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Abstract Based on the NCEP/NCAR monthly reanalysis data and daily observed data of the 542 stations in China, by using
the singular value decomposition(SVD), correlation analysis and composite methods, the relationship between the configuration
of upper-tropospheric jet activity and the winter monsoon as well as their impact on the distribution of winter temperature and
precipitation in China are investigated. It is indicated that when the intensity of the subtropical jet from the Tibetan Plateau to
the eastern coast of China is increased (decreased), and the temperate jet in the middle-high latitudes is decreased (increased) ,
temperatures in the greater part of China tend to be lower Chigher). If the intensity of the Middle East jet is increased (de-
creased) , East Asian subtropical jets move towards south (north) and the southeastern part of the temperate jet is weak
(strong) , temperatures in southwestern China are lower (higher) while those in northeastern China are higher (lower), and
there is more (less) precipitation in eastern China. Associated with the variation of the horizontal wind components, the west-
erly anomaly over the subtropical regions and easterly one over the temperate regions strengthen the East Asian trough and
weaken the high pressure on the Tibetan Plateau, leading to a stronger East Asian monsoon and a weaker Plateau monsoon, as
well as cold air in high latitude moving toward south . The velocity gradient of zonal wind between the subtropical belt and the
temperate zone appear to reinforce the confluence of cold air with warm air at low levels. The correlation matrix shows that the
East Asian monsoon index (EAMI) and the Plateau monsoon index (PMI) have significant negative correlation in winter to
each other. During a period with abnormal winter monsoon, if intensity of the subtropical jet is strong and the temperate jet is
weak, the cold air would be sucked to South China, leading to reduce temperatures and less rainfalls in China. Conversely, the
warm air would be sucked to North China, then temperatures rise and there tend to cause more precipitation in China.

Key words Subtropical jet, Temperate jet, East Asian monsoon, Plateau monsoon, Winter climate in China

# ZE A NCEP/NCAR ZH #5041 5URH A P [ 542 A~ & 58 H LI B0H - R A 5 (6L 0 A8 € 23 A A5 R A7 45 07
BGPTSR B G B A 2 RN G 2R T LRl TR AT S . 2 R SR R I 2 S Y AR A R 1Y R A
TSR (55D o i AL A0 S GBI R ] R LR T AR S T i X AR D 5 P AR U R () R I R A S O A P
CIE D -l 7 T A T S A 585 O ) TP S /= AR IR o) R B A AR 2 IR v R Bt IX & FR K i 2 () o 2545 7K XU 1
AR SRR DX BV XS 58 AR A AR XS R N AT R TR I R R R r K AR i b XU R L AR A& Z2 X

R TRA . [ KT S LIRS & R R (973 1)) (2013CBA30202) | 2011 4F JE 12 45 2 45 1 1 2 Bk 40 % 99UR} IF 56 4 W5 Wi A (G 9 2%
(20113228110003) ,2010 4F 43 35 ¥EAT Ik (X ZO BHIF & T (GYH Y201006038) . [F 5 Bl 4% S #£.55 H (2009BAC51B02) | 1. 35 85 4%
e E R A TRVE BT H (PAPD)
PR A e g, EENF SN 2 5 A5 . E-mail: huiru_yao@126. com
SIRAEE R, FEMNF s 1% 0F%% . E-mail: lidl@nuist. edu. cn



430

K2 2013,71(3)

Acta Meteorologica Sinica

SR L T R RS S A A 555 v o LIS S« A L Y R DA XD S . AR R R R X ) KUY 22 S R R T
WXHEIZE B SR N5 SACBER . R FERAEFEAMD 55 H & KNIE R (PMD EL T L 2 A, £FNRW
SO i) SRR S O B LY U O 9 G T v s A T I A I I SR A T I T AR A R T I DR RR ot DXL L
TR 5 2 2 o AR 26 B2 1 2 3 U 32 3L O R i 51 e i) b i 6 5 B0 [ QR 3 M DXL K I 22

e 3t
HEESES D442 P462.471

15 F

SR TR E B2 X =30 m/s 1Y%
T s TP S CRBE AR 45,2000) , b2 BR 4 25 0 Ui #h
X A7 75 A6 S P8 XL &L 3% (Chaudhury . 19505 Yeh,
19505 = FHAE . 1952) , Yt 28 T 5 Jit B 38 1 — SR
R SO0, B KRG A7 F 200 hPa %5 & 1 Bt 30
(Krishnamurti, 1961) , M3 #ig XU H 0 78 BRI B A6 b
FRA3 A5 043 o0 AR A I (P I 22 30D 0 AR 1 1) B 2
T » T2 Y 28 1) 6 S S KA T T 342 A8 T 2 XL
W WME S (25 1F 45,1958 Li, et al, 2000; 2= 5248
452004 ; BLIE 45,2004 ; Lin, et al,2005) , B 27
A ARGHT 200 % H D R 2 A A L N R 1 A0 A R
M) Rt 4R 25,2008 ; Zhang, et al, 2005, 2006 ; % [l B 25 .
2009,2010) 5 75 — 32 Ar T H i 5 B b X ) I Y 200
(AR B S i) - B AT B 35 1 B A e AE 3l 2 3% H %
B GE 43 BT 32 W, FLAE 300 hPa %5 1R i 148 R W i
CIRMEAT 55,2008 AL 4R A5, 20100 . 7 9 @ #4H ZUi
IR 22 0 AR A e 2 <7 T 2 A A 7 KO
280G T8 4 BR B 1 20 X (Reiter, et al,
1969) , H 5 b 2 i a A1 5 H R XL 25 il 45 R G2 M B
M) TR 247 o X6 S 9 — RSP9I b 58 DX ) A T 38 ke
Fim 3h 3l B8 19 1% Hr A AR K 5T Bk (Blackmon, 1977;
DeWeaver, et al,2000;Strong, et al,2007; Athanasia-
dis, et al,2009),

1o 2 TR A 4 2 iR B R T T ) E A X I 2
2 5P ELAFEN LR BLEZ LT, R
FEWT L R AR 8 5 R RGO & R e b R SR
SRR B, SO A O XA A
(A VR 5 A 37 U A F) T 45 ST L 1K 1) 4 2 JRUV4 1 1) i
& Ry E A S B R K, (Chang, et al,1980,1985;
Lau, et al,1987; Hou,1998; Yang, et al,2002; T
—JC,2005; BFE,2007) . =528 20 S A1 R
AT AE FH B X 1) & J S 8l (Ramage, 19525 New-
ton, et al, 1984a, 1984b), Jhun % (2004) #£ ##
300 hPapg (At 2 ) 2% € LT — A 7R W4 2= KU 4R
. L PEAE(2008) 45 HY L Bl G 2 R AL R Vs Bl

R AT 0 R SO AR 2 R e B R v T A B A

HEABNRRTL . KA (2008 118 T4 ZF ik
Wammam R o a5 hEEKGHER. 1A,
HR S R AR L AP R X & B et g —
FE SR (ffd 2 8 56, 20105 #h I5 88 %, 2012) . BR AT
Jb AT R R AR A AT A 2 D A L & 2R R R
MR S E S EAFEIR LR L 0% 1Y)
(Schiemann, et al,2008; #k £ 414 ,2013), v WL 2
L5 b T Y 6 R AR M Y 25 5 N RE S R
FIASA] DX S8 2000 i W ) A28 b X & 2 A 5 2
W 2 T o3 A %5 1

KT RS QM S B R 5 R 2 B8
MR R AR SO 2% 8 T 52 P RE L B IAR G )
YEF . (A 7 A0 2 BR AR S 2= KU, 5 9 s 5L I
A H ZRIRU R G 25 5 9% M X R I il 2
R a1 AR A RIAEAE w8 D 2R X5 e D B HL ] 300 X
BT R K R SR WAL BT B3 A G
(HIEE L1979 R &%, 2005; 4R U0 IF 4, 2010) ,
PEILA CHE et TAZ TN E S 2005 E X
AR R R K B B 23 0 A R AE R O R L AR T R T 44
IR B 33 TR] 222 3 % e, T A 3 R K e LB B A
HE— A K TR AR B B T 2 8
FER AL S EAFESBESEH LR P EEL
Z A5 12 T 43 B R0 T 4R 1R S 2 K0
2 GERRIT A

Sl A RORHME A - (1)1950—2012 4F NCEP/
NCAR & H B3 87 52 Rk A 45 7K SF- R AL 3 g i
I A% K B A 2. 5° X 2. 5°, 3 B J2 K 1000—70 hPa; (2)
ETPEERRLE L P05 753 3% H AR
FIFE KR, P E 1960—2010 4FE 4 42 WL 1 542
Wi, U RAEL R —F 12 H £ 44 2 H .
1951 4F 47545 1950 4F 12 A 1951 4F 2 A . K
-4 R FAE S0 R A5 W 4 1 g R P XL
WPICGEAS . 3 &5 5 (0 70 i (SVDY IR T4 Fm =
A3 v T AT L R K R B S A RRAE R 6 R
FEXT X2 KO R 5 2R 30 2 AR e TR 2 R A 7 A
RITT  FR3E AT A B — AP BRI A 25 R 1 40 ] 220



2R A < P U 1T A e KUY 5 AR B KX v ] A 1 2 )

X o [ A SR AT RERE N . T BRI TR
2 R B AL AR R AN ) W o HF- 4 67
B AEAR SR A B A A A R =30 m/s [ X5
Il PR B S AR TR VA A S = T i = B TR N
A T35 v AL i 40°—60°N X 3, [ P4k 17 45 S
FEAR I TE AR 0 g 5 B A 2L A IR AF 55
2008; £ H 4H5E,2010)

3 AFWMEE WS EARA LR

#2155 (2009) 38 35 28 55 1F 32 PR B (EOF) 43 Hr 45
WP EAFERWE 1SR T 2K g S
SN EE-BIHE.H 2 AR THEL TR
i 2R b X T IR R L P R X T R R AR AE .
] 4 2 [ K N B A S 2 ) AR AR B AR b L A b AL T
BTG AL H X S i R B VL AR R T
PRI — b 23 2 M H G = 55,2010)
AR I 43 A7 5 9 5 A5 SR I AR AR A R 7 X
BBV b X T 50 4F A9 200 hPa %5 1k 1 4 Xk 3
5 b A = AR AN K A3 AT A A i TR
LA S A& AR5 E R AT RBIK R .

3.1 2RREHRESRENXR

228 200 hPa /K )Xz 5 s 542 4~ 65 0 (W] )
A AT S A3 7 T RS BRI AN 1 B
T2 87. 2% . 5 1 BLAS R B P 22 °F
I FI 67. 3% . f#F; 200 hPa /KF KI5 (£ 3) J7 24
M) 18. 4%, iR BRI () 1Y 55 %0, RS B A2

-0.279 0.279
K1 428 200 hPa /K- X3 (A2 ) 5 i B SO B ) & R A8 40 R 55 1 BES A2 S M 56 () 5 A AR 56 ()
RS -3 1L 95 %6 15 4 56 s LA 46 - V- 35 i =30 m/'s 119 X385 7 HE « ) A 220 3 7 249 7 )
Fig. 1 Left (a) and right (b) heterogeneous correlations of the first SVD modes as decomposed
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from the winter 200 hPa horizontal velocity (left) and temperature (right) fields in China

(Shaded areas denote the values significant at the 95% confidence level; thick dashed lines

denote the area of mean velocity =30 m/s; boxes denote the position of the mean subtropical jet axis)
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Fig.3 Left (a) and right (b) heterogeneous correlations of the first SVD modes as decomposed from the winter 200 hPa
horizontal velocity (left) and precipitation (right) fields in China (Shaded areas denote the values significant at the 95%
confidence level, thick dashed lines denote the area of mean velocity =30 m/s, boxes denote the position of the mean subtropical jet axis)
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(Thick dashed lines denote the area of mean velocity ==30 m/s. boxes denote the position

of the mean subtropical jet axis, shaded areas denote the values significant at the 95% confidence level)
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(a. zonal wind, b. meridional wind; thick dashed lines denote the area of

mean horizontal velocity =30 m/s, shaded areas denote the values significant at the 95% confidence level)
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(Shaded areas denote the values significant at the 95% confidence level, thick dashed lines denote the

area of mean velocity =30 m/s, boxes denote the position of the mean subtropical jet axis)
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Fig.9 Difference fields between strong EAMI-weak PMI and weak EAMI-strong PMI years in winter

temperature (a) and precipitation (b) in China (shaded areas denote the values significant at the 95% confidence level)
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