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Seasonal variation features of Middle East jet stream
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Abstract ; Based on the annual average NCEP/NCAR reanalysis data,the seasonal variation characteris-
tics of the intensity and location of the Middle East jet stream ( MEJS) and their relations with the
South-North temperature differences( SNTD) are discovered. Results show that there are obvious sea-
sonal variation characteristics for the vertical structures of intensity and location of westerlies over the
Middle East area. The intensity of westerly center is stronger in winter and spring,but weaker in sum-
mer and autumn. Above 600 hPa,the location of westerly center is southward in winter and spring, but
northward in summer and autumn. In each season,the velocity of 200 hPa westerly center is maximum.
The intensity and location of MEJS have obvious seasonal variation characteristics. MEJS is stronger
and locates in 27. 5°N from November to the next April. MEJS is weaker from May to October and
moves northward after May with its center maintaining over about 40°N from June to September and
32.5°N in October. The seasonal variation characteristics of the intensity and location of MEJS are sig-
nificant with good corresponding relations to the SNTD averaged from 500 to 200 hPa. It shows that the
seasonal adjustment of SNTD has important effects on the seasonal variations of intensity and location
of MEJS according to the principle of thermal wind.
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Fig.2 Seasonal variations of (a)latitude( °N) and (¢) velocity(m/s) of MEJS center
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Fig.9 Distribution of the SNTD averaged from 500 to 200 hPa in (0°—70°N,0°—70°E) in (a) winter and (b)

summer (units ; C )



144 KAHFFIR %34 %

60°N

40°N £

20°N

0°

60°N
40°N

20°N =

0°

60°N

40°N 1=

20°N

0°

60°N

40°N t%

20°N

0° 20°E 40°E 60°E 0° 20°E  40°E 60°E 0° 20°E 40°E 60°E
ZE ZE 7
K10 1—12 A (0° ~70°E,0° ~70°N) [X 1 I~ 500 ~ 200 hPa %% 2555 db iR 2% 194016 (a-l;
W7 C)
Fig. 10 (a-1) Distributions of the SNTD averaged from 500 to 200 hPa in (0°—70°N,0°—70°E)

from January to December( a-1;units; C)

FHALEN T IR BANVS R BT AR A AL R I, RO ER 500 ~200 hPa 8 J 1R I L 22 i B R B A 1k
T L6 Cs12 A fdbii 22 P s R 4 FR A S (181 10) 5 AR i i e AR 7 B A2 1K (141 6) )
AFALE ORI RPRAA R L) il SRARE . XPE— B UEW], BEE K BH RS 2100
HERXT 18T, B ZE ALY, LR 25 B 5 R AL B kAR T A
EikorHrEM, (0° ~70°E,0° ~70°N) X8 I, REAEAE, i I P BCPAR SR B L



52 WEE,F o PREANET LAKHERL S KA Hrae X 4 145
N BERFSE D). HI5 R RO R TR B,
4 ik WL, ML 2006, AR IE 2075 45 (L RHAE KL A1 S Bl

X AR SO R B L AU B 2R AR AR AR
15T 4HEG T , 1) AR PR 2% L 44 g 52 i g
TV RIS 8

1) A b DX 23 P XU ) e R A7 o 1 2
Sk ¥ B W 0 ZR AR AR, 4 R R TE RO
S EE R R, BBV KU 5 B 370N 5 600 hPa L)
b & BB AL E R, 2 KPR
Bt #2100 S EE 1,200 hPa (1375 JXUHC
SBE S oy

2)200 hPa |- HZR S0 A 5 B R LA B
TR, 11 H—IKAFE 4 A R R 2 EGE,
R AU B R AR AE 27. 5°N (i ;5—10 A th AR 2
mEE,5 A2 OO E B (25°N) .6—9 H 1
Jt.(40°N [ftir) (10 A FgfliE 32.5°N, 5 AR A
w7 B A (25°N), 7 H Hron i At
(45°N) , 2210 20 P22 H H AR S o0 s B e
K(55 m/s),9 HHuLGREE /N30 m/s), 225N
25 m/s,

3) AR ST ) 5 B RN e L AR R 500 ~
200 hPa #& 27 Y5 (R 0 IR 22 AR R 5 RARGF , 45
PO B DAk e AU R 22 1 22 AR AR X P R S
568 FE RN R JL A B ) 215 A8 Ak B 5

SE WK

DL 2006. AT S 1Y AR n A8 A A ik B LA D LA AR A3

WT]. RG4,64(5) :564-575.

DL, SRMEAE , X fi. 2008. FRA- T B 7 S 3R AR AL RRAE S AL
HIATLT]. B 4,27 (1) :17-25.

iR, PR, 2 B, 4. 2010a. R SR -5 P Uk 5 1Y
BARLI]. AL HR#,30(3) :301-307.

7R, P AR, 22 A0 B, 45 20100, A0 P AR S i 25 R AR 1%
S E AR R [T ] MR A2 4 AR, 11
(3) :354-359.

TRMERE , DU I 2006. — A fk RGN FGCMO X 7R S 1Y
ARALIIBAL[ ], KRR ,30(6) :1178-1188.

ik B, SRIE Y , B, 5F. 2008. K [E pY 7 47 S IR IR A S R OK
FAFHTLT]. M PR ,63(9) :899-912.

SREEAR MBEG , FA3C, 4. 2000 KA FBS )5 8: [ M]. 3 i, dt
AR AL

Wen M, Yang S, Kumar A, et al. 2009. An analysis of the large-scale
climate anomalies associated with the snowstorms affecting China
in January 2008 [ J]. Mon Wea Rev, 137. 1111-1131. doi:
10. 1175/2008 MWR2638. 1.

Yang S, Webster P J. 1990. The effect of summer tropical heating on the
location and intensity of the extropical westerly jet streams[J]. J
Geophys Res,95(D11) :18705-18721.

Yang S, Lau K-M, Kim K-M. 2002. Variations of the East Asian jet
stream and Asian-Pacific-American winter climate anomalies[ J|.J
Climate, 15 :306-325.

Yang S,Lau K-M, Yoo S-H, et al. 2004. Upstream subtropical signals
preceding the Asian summer monsoon circulation[ J]. J Climate,
17:4213-4229.

(FTAEZR S KA )



