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Abstract The area size and intensity of 500 hPa north polar vortex and four quadrants are estimated based upon
54-year NCEP/NCAR reanalysis monthly mean geopotential height data. By means of linear trend estimate, Morlet
wavelet analysis and binomial coefficient smooth, the interdecadal variation characteristics of north polar vortex and
spring precipitation in China are studied. The results show that: 1) Seasonal average area and intensity of polar vor-
tex exists obvious inter-decadal variation. Before the middle age of the 1970s, area size of north polar vortex trended
to rise, and after that, it trended to minish, but during the size had a linear decline trend as a whole. The center of
polar vortex mainly displaced towards Asia-Europe during the early and middle age of the 1960s, while trended to

the Pacific and the Atlantic after the middle age of the 1990s. 2) Spring average precipitation of the 160 station in
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China obviously increased thrice and decreased four times. The trend of spring precipitation in South and Southwest

China is opposite to the Yangtze River and Yellow River valleys. During the early and middle age of the 1960s and in

early and late period of the 1990s, the precipitation was more in the Yangtze River and Yellow River valleys, but

during telophase of the 1980s. middle age of the 1990s and the beginning of the 21st century, the precipitation is

more in South and Southwest China. 3) If the area of polar vortex in quadrant II is bigger than normal, and intensity

of polar vortex in quadrant I and IIT is weaker in spring, the precipitation is below the normal in the middle drainage

arca of between the Yangtze River and the Yellow River, and it exceeds the normal in the seaside area of Guangdong

and Fujian. Polar vortex in winter influences more obviously next spring precipitation than the vortex of in summer

and autumn, especially for polar vortex in North America and the Atlantic-Europe sections.
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Table 1 Monthly south boundary characteristic height contour line of 500 hPa polar vortex in the Northern Hemisphere

Jan Feb  Mar

Apr

May  Jun Jul Aug  Sep  Oct Nov Dec

%m2k  Height contour line / dagpm 550 552 554

556

562 570 572 572 568 562 558 552




S B 5 % 5 o R 1%

596 Climatic and Environmental Research Vol. 11

3
H%F Summer
g g
: i
% 5
2 2
8 8
7] @
B B
B - ®’
X ¥
& &
It €
. 1 1 1 ) A, 1 1 1 H ] ' - 1 L L i '} 1 1 'l 1 i
1949 1959 1969 1979 1989 1999 1949 1959 1969 1979 1989 1999
4 Year F4 Year
3 3
HZFE Autumn £% Winter
g £ Ll
3 8
> s
< ]
2 2
] 3
8 5
7 @
B B
B B’ -
¥ ¥
@ &
& %
_3 L 1 1 1 1 1 1 1 1 L _3 1 1 1 1 1 1 1 1 1
1949 1959 1969 1979 1989 1999 1949 1959 1969 1979 1989 1999
4 Year FE4 Year

Bl 1 JeEREETHRRERIRELEY CET8) . KIEES (B2 RO 9 ST KL

Fig.1 Standard deviation of annual area of seasonal polar vortex in Northern Hemisphere (solid line), and the corresponding linear trend

(dotted line), binomial 9-year running average (thick solid line)
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Fig. 2 Morlet wavelet analysis for (a) area and (b) intensity index of spring polar vortex in the Northern Hemisphere

BIRBRE MR, MALBERERSE. A3 B, AUFEREE, FEVEARBNBEHEREE
AURB A FTRRRENFRFZARLE. ARBENES. AR BEHANE, THE
£ 20 R 70 FERFPYIZARIRL R BT, K. #%ZF. B LFEARNHTERR L&,
MifEHRERWEE, XHEARURATRER  FFRALNT 5 KEFAFMTHR, REMRRRE



M HIERSE: WRRERRRAISREEFRKNXE

No. 4 ZHANG Heng De, et al. The Interdecadal Variation of North Polar Vortex and Its =+ 597
3 3
#Z Spring HZ Summer
A g2
5 3 L
: 2,
3 T Hl g MpT
5 g0
v ol B
B R
) g -
3 ¥
% )
% aﬁ
_3 1 L L 1 1 1 1 1 L 1 _3 1 1 1 1 1 L 1 1 1 1
1949 1959 1969 1979 1989 1999 1949 1959 1969 1979 1989 1999
E4} Year Ffr Year
3 3
#HZFE Auumn _ i £%F Winter
£ £
a =
= =
] S
- -
3 o
3 g
B ¥
g - B
= ¥
£ 5L =
_3 1 1 1 1 1 L 1 1 1 1 _3 1 1 L L 1 1 L L 1 1
1949 1959 1969 1979 1989 1999 1949 1959 1969 1979 1989 1999
F4r Year HE44r Year

B3 JLEREFTRRBEARELETY K50, KBS (B2 RZHA I B3P X8

Fig.3 Standard deviation of annual intensity of seasonal polar vortex in northern hemisphere (solid line), and the corresponding linear

trend (dotted line), binomial 9-year running average (thick solid line)
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Fig. 4 Standard deviation of percentage of the polar vortex size in each quadrant (solid line), and the corresponding linear trend (dotted

line), binomial 9-year running average (thick solid line)
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