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Abstract Monthly NCEP/NCAR reanalysis dataset and temperature/precipitation data collected at 735 stations in China
are used to investigate variations of Eurasian Teleconnection pattern (EU) and East Asian jet streams (EAJSs). The EU
pattern shows a quasi-barotropic structure with obvious geopotential height anomalies at 250 hPa. In the positive EU
phase, the East Asian polar front jet (PFJ) tends to be weakened and shifts northward; the subtropical jet (SJ) intensifies,
inducing two well-separated branches. In the meantime, the Siberian High, the Aleutian Low, and the East Asian trough
all strengthen. The situations in the negative EU phase are opposite to those in the positive phase. The close relationship
between the EU and EAJSs plays an important role in the climatic effect of EU pattern. In positive EU phase, cold air
from the high-latitudes moves southward due to strong meridional winds in the PFJ region and the winter temperature in
China tends to be colder than normal. The warm air brought by the strong SJ and the cold air brought by the PFJ influence
the distribution of precipitation anomalies in China. The concurrent variation of PFJ and SJ is the main mechanism for the
EU to influence temperature/precipitation anomalies in China. After removing the years when the PFJ or SJ is strong, the
obvious correlation between EU pattern and temperature/precipitation in China disappears. This result indicates that
EAIJSs can act as a bridge that links the EU signal with the variation of temperature/precipitation in China. Further study
finds that the relationship between the EU and PFJ is more stable than that between EU and SJ. The configuration of PFJ
and SJ is different even in the same EU phase. The non-unique configuration of EAJSs in the same EU phase provides an
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opportunity for EAJSs to influence the climatic effects of the EU pattern.

Keywords Eurasian teleconnection pattern, Subtropical jet, Polar front jet, Climate anomalies
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WAV & AH ST (Burasian teleconnection, {Aj
EU) i Wallace and Gutzler (1981) Fi|HH fiAH
KETEFRE N, IR Ab R 4 o X A 2= 21
RS, HA LR m A g5k . WO A OGN N
500 hPa {3 & e R e S h Rk X . HA B
BRI PG X 1) B 1) AR A G R o HARAE BBk
ARSI IR AT %5 U198 . (Watanabe and Nitta,
1999; Ohhashi and Yamazaki, 1999), X%V Hh[X
SRR A E TR RER

VEA RSN ERELZE RSN SR, BV A A
X 2R X A AR AR s e 52 B T T2 . BROE
TEAH OG5 2 2= KU AR A AT il 5 AH DG 1 (Gong et
al., 2001; JEATFIE4ZE, 2006), X4 HuX )
AR SE . AR, SIuE s
b, BRIV R AH DT B 2R 0 422 X\ DL A 2R I 1 [X i i
SR E N E (Lim and Kim, 2015). BKIF
TEAH G 5 AU T (B AR AR 3R, LA T
AR VA E 11N I N P Y P P T 1 P T
BN B, AR TR 0 A= Ny = (1) MERA ( Tachibana
et al., 2007), qERMVREA] SR T IEA AR, 3
B AR B A, ksl s A TS AH I, R
ARG, BEAKHT I AR, 2012). 7R
2008 4= [ e 7 RS R UK R K E T, ARIR
BLEU g fe b 1) 7 E2E ) /EH (Wen et al.,
2009; Zhou etal., 2009). W& H R EEF, W&

KA AL B T T A& Z= AR AL, AT DUE A 2R 2
HAAL IIFE 7528 (Sung et al., 2009), #ilT[f]—Lk
TARNIEEHS, 3 =8k RO KL B2 2840 EU 1
WEHRE -0 (1 52 LT 42 o (Wang et al,
2010; Cheung et al., 2012, 2013), KKV & KA
R RERZE T B =g BN W] AR, oot 2 il
JEE R 7K S5 1 e R i) tH B 3 T2 B B (Wang
and Zhang, 2015a),

M2, BRI R AH 5CRL JE dfi] B 2 MV i DX =i
IR AR 2 A7 I S0RE O 38 AH OC AL 2R 1 2=
A ER) 5% Wi U 45 kg R TP 32 AH 5% 88 55 7 1 R i R 2
ENORTE 2 5SS NS = =it (R IR A=A 40 2/
A7 e e 1 DX R IR Y 38 AH OGB4 AR AR ()45 5 5 2R
WA BB R Ed >k (Takaya and Nakamura,
2005). ARTHE Sung etal. (2009) 14047, R
ZPPUAPTR Y. i P O iR R 47 47, DRI BB AH DG 7Y 5 s
FEL I B2 (R AH G PEAR SRR 22, IX BT ] R HiAth 3=
SR AS 2 PR R = A B R VR

AW T 56 73 B 48 i BRIV 38 AH 5CHY [5 B 1) 35
AR RIAEA R, DR AT T AN RIS A IF 2R P 4 XK
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SO IR A B PR A KRV 288 A DK 250 Aok R v T
AEHIE o ARG T AMTST, AR L s S0 AT LUy
W, ALWBITE SRR, K LI X B oS
SALRE R AR A LA L X (Watanabe, 2004; Yu
and Zhou, 2004; Li et al., 2005; Xin et al., 2006; Yu
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and Zhou, 2007). A5, IbhiGsh (AO)
T Ik 53 M0 7 XA T X AR A e A s (i
X 45,2004 ; Chen et al., 2005 ; B4 SCRTEENN £, 2006),
R 2 R AE R R R A6 3 A5 5 R AR T
HEFE KPR EE/EN (Gongetal., 2001),
2y AR e 25 S A 15 RE B A A M I R KR 18
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R SAR N A BRI I 2 6] X 6 i) 85 ) 2
fift, A3 A TR ULV T2 AR TR0 45 3 s [X
% 785 7 A S (R ) BRI
2 HFEMAE

ASCAF I KSR 2 LA NCEP/NCAR 4= Bk
BHENTRRL, KPR 2.5°X2.5°, W]
KRN 1951~2010 42, A2 OOHT—4 12
HEPYER 2 H, F0RR 1 HBFTEE. FRIE
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FFEIK B

RK MV 3% AH G AL 45 %e R ] Wallace and
Gutzler (1981) Z5HHIAZ:
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AR A A T A SR S I, A AR
g 5 b 2 BROR AU U T B %55 D) AH 9% (Watanabe
and Nitta, 1999; Ohhashi and Yamazaki, 1999). JL
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Fig. 1 The winter mean EU (Eurasian teleconnection) index for the period 1951-2010 (solid line), its linear trend (long dashed line, exceeding 90%

confidence level) and low-pass filter (short dashed line)
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Fig. 2 Composites of 500-hPa geopotential height (red solid lines) and 500-hPa geopotential height anomalies (solid and dashed black lines) for (a) positive

and (b) negative EU phases. The light and dark shading indicate exceeding the 95% and 99% confidence levels, respectively; red shading is positive and blue

shading is negative. The filled circles indicate the anomaly centers defined by Wallace and Gutzler (1981)
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Fig. 3 Longitude-height cross sections along the center of the geopotential height anomalies for (a) positive and (b) negative phases of EU pattern. The light

and dark shadings indicate the 95% and 99% confidence levels, respectively
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e, CAENARWZERIRR G, 524 25 7 X (1 i
£ L B K FIERIR 51 (Yang et al., 2002; Jhun and Lee,
2004; ZEE24I%% 2004; Zhou and Yu, 2005; k44,
2009; Zhou and Zou, 2010; [ii H 5245, 2013; Zhang
and Xiao, 2013). HRIEZAIWITY, AR S
SR R 15 S A o [ | 2 s v LB 4
P (HEIES, 1958, FEFS4%, 1958 M
A, 1986; 48 k%, 1990), ANV 2 Al
Il SR AR A A BN, P AE I ]
R AR FAFEA B OCHE: — SRR R &
RAEARNS, 5 — 2R sl ar. fiE kA4
Ak B 4 4 T RO AH DG AL IE SR AH I 300 hPa
i 0] I AL o) MR A . TR LUE
A TR IR B2 4 i) RO A o0 tH B AE AP 7
B, HARR AR X, AR 10 T 16 2 P il A
WX o IEAT AR, 12 X sk e KRG AT IA F) 65
ms ' BLEy AR, KGR, kKA
JE60 m s ' IELH 2R K KBS 1L 5 B AR
A, BROEEAR SR EALARRS, R AN, ANk 2]

15ms™, JFHEL A RGE OB Ly SREAR IR
MR KRR, B 20 m s, AHARRE AR IR
T U X A B P RO A oy, SR AT S
LR SORAELS ) g A I R . B T 5
AR 2 A, o St R W B A B A 5,
IO 228 AH OCRL IEAT AR N, ity S O B B 2k
o MEhm BRIy B, 2IH 40°N ALl
JATH B PR 5 A S FRFAE o RO 28 AH SC AUA T IE A,
A, 400N LAAE Ay F RGP HLAR I & 1) X RR 1)
FERG 400N LARIER 17 WO el 7 5 110 2> Jt X 35k 4
R 53 b XAy T AT R - o BRI 2 A DG 28 1 A AH
1 S & I R i S B e S VA W RS € o 5/ B e S = 8
JEMRI R IEEE -, AT 3 B0k 2w 1 b  8),
A SRR 2URAREE RO, ST IX 4y . WO
TEAH T, T A AR AR B, 40°N LLIE A IE B
SV, LA R SRR, ARSI AT SR X KSR R, A
B, R 2RA S X 53 .

IEHY 70°E~100°E ~F AR S AR Faty
S E s> (K Say ¢), 130°E~160°E ~Fi448

B4 BRWAS Ca) IERAIAT (b) SARIAHIR 300 hPa Zifig X (B 5e2k) ML BT (IR 4040, #fi: ms™o HOMEOHLL GERELm

LIS KRl 95%H1 99% A B kY B

Fig. 4 Composites of 300-hPa zonal winds (black lines) and zonal wind anomalies (shading) for (a) positive and (b) negative EU phases. The light and dark

lines (blue and red) indicate exceeding the 95% and 99% confidence levels
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Fig. 5 Longitude-height cross sections of zonal winds (black lines) and zonal wind anomalies (shading) for (a, c) positive and (b, d) negative EU phases: (a,

b) Averaged over 70°E—100°E; (b, d) averaged over 130°E-160°E. The light and dark lines (blue dotted and red solid lines) indicate exceeding the 95% and

99% confidence levels
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Ding, 1990; Cohen et al., 2001). P {4 Hi{E &
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Fig. 6 Same as Fig. 4, but for meridional winds
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Fig. 7 Composites of sea level pressure (black lines) and sea level pressure anomalies (shading) for (a) positive and (b) negative EU phases
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Fig. 8 Composites of 500-hPa geopotential height (black lines) and minimum geopotential height along each latitude (red lines) for positive (a) and negative

(b) EU phases.
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Fig. 9 Correlation coeficients of winter EU index with (a) temperature, and (b) precipitaion in China. Red and blue filled circles indicate the coeficient greater

than 0.2 and smaller than —0.2, respectively. The blue and green circles indicate the values are significant at the 95% and 99% confidence levels, respectively

UL W B8 A5G 20 14 9% 28 AR BL T R A S0 B
e o AT S S RO RE A S 2 TR B AR E
MISCAR, 3 SR WO RE AR Y[R Rr AR I AR TE e 2%
UL [R] IR A7 P AN [ FO G B, 30l DRI BB A S 2R
[l 7 AH R e 2 AU AN — 1, £ 5 RS AE KR
BEAHORR A — AR NS W s A 25, A
11 A6F DRI 328 A X 2R 1) A0 28 e 2 R 2 A

6 it

FIF NCEP/NCAR 4 #r B8k}, ASCE 585 bt
T 1951~2010 A1) 28 HL KOV 28 AH G B [ £ 1) 2% [a]
SER RN (AR AE , R 7R T BRI 38 AH OC YA
[ (57 A B 25 30 KA OR I I 2 5 o E SR SE Al A 9%
TR i 2 2 A T 2R KW 38 A G 7R R0 3 [, Ak

FEE T E M RAER, IR T RS
1 UL Y 8 DT 88 A G 2R A 0 () R T
%'VBﬁD_F:

2 ZR ROV 38 AH OC B4R R B B S R AR AR
FAEBRAARE 5, A I B IE AR 3. DOKP:
gk A WO REAH DCHY 1 A AR I, BRI KRS F 500
hPa i A PR V128 B —IE— S g1, WK
P RE AR S A AR AR ) o TR H 450 HE, AF
B B S U T 250 hPa i, A 3mSR
7 250 hPa (=5 LA N 2 IE RS54, 1fifE 250 hPa
DA BAT— e it

IR Fok R, BRI AH OC R A7 1E A7 AH
I, 2R e e A S R A W s, B E AR
ARV AR SR S I SN, P SRR AR R A



34 VET S ARV e UL DI ) 2R A X 48 2 Y R A 5% B 01 D S
No. 3 WANG Ning et al. The Influence of Upper Level Jet Streams in East Asia on Climatic Effects of Eurasian ... 471

(2)

50°N —

40°N

30°N —

20°N

50°N —

40°N |

30°N —

20°N —

I I
75°E 90°E
10 [FF 9, fH Iy ZAsili Aif S i ik 4 4

Fig. 10 Same as Fig. 9, but for results after removing the years when the polar front jet is strong
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Fig.11 Same as Fig. 9, but for results after removing the years when the subtropical jet is strong
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