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Abstract On the basis of daily mean temperature data from 566 National Meteorological Information Center stations
and National Centers for Environmental Prediction/National Center for Atmospheric Research (NCEP/NCAR) reanalysis
data during 1961-2011, an investigation was conducted into the relationship between the variation of the winter North
Atlantic Storm Track (NAST) and the frequency of cold waves in China on the annual timescale. The results from
singular value decomposition analysis show that, on the annual timescale, the position of the NAST is closely linked to
the cold wave frequency in winter: When the NAST moves northeastward (southwestward), the cold wave frequency at
most stations decreases (increases) significantly, but the correlation between the intensity of the NAST and the cold wave
frequency is low. Further analysis indicates that change in the NAST position may lead to anomalous propagation of the

s BE 2014-09-06: MLETL AR BE 2015-02-03

BB EFR ARRIIE ST HA41575070. 41075070, AMATI (K% FHWIEHGYHY201306028, T35 mfe i b v TREE B H
PAPD

EEEIN R, 2, 1990 AR, LA, BEMNFRAERGR S KRI A UER TS . E-mail: zhouxingyanfang@163.com

BHAEE A%, E-mail: weijun@nuist.edu.cn



53

JA R TAE . AZRA R P B S X FR I SR 3l R RE S

No.5 ZHOU Xingyan et al. Possible Influence of the Variation of the Northern Atlantic Storm Track on the Activity of ...

979

Synoptic-Scale Transient Eddy Activity (STEA). This could not only affect the cold air activity of China directly, but,
after first having an impact on the general circulation via feedback, it could also have an indirect influence. The possible
mechanism of influence is as follows: As the NAST shifts more northeastward (southwestward), it is far from (close to)
the Asian westerly jet, which is unfavorable (favorable) for the direct propagation of strong STEA over the North Atlantic
region via this westerly waveguide all the way to China. Meanwhile, the North American westerly jet shifts more
northward (southward) and the index of the North Atlantic Oscillation is in its positive (negative) phase. Via propagation,
the downstream STEA could cause the divergence (convergence) of horizontal Eliassen-Palm fluxes over high latitudes
and the convergence (divergence) over mid-latitudes, which in turn will cause acceleration (deceleration) of the westerly
over high latitudes and deceleration (acceleration) of the westerly over mid-latitudes. As a result, the polar vortex will
(will not) be confined to the polar region so that the cold air will uneasily (easily) move southward, and then the
temperature of the low-level cold mass over the Siberian high will increase (decrease). All of the above anomalies
occurring in the circulation and propagation of STEA may ultimately contribute to the reduction (enhancement) of the

cold wave frequency at most stations in China.
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Fig. 1 (a) The spatial distribution of the climatological mean of winter storm track in the North Atlantic (contour interval: 4.0 dagpm?) and the time series of

the indexes of (b) NASTY (North Atlantic Storm Track Y), (¢) NASTX (North Atlantic Storm Track X), and (d) NASTI (North Atlantic Storm Track Intensity)

in winter. The horizontal lines in Figs. b—d are the average values
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Fig. 3 The differences between the years of NAST shifting northeastward and the years of NAST shifting southwestward for (a) 500-hPa geopotential height
(contour interval: 15 gpm), (b) 500-hPa zonal wind (contour interval: 2 m s '), (c) 300-hPa zonal wind (contour interval: 2 m s '), (d) 850-hPa temperature
(contour interval: 1°C), and (e) sea level pressure (contour interval: 1 hPa). The solid (dashed) lines denote positive (negative) values; the dark (light) shaded

areas represent above 95% (90%) confidence level



51 JER A AZRAERVG T KA 10 FR R &S Sl ] RESE
No.5 ZHOU Xingyan et al. Possible Influence of the Variation of the Northern Atlantic Storm Track on the Activity of ... 985

JE 5 38 I AR s AL IR A0 SR AH 5 R I 5 A R4 1)
IEAHROGER, RIS A2 3 2)) i s, AR g Tk
R T KA R T RIS o A R 5E
WA JAU R, F5ZIX I8 300 hPa f) v 4
B A2 A4 ] 8] 7 41) 5 ] 53 ) A0 0 48 B 28 Ak 37 K AH
K CEBE D, RIARRER 7 XIS e e, 3k
EAEAR . b il BRPg. Wb Fremea bl 2R
At rE EBHL X ORI I T 95% A FE AT, ik —28
ESE TV B X — AR A 11 Bk 22 30 41 5 3 ] S 3]
AR R AT RRAAAE R R

KA BN T 0 LU FER2 i R )
W8l WRTLGEIE B ) R E R 5 TSI
i1 R P RS Bl . CATHESTR] Eliassen-
Palm (EP) & HJ/KF-70 & (v - u'2/2 —u'v') 1T LA
AR T Ml sz e B A4 95 %oF AR AU 1) OE R iR 3 A H
(Hoskins et al., 1983; Trenberth, 1986), =01 _ L 751

90°N

“—Jﬁﬁﬁwtﬁﬁﬁﬁ<ﬁi%é),ux‘v\Wjﬁ%L
2.5~6 d PP RS EPLBN A 17 R ZE ) IR

QEMﬁE%ﬁTUEM%ﬁﬁﬁﬁ%m¥wm
TSI, B KT 0 (M5, FRoRiz sk g R,
B /ANT 0 iy, WIERZIZAL VG R ko . 1] 5a.
b 3 R ARV X Al AR B P R4 EP
KOVIE B B K E . NPT UUE L, K2
Sl (W VY R AR, BRI KB 25 7E 35°N AT 559N iz
AEAEWRAR I 5 HE A BAEH TG ER X 3, 1E 4
XNV E 4b ERmAb R R A s i e KRl i A<k
A, RO Kl 20 388 G AH B A P ()9 R DX 22 Lt 7
FIAEAD, i LA EEAL T 40°N PUE, X 5mAIL
AEIRROTE K [ b 1R A2 1% 2 2 2 AR TP A i i L X AR
XM . B 5c M ZEAEY), 9454 300 hPa £ 1)
NZEMEY (K 3¢) nTLUE W, EP /K EUE N
I (60 AR IR A LX) B 25 75 XU (ki)

80°N 1.

/@ ///

0.04 -oo ~0,04]
%)

K4 &ZILRPGREA R R 300 hPa A2 g X v At LR IR 0.02ms™): (a) fi4dbéE; (b) Ml (o) MAdbimimiimaE. e,
SEOORD) RRERIE (FO i W R BRI 95% (90%) (115 FERK:

Fig. 4 Composites of 300-hPa transient meridional wind (contours interval: 0.02 m s ') in the years of NAST shifting (a) southwestward, (b) northeastward,
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above 95% (90%) confidence level



PN S

Chinese Journal of Atmospheric Sciences

986

39 %
Vol. 39

60°W

60°W

EQ 4
120°W

60°W

—16 —12 =7 =3

K5 AZ=]L TG R4 300 hPa () EP ACEl & (Fisk, 7. m’

3 7 12 16 10°ms?

s LU (I, B 10°m s A (@ WARILE: (b Wi

B (o) MAALImPERIAE. IR () BIERREI 95% (90%) FIfe LA

Fig. 5 Composites of 300-hPa horizontal Eliassen-Palm fluxes (vectors, units: m” s %) and their divergence (shading, units: 10 ® m s2) in the years of NAST

shifting (a) southwestward, (b) northeastward, and (c) the difference between (a) and (b). The dark (light) shaded areas represent above 95% (90%) confidence level

X, XA R AN B AR IR B A S At A FH ) 1 FEEAR
L HOAAERE T 26 1n) RS IR 7 A0 AT RFAIE
422 FHROEFHERA

T A At RS Bl O 118 4 55 O AR G A AR
WAL FE AT IX 6 22 S ? Hoskins et al. (1983) Hf
FURIN, v 2 FE 75 RS0 A o AR AL Bk 1) R I
T, BRIV TS R SRR, B
T WE AR m) R Ui AL 5

TGie M 300 hPa (& 6a. b) ifS& 500 hPa ([
6c. d) EHSPTLUER], &FLAEFRkE L
R P0G — 35000 2 I b B O VG i S, T LGN I
PV RS R P AR A X 2 O 2R G A AT P 3 i,

EHALEMARAA K P, A= bR P i XAl
WPE R EE (& 6by d), KA PEBFAZ i E) AKX
£/ U RRIZ70 VT2 b TR S I e e NSRS S i 7
AP R BLIB O A7 WS & v S A E R EE
Ur )9 A B FE X, T A 47 o AR AR A L A
(2012 [R50 A m] LUK I s B2 LS URAN BB (1 7% 2
o RZ, WEHIMEAILSE (B 6a. o) B, RS
JUBE R A 3 )y B I8 TP H PG KSR, AR T AR
3 PG AL T LR ) TR A, I R
Kt BTS2 A TP AR 2 X, LR EIA K
[ BB AR B AR D AN, B R v 2 s
RN (T



5 4 JRRIOTEE AU RV TR A X T SR 30 T T RE S
No.5 ZHOU Xingyan et al. Possible Influence of the Variation of the Northern Atlantic Storm Track on the Activity of ... 987

90°N
80°N
70°N
60°N
50°N
40°N
30°N
20°N
10°N

90°N
80°N
70°N
60°N
50°N
40°N
30°N
20°N
10°N

Bl 6 AZFILKRIENES (av o) ARILAE. (b &) MIEHIER (a. b) 300 hPa BRASMBIENAE (R0 SEMLk: SHEAIR 10 m*s™) Fil 300 hPa
AR (5 BRI SR 10ms™) LK (ev d) 500 hPa {734 3 IRl 77 25 (B0 Lk; 5Lk MIBE 5 dagpm®) Al 500 hPa
2 (B BRI SR R G Sms™) & s
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