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a Coupled Climate System Model FGCM0
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Abstract The performance of TAP/LLASG climate system model (FGCMO0) for simulating the seasonal variation of
East Asian subtropical westerly jet (EAW]) in the upper troposphere is evaluated by analyzing the differences be-
tween the coupled model results and the NCEP/NCAR reanalysis, and the relationship between the EAW] seasonal
variation and the atmospheric temperature difference in the upper troposphere from north to south is also been ana-
lyzed. The results show that the simulated vertical and horizontal structures and the seasonal variation of EAW] in

FGCMO are consistent with the NCEP/NCAR reanalysis in winter and summer, but considerable biases in EAW]
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strength and location exist in FGCMO0. The EAW] strength is too strong around the Tibetan Plateau in winter and
summer, but too weak over eastern China along 115°E in winter and too strong in summer. The EAW] center is lo-
cated at 40°N of the northeastern Tibetan Plateau in summer, whereas the EAW]J center in NCEP/NCAR reanalysis
is situated on the northern side of the Tibetan Plateau. In addition, there exist obvious biases in simulating EAW]
northward migration in May and the location in August. Analysis of the EAW] seasonal variation and the atmos-
pheric temperature difference from north to south in the troposphere indicates that the EAW] center always corre-
sponds to the largest atmospheric temperature difference from south to north in the troposphere. Compared with the
NCEP/NCAR reanalysis, the simulated temperature differences in FGCMO are reasonable in winter, and apparent
discrepancies occur in summer. Comparison of the simulated and observed precipitation indicates that unrealistic
heavy precipitation center is related to the location and intensity biases in the subtropical westerly jet. The correla-
tion analysis shows that there exist significant positive correlations between the winter EAW] strength and the sur-
face sensible heat flux in the ocean area of southern Japan, and between summer EAW] strength and the surface sen-
sible heat flux in the Tibetan Plateau. FGCMO can simulate the positive correlation in winter reasonably, but cannot

simulate the positive correlation around the Tibetan Plateau in summer. The outgoing longwave radiation (OLR) al-

so affects the simulated subtropical westerly jet.

Key words

1 5|8

P T 25 S b DX R ) b A7 0 A2 4 1 T Ay
fiE s TP R R B W B A 2= AR AR A2 2R Y
2= () oAt DB 22 1 2= XU R AE . H i
FIFEER S R GBI WG AT AR, o 1)
T Y R AR e BAT B 1 IR M 6 P Sh i T Y
A5 BB 0] 7R WVl DX R AR A A A AR AN T
REJJHERIRAE B AR, FERIMAEARE S B M B AR
P DRI B SRR A AL, AR 3
FRy i R K DXL T T PO S A P i X O HLBEA B
B A R BR R ERRAE . A3 HT S in CLIV-
AR (Climate Variability and Predictability)/Z= JX{
RATAX BRI 10 MEEALER, KL
P R AR AS i L STl P 302 IV DX %) A R Rl 7
SIS RSN TR AT SR O 1) R S R B g . fHL
SR H AT Ik R T A 7R AR X BX
—HZ R FE R B EE IR, B, B AR
DI R R e s, i — 2D T AR A 2R 1 12
W3- AT A R AR R TR T 9T, N 22 07 T 4B 7 A e
A X A S b DX 7 5 RN R i A AU 15 B
JRPR R F A UR R G L, 4 R AR X UG H
JE TR EAEAS AL LR BN K, B EE AR
S SRS A

A GERL 73BT A B 2R R ASBR 1Y) 2 o
e . F AR S, X R 2 1) 4 N 45 AR R I A

East Asian subtropical westerly jet, seasonal variation, coupled climate model

7 VYR 9 R AU A B DL R ik B A A HLAT 2 D) 5%
AU BUERSE RALIE R AR 2R KUK 5 X
TE BT Z R o PR AR O AT Al
oy Y KRR U R RE FT REAE—E R E SR
o X B ER LA B I C R . (HLATEA
IR AR G B EN . MR E 2T
TCTERR 2 X i S ) B A A S B A K -3 %
R RS S, R R ERE A AR
i DR Jey b A IS B s o A IE B DR
HERKN . B, TR RRBHERS A TR
GuRta, T PR G U R SRR AR B X Y
BEAURE S R AR H 2.

Bl E R BRI BT T T R TR A
MBI R ) 22 BUE B [ K S SR % (TAP/
LASG) #fEH T — Ak & G Xy il 1 i
(FGCMO) ", HFTAFZ A SR R G A K
SEREARPERRAS L PO XUR S B L Bl RF
I JRE A Vi T 1 JBE T AR BN AE B A L KR ER 2t
REAFC AT TRIB R IFAE 1 (E 0 R
RES P T TR iR A Z . BAR. MERGT
R A PR R I NCAR 1y CCM3, fH iy Fif¢
FERR Y I — > R R B I PR O e, DR X
AGMVERE ] RE2 5 ORI BT ARl . AR S X
Fear AT FGCMO #52 sUBE UL i Al NCEP/NCAR 73
Hrgett b B XA 2 b2 AR R PR 7 XU i A 2=
AR R SR AU = i BE B AL 22 R R R



6 #1 TKMRAFAE . — A R G FGCMO X A< W il Aty 7 XA 0 215 28 Ah R A4l

No. 6

ZHANG Yao-Cun et al. Simulation of Seasonal Variation of the East Asian Subtropical Westerly Jet ... 1179

PP A OO 2R ) ety P R SR RN RE 1.
PE— 2 R SRR R SR b 2 1 s o

2 EAFFEE

A SO A B S LASG/IAP % J& B v <A
4155 (Flexible Global Ocean Atmosphere Land
System Model, fa#k FGCMO) fik g i . %
XAl & NCAR CSMAL, B & —A i KA
(CCM3, L18T42) . g Vi, fili 3 A= Py P A =X
(LSM) ., fij B +HEK G L 3 Sy 2# i gy 2
MK R S R G, ST Rl
— AN HE A AR A SRS, FGCMO {8 CSM-1 1y 1t
PR N TAP/LASG & 58 =0 K PEH
B L30T63 , HAFE /A RFEARAE , (HETI SCH] T
WROKIE AR A AR LAV ER B i) LI 9 Rk
28 L30T63 MR e A K2 BE %l 1. 8757 X
1.875°, M E 7 1A 30 J2; KT RAMRK. i i 45
2 KB A A0S 1 W SCRk[ 18], Horpr, AU
X COM3 [ 7K EA4y BN 2. 8125°X 2. 8125°, T 1
Jri ok 18 J2 . FGCMO iR CL R 110 4, mARH
RIPEREFF A RE S a1 AT RT . A7 AE FL A A 107
R A, (H% R e — T R
MR A, R HTIZASE 7E 7R 0 b X g 45
PAZE T, 0T RSB E A AR W AR 58 B M R G
KTBERA R . AP 11~110 3% 100
SRR,

SCrp Y NCEP/NCAR F43 B 96 R U 45
WGy, WY KSRGS (OLR) | Hh i &
POl AR, B 1948 4F 1 H & 2000 4 12
AL 534, Hid K. 5 5 R K2 BER
h2.5°X2.5%, FEH TN 17 J2, Hb i A & 5%

B4 3%k 1. 875°X 1. 875°,
3 FERp

3.1 RIERAGTARIRNEESN
FH 24 S 3 DX 9 i 50 A R TR 5 AL 19 AN 22
P R 2 T R s S ORI X A R i A A
SN s BT LAANIRI R b2 PG XU 4 3 405 F AT
Ze5t . N T BB AR A [F] i IX 28 S B A
FURETT > 205 R 3t 3B A 3 X 115°E
AR R S e MR B 907E R g 3 2
PR 140°E Bl 26 1wl XY 245 B2 — i B ) 1T 1] iR 47

P AT, B 1 g5 T NCEP/NCAR 4341 ¢k
F1 FGCMO FE4UL ) AR T X 4 Z230F 90 °E 115°E I
L40°E £f fm) XA £ B — o Bl 1. NI 1 AT LR
tH, FGCMO B4 1) 44 22 78 K2 i {7 B 5 NCEP/
NCAR P41 GORH A — S0, Ko Ko 37E
200 hPa (= b, Y 3 N AR O T EE 46
PEFE 25°N~35°N Z[a], 140°E |25 1Y 200 o B
RO ) PRI A2 e D BT Y 2 O
T N P8 XU T = SR L PN Y 2 SR AE
W 90°E 22 Bl iy 1) 1o P Ll g A ey s A 4L o o . AR
PG5 F NCEP/NCAR F4r#r ek 25 55 23R
PUAE = T 70 e 5 i 000 At XA 4L 1 22 D e K
K# AT 35 50 m/s, o NCEP/NCAR F43 47 % k) i
B2 P BE (R . 400 hPa L I 25 JE b Ml 75 XL R
s TV 115°E A B KRl X b 23 B30 A% S it ik
1tk NCEP/NCAR F- 4341 5Bk H (1) 200 58 B2 it 559
10 m/s 247> W5 140°E _E2s BBl S i AR S
NCEP/NCAR #4387 %k — 3%, {H 7Y XU 3 [ 75
SHRZEPERZ T2 8K, R, 2R b
XX 2 B AR R 55

1Mt FGCMO A48 A4 F1l NCEP/NCAR F43Hr %%
B A4 IX 29 90°E, 115°E Al 140°E 4 i) )X
FILE - R L (B 2) &3, FGCMO #5450 &
Z PG X i FEARE 5 NCEP/NCAR F0#r 75k
AR5, 5LFMIL. BRI E B
. R E R IX E 2 1 S A 2 IR Y 40°N
BRI, F KPR T S BTE 200 hPa = 1, i
B 90°E 128 i S ok 8 s 140°E 28 St i
55 R RS XT)Z 2 AR K, IS B X R P
R, BERIZE A NCEP/NCAR BT B 22 5 3
BEFINAE . BT 8 R A SO BE Dl 35 m/s,
kb NCEP/NCAR P Hr Rk (9 20 B i, FBE40
X2 2 I AR KU 55 T 115°E A ER
Rl X 25 BEADL A SO 3 BE A Eb NCEP/NCAR 541
PRt 20 B w15 m/s 2247, W 140°E |28
BN PG XL 22 07 58 3 2 e NCEP/NCAR F/3 %%
R SRR B R 10 m/s 24T .

A R ] L, FGCMO R 481 1) 45 W0 Gl 347
PG RS TE e B B T b DX 4 2 0 B 2 8 S Ml 5 11
W 115°E A [ ARl s X E 2 B0 ) 22 3 o 2 44 2
CEI -y iR e B e e a3l Nl et p 8 e
JEE A B AR Ak 5 2R X RN A 1 B sh A % D)



P 30 &

1180 Chinese Journal of Atmospheric Sciences Vol. 30
100 T o T
T7o (a) ) 60 (b)
200 Q 10 @
3001
4001 30 40
£ S0P 20 30" 0
2 P
10

60°N EQ 20°N 40°N 0°N EQ 20°N 40°N 60°N

Q 20°N 40°N 60°N

20°N 0°N

4 6
100 100
50 K\ 50
U @ 2001 U @1 2001
/—/\ 300 1 300+
4001 40 4001
20
o 5001 30 5001
, 20
d
N

100 5
: &/
] 7

1000
EQ 20°N 40°N 60°N

p/hPa

10

1000 1000
E E

Q 20°N 40°N 60°N
El1 %7 90°E (a, &), 115°E (b, o), 140°E (e, D £ ) W25 - B HIE & (AL m/s): (a, b, ¢) NCEP/NCAR; (d. e, D
FGCMO 54}

Fig. 1 The latitude - height cross sections of zonal wind (m/s) along 90°E (a, d), 115°E (b, e), 140°E (c, {) in winter: (a, b, ¢) NCEP/
NCAR; (d, e, ) FGCMO
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Fig. 2 Same as Fig. 1, but for summer
FK R, HIGX — M X SR R 2 TR & LR R A A, R A
W SGEEARN K 22 A —E R . JaCHxt PEXUISTE 200 hPa @& FE AR IR B fesi . ik, FeATik

HATRE . 200 hPa i B2 _E 4 i) W75 70 B ) ety P XU 19
3.2 RIERAGFARIFAKFEE KF-454g, & 3 3 NCEP/NCAR 43 #7 % kL Fi

FH AT T8 0 P XL i e ELEE R A A M T, 61 FGCMO B AR X &2 (12, 1, 2 ) FIE



6 11
No. 6

RAEEE . — SRR G, FGCMO S 2R W0 @R 78 XU 07 2515 A5 AL B A4
ZHANG Yao-Cun et al. Simulation of Seasonal Variation of the East Asian Subtropical Westerly Jet ...

1181

70°N
60°N 15=*
50°N

ﬁ(.a):

n

70°N e

C)
60°N == -

ON o mg
40°N s 30
e&’ 50=—40
30°NT=— %
2
S—% -
20°N =\\—‘=i zc’{.\rlu ;

20°8+= e
20°E 40°E 60°E 80°E 100°E 120°E 140°E 160°E 180°

=\
1"5 10

10°N %"1

o , (
10°S ,
2,

~—_\ 0 A

20°S

20°E 40°E 60°E 80°E 100°E 120°E 140°E 160°E 180°

70°N <= ———
60°NESY 15
50°N

o=, s 3
10°N{eE= 0% 25
30N ==

————
oy A oy -5
20°N ___: Zi0%---
10°N =3
o=10

EQ+
10°S+

O

0=
\ 3

(1~
=5

an
3’:‘5 > 1—

S T T ? T T ——
20°E 40°E 60°E 80°E 100°E 120°E 140°E 160°E 180°

&3 %&Z (a, o) MEZE (b, d) 200 hPa 4o KU (S, 0. m/s) FFEK () 434 (a. b) NCEP/NCAR; (c, d) FGCMO

o & WP KK A 3 5 mm/d, 10 mm/d

Fig. 3 Zonal wind (isoline, m/s) at 200 hPa and the corresponding precipiatation (light and dark shadings show the precipitation rates ex-
ceeding 5 and 10 mm/d, respectively) distributions in winter (a, c¢) and summer (b, d): (a, b) NCEP/NCAR; (c. d) FGCMO

Z= (6, 7. 8 A) 200 hPa 5B | Y 25 1) XU 43 4
Bl B 52 43 I % B NCEP/NCAR B 43 # Al
FGCMO BRI RE K 3 A o 0 HT R B, & Rl
B A i P s A AP VA s | B O =
NCEP/NCAR P43 T 98 Bl 3 A — 8, £ F (32°N,
140°E) B H ARV TE B2s . BRmME-ARIE
i, SREEZN 70 m/s, {H FGCMO A RER L H 43
LR e ek A |71 I E VA [ R s B el (O 95
50 m/s R L. Fioh, FGCMO B4 1 44 2 il
PTG XA VS B 2 He NCEP/NCAR F70 4 %
BTG SE, O BRI ARE R,
PUR AR R AR /DN 2R XU B U 5 . T 52 2R 4
(475 I A A VG XS0 o0 B 5 NCEP/NCAR
TR AT 5% B A6 B 8 22 5. NCEP/NCAR P43 #7
GO S0 O 7 7 R TR AR A 407N Bt i
HuIX . FGCMO FE4DL45 3 i i 200 O 5 F e Ji
ARACERAY 40°N BRI, 7 AW AR, 50 w5
297 40 m/s, FGCMO B4 1 A< A 1 FEL TS 4R L
NCEP/NCAR T4 87 %} vy 4 RUHE B/, AR KL
SREE LR 55 . 5 CCM3 Al CSM i1 #5145 SR AH

EE™t 20, FGCMO MELLAY 2o B 4 2 55 SE PR ol
B —3, i CCM3 Fil CSM A48 (14 4 25 2 37 i i
5. 2= AR 2 AL g AR, SR TH
FARRIE 2 200 7 A A 7R, CCM3 A5 40 1) 20 37 i
58, CSM 552FRE T, 11 FGCMO AUl 25 51
NFWEZN . BT, G EREEAT
AN ) 18 T 356 4 6 2 I i AT 78 DR A 4R A
—EMIRZ R AURREUAS B R e S R —
AR A,

PR 1525 220 DX BRE ST PR IO B8 30 B ST B R
SYARIRIAL BRI G D7 R A O 1 IR B TR
FRHRLIX . FE AR X g I B A . e
HBLUFUTA, I g 22 < BT, B a8 Tt
M EERRE, AR LR, T
W20 7 B 1R 25 5 B K A A O R,
NCEP/NCAR Fi43#7 #1 FGCMO #5415 ) 1) 4 Z¢
(12, 1.2 7> #MEZE (6, 7. 8 ) Bk (& 3
FHRZIX) ATLAE B, PIE & BEA 5, B2
K, FGCMO £ 3% K 7T LA B Hi X B 48—~ [
IRARAELH » AT ] PG50 A B T0T I I ot DX o 3 — >



P 30 &

1182 Chinese Journal of Atmospheric Sciences

Vol. 30

SRPEAK R, KRNI 14 mm/d, FEK RO B A
WEHEA B AG I, 55Prif iR %A Y CCM3
B R A A AH EE s A 1 FGCMO %A AR
A b B R AT S0 A s AR 2 KX [ KA ADAN
BRI R A E A R AR AA S, 2P0k
I, FGCMO iUl i B 2= [ 7K RAE X A2 F 200 hPa
LAy Ea I, BEIX B 200 hPa {5 BE 1 5
X (), FEECHOREE R 6 X107 s, %
RO SR B A A BRRE K PO A XTI .
T 150 23 B A T BG5S R D 2 )2 A
J7 01 9 8l A F A 2 AR 2 W Bz 8. it
SR AL F K B . k. FGCMO 5 48)
1325 52 bR AN — S0 P 7Y A G 0 5 K ol 5
200 hPa I {25 I Bl AGHE 2000 o7 B 5 B AR5 LA
3.3 RIEIHRHEANARHESTHELIFE
T R AR S B ARG VG XS I T AR ZE R Y
SIFTARAL, AR R PY X2 R B B L L B A
MR BARE, tEREE L RME AP SN
EEf, AR R P KRR A B 2 AR R
fiE. R, BEE—25 40 FGCMO BE48l i) 2 251y
AL AHAE 5 NCEP/NCAR FLAr BTk 1 209 2

TIAALERIE ) 22 52

Kl 4 45 H T NCEP/NCAR Fi 4y #7 % B} A
FGCMO B4LL Y 2 45134 200 hPa & ] XU 90°E,
L15°E 1 140°E Wy 26 B2 -mf b 284k, sr#r R B, TR
90°E LAY S Hols 1~5 H JEANL T 30°N BT,
UG 2 A B B AL Bk E] 40°N Ridb, IR e
HAiE—HH 8 Ay, SRIgBEHmIREIAENNLE .
NCEP/NCAR 573 #r % B iy 90°E 9 74 XU 203k
1~3 ARUELE 28°N fHEHIX , 4~5 A — gt
Bhat . BRE 35°N 245, 6~8 H 1 35°N #] 40°N
Db, WG B, U 115°E Bl 200 oo
1~4 A1 10~12 H X B4 f B 5 NCEP/NCAR
PTG A —, 5~9 HiX—itB FGCMO ##
P45 R 5 NCEP/NCAR P43 #7 %5 b} 22 ] 22 F 4%
K, FGCMO B R 2 0ide 5 A TR E] 40°N ffHik
X, JFH M — E4ERr A e 9 A6y, m
NCEP/NCAR H43 #r %5 R B9 20 1 115°E M 4
Ap Iz AL RS . Horb g ko W1 it sk,
IR 4A~5 AR 6~7 A, 8 A43kidbm
A2°N MR HLIX, M5B R R B4 AL E. I
L40°E B 2= 15284k, Br 1 5 A6y & b .
8 A B A FE LA SN, HoAth i Br 5 NCEP/NCAR

70°N 70°N 70°N
O] \©
60°N ] 60°N 1 //\ 60°N 1 P
|
50°N 50°N 1 10— 50°N-—/\1’)ﬁ
e
40°N 40°N { 2055 40°N )
30°N 30°N 30°N
20°N £ 20°N 20°N
10°N 1 S N 100N 0N
EQ RN 2 ; b EQ S i N EQ [ oo ~ , Lem TN
Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov
70°N 70°N 70°N
60°N 60°N 60°N
————
50°N - 50°N 1 50°N 1
40°N 40°N 40°N
30°N 1 30°NJ e 30°N =25+
20°N £ 20°N £ (8N 20°N it S
10°N 10°N ] o 10°N ] ' T
EQ EQl———— = EQl— A ey
Jan Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov

A4 Month

P 4 200 hPa [ KA 90°E (a, &) 115°E (b, ), 140°E (¢, D ML EE-IFAZELE (2. m/s): (a, by ©) NCEP/NCAR; (d, e, D
FGCMO
Fig. 4 The latitude - time cross sections of zonal wind (m/s) at 200 hPa along 90°E (a, d), 115°E (b, e), 140°E (c, f) : (a, b, ¢) NCEP/
NCAR; (d. e, ) FGCMO

A4} Month

A4 Month



6 #1 TKMRAFAE . — A R G FGCMO X A< W il Aty 7 XA 0 215 28 Ah R A4l

No. 6

ZHANG Yao-Cun et al. Simulation of Seasonal Variation of the East Asian Subtropical Westerly Jet ...

1183

FEAYHT R ) S A R AR — B,

T8 AT BT L, FGCMO A48 1 207 261
ARAE 5 Ay de e 8 Ay i & 5
NCEP/NCAR 45 #7 98 Ak 22 S48 K, A& B
R S LRGN —8. T 5 A IE R
W XTGP, AR ZR &l ol 20 2=
T AR A AP BE T RES AU AR I B 2 R\ R AR I R
FEEE A HIEE R . X JE A5 Bl S
B TR PR S5 R EREN RS —.

3.4 RIEBHRGTARIRRETZLHNRAZ W

%l

P XUt T B 5 R 48 SRR 34 5] 2 B0 R L
TR SAEYIER, FHRE IR AR 50T
Sl MR ZEF AR 225, XV RS T
ARARTE AR o E A SXUE R BT i, i XU e
(A AL BT RE G 7 [l TR EE R TR 7 XL
CLi3 AN VA N = VR VA S RS B 1) = N W01 I |
W22 AT OGS THRREE I 0 A P RS I i B R A7
BRI ARG AR R 28 B _F g A6 18 3 22 5 A0
TR 2 (R A 2R T A AR 0 R AHS P XL
F AL ARSI AL

5 43 5] 45 NCEP/NCAR 543 #7 %% B i
FGCMO B A A Rl 22 | 500~ 200 hPa SF-3K,

NDSS 1@ \\_/
M/\LE/

Jul4b— 20— ——
_’\

35

0

Jun 20 %
]\,iay -EFJW \
pr +——25
Mar - \
Feb - Q

Jan T
40°E  60°E

80°E 100°E 120°E 140°E 160°E  180°

Dec
Nov{ © <{\g:::i§:;§§ff;ifj:/
Ser] &&/g//

Jun 1

ﬁy:\\/ﬁg
2~

Jan T
40°E  60°E

80°E 100°E 120°E 140°E 160°E  180°

ERIE 2R (30°N K 45°N), L% 200 hPa &5 I
30°N~45°N [a] -2 26 ] WU ZE 15 454k . AR 5 1]
LV i, NCEP/NCAR 4304 581 F1 FGCMO £5 48
M2 8 bR 22 38R — 20, 3 A TR dt
T 2B, BIRZEN 7 H 22 B,
W J5 oz s hn . E3 1 A4k Bk, 15 A
X ) 35 N~45°N ] - 34 £ ) XU 1) 2= 45 28 AL R AIE
52 w2 i = AR AR — 8 3 M
e m K w5 . 7 A oy WEE B . BhiE X
ZER E R 1 A NEGE R K. AFRZERK
I N7F 140°E Bt , 22{Hi5 16°C; 100°E DLt
X 2EA gy, (A E IR 2 K. R
ZEI K XIFAN T 60°E~100°E 1 5 J5 i b X,
HIFRIE R KM O, R —AN R, 1
A ZEIRZE ORI 140°E B 3 b DX A H B/ 1
5. PG, M 35°N~45"N [a] - ¥ 26 1) K5 % i )2
FAACIR 22 (2T AR AL EL R a] L, 2R @I ARG 200
HH BRI 07 B o IO 2 %o 9 U2 T G TR 25 K IX
3. 5 NCEP/NCAR F4r#r%oEHH L, FGCMO f5
PR 22T A — 8, B 2EFHRK, B8
& FGCMO B 22 i K, 100°E~120°E £z Ay W]
i 5 AT R A A 1) KUt i X5 i KAL)
Ra K D A Bz v I 5 B X6 3 2 R 2 SRS T

Dec

R —
e

Jan

40°E  60°E  80°E 100°E 120°E 140°E 160°E  180°
Nov] ) o < /
N C
vy n\\\\\\
Apr: 10 12 12&

Jan T T T T T T
40°E  60°E  80°E 100°E 120°E 140°E 160°E 180°

€5 NCEP/NCAR 5 HP%R (ay b) Fl FGCMO 48 (c. d) 19 200 hPa B EF | 30°N~45°N 25 i K (a. o) Fl 500~200 hPa -5,

HFdL 2z (by & A EE IR ZE AL A

Fig. 5 The longitude - time cross sections of 200 hPa zonal wind (m/s) averaged over 30°N ~45°N (a, ¢) and temperature differences (°C)

between 30°N and 45°N averaged over 500 — 200 hPa (b, d): (a, b) NCEP/NCAR; (¢, d) FGCMO



P

Chinese Journal of Atmospheric Sciences

1184

30 %
Vol. 30

P ¢, MWAZERIE ZEM 500~200 hPa P45
R 2E 240 (B 6) ATLLES], XmED k-
EHEACE 2 KA X . 2B H AT L
75, FGCMO #54 / %F 9t )22 b b J2 m b il 225 1
NCEP/NCAR P43 Hr %k i g /N, I HAE 90°E
B0 P D s U ASEAEL s — A~ R b 22 KB X i
K7 FGCMO BHUL I A2 AT Bk b i pg b il 22 K
L DX 8 B 7 A e e s (EURBE B % 3 2
JZREIL T 22 . NCEP/NCAR 543 B % b 1 18
K. Z5EE 3 TLUIAM, S5XiZES F2mduiiz
FTAEXAAXS I . 200 hPa @& E#f 3 —A> 2
O TE AR — SN RN o6 R, B oL AT Al
FGCMO BL4BL 32 rp b J2 0 8 22 5 & EL R i)
200 hPa Z i ML PERE . S M X 2 b2 1R
RREFUARER 1) 25 L PR R 2 i e B X )2 B2 AR R
P PG S TR B RCR . B, FGCMO A4
Xof it J2 T B 22 S 2 1 S R O e 5 i T By Ak 3
DL RTINS AR A A G, XREFIRA
WS R A1 AR SCAT I 2R S0 R BRHS P DR Tt o
55 b T SR e AR R R B R S (OLR) Z [H]
KR,

[ 7 2 NCEP/NCAR 43 #1 %5 LI FGCMO
DL AR A 2 2R W0 1 B P U g B 98 A ol

BT C 30°N~40°N, 60°E~120°E) [X 3,35 4 ]
DA | 5 b R i A G R B A, Ko T
EBRRR AR IR (5, EXT FGCMO 45
VEAHDC BT s XA T T 2ib . AAIE
7th Al LB F], 42 NCEP/NCAR F43 7 %k} th
A PG PR T 5 g T A et 22 [R] Y A OGO R AE
VY ROFVE H AR R 3 1) SR DX IE AR G, FHOC R %K
Al3K 0.6, L 0. 01 PYfFREARRSS . PU{AHIE L IX
FHIE R BN AR S IX SR IR A 5 20 A TE 4 E
EAA T 200 G B AR A AR AL AR A v 2] U5
SMHE R R AR R 25 R (A5 20 AR X — b
X _b7s, 1fi FGCMO R A8L Y 44 2 P4 XU i ok B 5 b
TR SR 7t 22 (] A AH DG OC R AE H A R BB 0 RV i
XA Ry TE AH DG X, A G & Bk B 0. 6, [ U,
FGCMO A LA M B 4 2= H A g B 1 [X IR A
AR B P XUSUR 2 R A D 2R o (AL 11 Ja%
G 0 B BT P RSO =2 (D ) I A 6 X3 L A
K. O RNV ANE R JL A X

M =P KSR B [(30°N~45°N, 75°E
~110°E) X I F- 35 4 1) KUk | 5 1l DG i 5
BIAHSE | (& 8) mTLLIE H . NCEP/NCAR F4#r
YRR A 32 AR O XAV T R SR X, KA
KAREGK 0.8 DL b, AL iy i 26 i X 55 1

70°N ¢ (ai"“"”\; 70°N

60°N 05 60°N 1

50°N 50°N

40°N 1 40°N

30°N 30°N -

20°N 1 20°N -

10°N 10°N

EQ > - — y EQ . . - : : ;
40°E  60°E  80°E 100°E 120°E 140°E 160°E  180° 40°E  60°E  80°E 100°E 120°E 140°E 160°E  180°

70°N 70°N

60°N 60°N 1-0.

50°N - 50°N 1

40°N A 40°N T ¢

30°N= 300N £

20N 200N\

10°N 1% 10°N{ ET%

EQ T
40°E  60°E

80°E 100°E 120°E 140°E 160°E  180°

EQ T T T f T T
40°E  60°E  80°E 100°E 120°E 140°E 160°E 180°

#6 %78 (a, b), EZF (c. d) NCEP/NCAR F4MT%k (ay o K& FCGMO B4 (b, d) % 500~200 hPa -2 iR Fg b 2 54015
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