2093 4980 1

2013.1.7 104.8094 4980 1 Fase HIT 96 K R
2013.1.8 118.9622 4980 1

2013.1.9 164.4019 4920 1

2013.1.10 131.7953 4860 1

2013.1.11 199.0226 4860 1

2013.1.12 366.3072 4800 1

2013.1.13 305.0983 4860 1

2013.1.14 341.7601 4860 1 HL B IFRIX
2013.1.15 372.7586 4860 1 S Eay 2
2013.1.16 393.3955 4920 1

2013.1.17 294.6082 4980 2 ViR S
2013.1.18 316.4806 4980 2

2013.1.19 326.1855 4980 2

2013.1.20 314.2499 4980 2

2013.1.21 137.4409 5040 1 FERTT R
2013.1.22 217.0369 5100 1

2013.1.23 447.6159 5040 3 55 HAd AR AH B S
2013.1.24 263.2299 4980 1

2013.1.25 236.4001 4980 1

2013.1.26 37 1 R [




2013 4EF1 2014 A= AZEL R AR R L ECHIE AL

Table 2. Polar vortex analysis in Jan 2014
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Figure 3. The change trend of polar vortex region index and force index in Jan 2013
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Figure 4. The change trend of polar vortex Region index and force index in
Jan 2014
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