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Zonally Symm etricM odes of Northern
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Abstract The wo mportant modes of standard ized w ntertine zonakmean zonalw ind in Northem extrat
rop ics are extracted using the method of emp irical orthogonal functon( FOF). The leadngmode ( exp lat+
ning 3% of the varance) is characterized by ananalous westerly( easterly) n highim ildle latitudes and
anam alous easterly(westerly) inm id-latiudes and the antphase variatons of SLP anam alies betw een po-
lar regons and h gh-m iddle latiudes The lead ng mode is A rctic Oscillation(AO ). The second mode de
fned as sub-topical oscillatbn( STO) (exphnng 21% of the variance) emeges as ananabus westerly
(‘easterly) inm id-latitude regbns and easterly(westerly) nm ddle-bw latitude regbns and shows oppo-
site variations of SLP anan alies betw een sub-polar regons and sub-trop ics The spatial struciure of STO is
studied The results ndicate that STO shows a pram inent zonally symm etric stucture n the horizontal and
a quastbawtropic stmcture n the vertical The zonaltmean tenperature field associated w ith a positve
phase of STO show s negative ananalies n highr-m dd le latitudes and positve ananalies in sub-tropics and
the enhanced Ferrelmoves equatorward W e still concluded that STO can both be found inw inter or the
wholew inter half year but not n the summ er half year
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Fig 2 Regressons brSLP n Northern H an isphere w ntertin e versus the ndices of ( a) he firstmode and (b) second m odeg

espectively (Contour nlervals is 0. 5 hPa and areas passing the F-test significance level of0. 05 are shaded)
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Fig 4 Regressonmaps brw ntertin e geopotentinl height fields (\a) 850 hPa ( b) 500 hPa ( ¢) 200 hPa
in Northem H an isphere versus the ndex of STO( units gpm)
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Fig 5 Regressions of zonatm ean temperature( contour),

and m erdional circu lation( vectors) versus
the ndex of STO( contour nteval 0.1 C;

vectors are  units ofm /s vertical velocity x 50)



298 ARARFRF R % 314
(3—5 ) (6—8 ) (9—11 ) 5
( 6 6
3 s (1) EOF
, 2 1 ;
5 2 ; 2
s 6a
. 21%,
STO s
. (2)STO
A0, AO STO i
s 6b 6¢
AO, ,
STO
, (
) , ( )
(
90°N 90°N
80°N | 80°N |
70°N | i 70°N
% 60N |, g*? 60°N
' 500N ' 500N
40°N 40°N
30°N 30°N
20°N 20°N
20°N 30°N 40°N 50°N 60°N 70°N 80°N 90°N
90°N S
80°N
70°N
% 60°N
' 50°N
40°N
30°N
20°N
20°N 30°N 40°N 50°N 60°N 70°N 80°N 90°N
E575 4

6 (a) (b) (¢
Fig 6 Cuwss-correlaton coefficents of the zonakmean ananaly of SLP

n (a)w nter (b) spring and (c¢) autumn n Norhem Hen sphere



% 347 FRee L, 5 ¥ HRK AIRIRA e sHARALS 299
. , 2006 29(5): 613-619
' R (0] :
[ 1] Thanpson D W, W allace JM. The Arctic oscilkhtion signatre in
J]. , 2005, 28( 5): 640-648.
the wintertin e geopotential height and tem perature field [ J]. Geo- L] (5)
hy R es Lett 1998 25(9): 1297-1300 [11] Wu BingyiW ang Jia Possible inpacts ofw inter arctic oscillation
phy R es Lety :
SiherianH igh the EastA sanW nterM onsoon and Sea-Ic
[2] Wallce JM. North Athntic oscilltion /anmular model Two para- " erznd f eS ‘.1520051511; 2]n 21;7_(;;0&)“ and seamiee e
ten t . v A mos dc : ).
digm s-one phenanenon [ J]. Quart J Roy M eteor So¢ 2000 126 entl ] ' oma >9(2)
[12] ) . . [J]. , 2006
(564): 79805
18(1): 52-62
[ 3] Nanmias J The index cyck and is wl i the general circulation 3 (1)
[Jl. JM eteor 1950, 7( 2): 130-139. L13] ’
(4] [J]. , 2006 26(2): 135-142
' ' [ 14]
[J]. , 2004 23(4): 429434
(5] [J]. , 2002 22(1): 81-87
’ [J]’ 2003 8(4): 436442 [15] Thanpson D W, W allice JM, HegerlG C. Amularmodes in the
[6] ' ’ ' extra-tropical circulation Part ii: Trends [ J]. J Clmate 200Q
' 13(5): 1018-1036.
[l , 2003, 58( 4): 559-568. (3)
[ 16] )
L | ' [J] 2002, 22(2): 127-138
[ , 2004 16(3): 211220 ’ ’ ’ )
[ 8] [ 17] [D].
’ . 2006,
[ , 2003 26 (1): H7
[9] . [ ]



