**

E-mail:
* abbasmofidi@hotmail.com
** zarrina@modares.ac.ir



(Lydolph,1977)

« »



«

»

« » « »

[Landsberg,1987]

[Lydolph,1977]



301

308

08

arch: 1950 to 2000 Sea Level Pressure(mb) NCEP/NCAR Reanalysisl

MNOAA—CIRES #Clirmmate Diognastics Center
10103 g -}

980 985 990 995 1000 1005 1010 1015 1020 1025 1030 1035 1040

| July to September: 1950 to 2000 Sea Level Pressure(mb) NCEP/NCAR Reanalysis |

SOV

3017

EQ

308

GOS8

MNOAL—CIRES /Climate Diognostics Center

120WW

2980 985 290 295 1000 1005 1010 1015 1020 1025 1030 1035 1040

d c b a

Jwww.cdc.noaa.gov/Composites/History]



| Fanuary to March: 1950 to 2000

So00mb{meter)

MNCEF /MNCAR Reanalysis |

MNOAL—CIRES /Climate Diagnastics Center

3]

ooy
-(((E\\m

(1]
I T T 1T T T 1T T T 1
5100 5150 5200 5250 5325 5375 5425 5475 5525 5575 5625 5675 5750 5800 5850 5900
I_Tufy to September: 1950 to 2000

Soadmb (meter)

NCEP/NCAR Reanalysis |

MOAL—CIRES “Clirmate Diagnostics Center

)
\....mll

j

0
60 o GO0E 120 180 120W
I I I I I | I 1 | I
5100 5150 5200 5250 5325 5375 5425 5475 5525 5575 5625 5675 5750 5800 5850 5900

)
[Hordon,1987](a ) | )
[Lydolph,1977]

(b )

» [Smith,1986;Bitan&Saaroni,1992]



JThompson,1996]

JHonika&Castro,2003;Warner,2004]

«

»



« »

GO0MEB GO0MB

F00MB T00ME
S00ME Low S00ME
QODME k//gnnma
1000MB V]nnnma

Low

Warm Cold

Warm

High
S00ME TOOME 900ME1000ME  1000ME S00ME 700ME 600LE

Cold Warm Cold

BOOME /"‘"-_—_-_\‘\ EOOMB

—
IIOME e— T00ME
B E00RD
00kB

OO0ME  —

—"
100ome \_/1000'"13

Low

Cold

Warm Cold

®

Go0rB

| (aomyerislon Sty |

GO0ME
\\LL//
F00 M B e —_— FOOME

T
200MB 1000MB 1000K B S

Warm Cold

Warm




.[Hordon,1987]

(ITcz

Sub Tropical . o 5 Hemisphere
Jet ause IntraTropical
X}O!;Opf— Convergsice ® N Hemisphere

Polar Jet

Polar Frﬂz\ %' ’*__'/_ _\

.
=,
1

w
. G
] e [ PO S

High Pressure Belt

Latitude of Subtropical

=
=
L

T
Polar 60°  Roaring 30° Easterly
Easterlies Forties Trades

L POLAR HIGHS

=
SUBTROPICAL
HIGHS . : B 20° 25"
_ air tlow EXTRATROPICAL 2 e 30 15 .
=7 heat trans . Lows ’_M%M];' Meridional Temperature Difference( C)
por LOW In The 300-700mb Layer

8,

b [Bryant,1997]
[Barry&Carleton,2001] -



(1ITCZ)

(ITCZ)

(b )

[Schulman,1973]

[JHoskins,1996;Liu&Wu,2004;Miyasaka&Nakamura,2004]

. [Neyama,1968;Wu,etal,2003; Liu,etal,2004]



@

OLR ALONG 200N AND QOBE FOR JJA
LATITUDE

-50 -40

-30 -20 -10 O 10 20 30

40 50

320

300

280

260

240

220

200

180

ALONG 20N

ALONG 90E

BOW

60E  120E 180

120W

60w

tranvers
monsoon

4

3 "
s
)
4 1

Walker
| Circulation

lateral

monsoon|

Ty sla s 438 -
|,

(f) lower-tropospheric Q’f

BON

(

Ve

N,

\ b AT AT Ty

Ny

SN

ASSES R
XN w oy,

I

180

)

e,
)

10N -
100w 80W 60W 40w 200 0

b

[JYang,etal, 1992]

[Li&Yanai,1996;

C \Webster,etal,1998]
Transverse

.[Meehl,2003]



EVAP RAD LHSH
e JWebster,etal,1998]

- f [Webster ,1994]

.(Nakamura&Miyasaka,2005)

( )

.[Hoskins,1996;L iu,et al,2004;Nakamura&Miyasaka,2005]

) « »

.[Hoskins,1996;Chen,etal,2001;Liu&Wu,2004;Miyasaka&Nakamura,2004;Nakamura&Miyasaka,2005] ( f

[Flohn,1957;Neyama,1968;Murakami,1986;] ( b )
« »
[Gao,etal,1981;Yeh,1981;1982;
.Yanai,etal,1992;Webster,etal,1998]

(d )



[Yeh,etal,1981;1982;Gao,etal,1981; Murakami,1986]

[Koteswaram,1958;Flohn,1957;Krishnamurti,etal,1973;Yanai,etal,1992;Li&Yanai,1996]

» , « » -

«

(e ¢ )

[Walker,1975;He,etal, 1987;Yanai,etal,1992;Yang,etal, 1992;Webster,1994]

. [He,etal, 1987;Yanai etal, 1992, Yang,etal, 1992;Webster,1994] ( d a )

(e ¢ )

[Hoskins,1996;Rodwell&Hoskins,1996;Chen,etal,2001;Liu,&Wu,2004;Miyasaka&Nakamura,2004 ;Ziv,etal,2004]
[Wu&Liu,2003]

[Liu&Wu,2004]

( )



f’"" == Major overturning cells and upper waves

- B Main airstreamsfas seen in vertical section}

.t’::? Surface pressure systems and winds
“'2' {A =mid- latitude Anticyclones; C =mid- latitude Cyclones}

b .[Thompson,1998] C A
H
[Lutgens&Tarbuck,1998] L



Tropospheric Air in Cyclone
the Stratosphere Center

i Stratospheric Air in
€ the Troposphere

Cold Front

« » a

b [Stohl,etal,2003]
[Lutgens&Tarbuck,1998]



[Barry&Carleton,2001]

[Charney,1975]

JWarner,2004]

« »

[Walker,1975]( d )

[Smith,1986; Webster,etal, 1998]

JAtkinson,1981]



.[Barry&Chorley,2003]

«

»



| 1
ey JLA8 Ky e Aol AL K ja

[ | I | |

aliey LB o a2 sl L aloa LB (o5 Ay 5351 g2 LB
(e A asniy i ) (5.5 ) Jalgn sl gl ala (4. i) bl e 36 eyl ple gyl o sl 81 Hlas
esla (1o sl e ol ya 0 o L e 4 Pl b alhe By il Hlaé s o ol dlad g ey pladieliliule it e pillads
cstpie g llad s g Mol ot 3 pilad cirbliar iy & flae B e ol Al o gin e Lyl 50
liens o 55agd 3l o o axsiaadbl s i giandud

o il gl o gl i L

@l o gl viae gl gl 3

|

Oa_i‘_ﬂaJhl_aia_JLﬁﬁJe

(i) (8 ) (e i)
piala [ A 505 sl i igae 515 o gl e fpgiliand 515 3
Sl deala gla S g ppaguna g 2 a3 g i 53 2 g i e 5l

abgi sl g alsl C1giga g L1

Sl g Ll a8 381 5a

bl iy g g3l rialian glasid il plaglad o wl gl wia glylid
Abads o Ciag®-¥hegla g (les b g slg)

gl ek e gl glad

crbanilian glais yal g il s lgbad p e
Chaa¥- eyl Gap GRS R ] ol

rtaalias g L glid o

| oyl wia ylid .
G IR el i ]y Audk

[[gbmmals g ylgapcas

rblisaly gt i o
(G- 1)




References

1.Atkinson,B.W.,1981,Meso-Scale atmospheric circulations,Academic Press,pp.109-122.
2.Barry,G.and A.Carleton,2001,Synoptic and Dynamic Climatology,Routledge,pp.166-
171,201-204,515-524.

3.Barry,R.G.,and R.J.Chorley,2003,Atmosphere,Weather and Climate,Routledge,pp.117-
152,171-177,235-247.

4.Bitan,A.,and H.Saaroni,1992,The horizontal and vertical extention of the Persian Gulf
Pressure Trough, Int.J.Climatol.,Vol.12,pp.733-747.

5.Bryant,E.,1997,Climate Process and Change,Cambridge University Press,pp.33-47.
6.Charney,J.G.,1975,Dynamics of Deserts and drought in the Sahel,Quart.J.R.Met.Soc.,
Vol.101,pp.193-202.

7.Chen,P.,etal,2001,The Origin of Subtropical Anticyclones,J.Atmos.Sci.,Vol.58,pp.1827-
1835.

8.Flohn,H.,1957,Large-Scale aspects of the “Summer Monsoon”in south and east Asia,
J.Met.Soc.Japan,Vol. 35,pp.180-186.

9.Gao,Y.,1981,Some aspects of recent research on the Qinghai-Xizang (Tibetan)Plateau
Meteorology,Bull .Amr.Met.Soc.,Vol.62,No.1,pp.31-35.

10.Hoinka,K.,and M.Castro,2003,The Iberian peninsula thermal low,Quart.J.R.Met.Soc.,
Vol.129,pp.1491-1511.

11.Hordon,R.M.,1987,Siberian(Asiatic)High,In:Encyclopedia of Climatology,Edited by,
J.Oliver,and R.W. Fairbridge,Van Nostrand Reinhold,pp.514-515,767-7609.
12.He,H.,etal,1987,0nset of the Asian Summer Monsoon in 1979 and the effect of the
Tibetan Plateau,Mon. Wea.Rev.,VVol.115,pp.1966-1995.

13.Hoskins,B.,1996,0n the existence and strength of the summer Subtropical Anticyclones,
Bull. Amr.Met.Soc.,Vol.77,No.6,pp.1287-1292.

14.Koteswaram,P.,1958, The easterly jet stream in the tropics,Tellus,VVol.10,No.1,pp.43-57.
15.Krishnamurti,T.N.,1971, Tropical east-west circulations during the northern summer,
J.Atmos.Sci.,Vol.28, pp.1342-1347.

16.Krishnamurti,T.N.,etal, 1973, Tibetan High and upper tropospheric tropical circulations
during northern summer,Bull. Amr.Met.Soc.,Vol.54,No.12,pp. 234-1249.
17.Landsberg,H.E.,1987,Climatology,In:Encyclopedia of Climatology,Edited by,J.Oliver,
and R.W. Fairbridge,Van Nostrand Reinhold,pp.327-339.

18.Li,C.,and M.Yanai,1996,The onset and interannual variability of Asian Monsoon in
relation to land-sea thermal contrast,J.Climate,Vol.9,pp.358-375.

19.Liu,Y.,and G.Wu,2004,Progress in the study on the formation of the Summertime
Subtropical Anticyclone,Advances in Atmospheric Sciences,Vol.21,No.3,pp.322-342.



20.Liu,Y. etal,2004,Relationship between the Subtropical Anticyclone and diabatic
heating,J.Climate,Vol. 17,pp.682-698.

21.Lutgens,F.,and E.Tarbuck,1998,The Atmosphere,Prentic-Hall,434p.
22.Lydolph,P.,1977,Climates of the Soviet Union,In:World Survey of Climatology,Vol.7,
Elsevier Scientific Publishing Company,pp.8-33,91-115.

23.Meehl.G.,2003,Dynamics of the tropical atmosphere,In:Handbook of Weather,
Climate,and Water, Edited by, T.D.Potter and B.R.Colman,John Wiley&Sons, pp.57-68.
24.Miyasaka,T.,and H.Nakamura,2004,Structure and Formation Mechanisms of the
Northern Hemisphere Summertime Subtropical Highs,J.Climate,(In press).
25.Murakami,T.,1986,0rography and Monsoons,In:Monsoons,Edited by,J.S.Fein,and

P.Stephens,John Wiley & Sons,pp.331-364.
26.Nakamura,H.and T.Miyasaka,2005,Large-Scale Atmosphere-Ocean-Land interaction in
the formation of Summertime Subtropical Highs,J.Met.Soc.Japan,(In Press).

27.Neyama,Y.,1968,The Morphology of the Subtropical Anticyclone,J.Met.Soc.Japan,
Vol.46,No.6,pp.431-441.

28.Rodwell,M.J.,and B.Hoskins,1996,Monsoons and the dynamics of Deserts,Quart.J.R
.Met.Soc.,Vol.122, pp.1385-1404.

29.Rodwell,M.J.,.and B.Hoskins,2001,Subtropical Anticyclones and Summer Monsoons,
J.Climate,Vol.14, pp.3192-3211.

30.Smith,E.A.,1986,The Structure of the Arabian Heat Low;Partll:Bulk tropospheric heat
budget and implication,Mon.Wea.Rev.,Vol.114,pp.1086-1102.

31.Schulman,L.,1973,0n the summer hemisphere Hadley Cell,Quart.J.R.Met.Soc.,Vol.99,
pp.197-201.

32.Stohl,A. etal,2003,A new perspective of Stratosphere-Troposphere exchange,Bull. Amr.
Met.Soc.,Vol.84, No.11,pp.1565-1573.

33.Thompson,0.,1996,Heat Low,In:Encyclopedia of Climate and Weather,Edited by,S.H.
Schneider,Oxford University Press,pp.391-392.

34.Thompson,R.,1998,Atmospheric Processes and Systems,Routledge,pp.97-109.
35.Warner,T.T.,2004,Desert Meteorology,[Chapterl:The Atmospheric Dynamics of
Deserts],Cambridge University Press,pp.7-61.

36.Walker,M.J.,1975,0n Summer atmospheric processes over South-West Asia, Tellus,Vol.
27,No.5,pp.491-496.

37.Webster,P.J.,1994,The role of hydrological processes in Ocean-Atmosphere interactions
, Reviews of Geophysics,Vol.32,No.4,pp.427-476.
38.Webster,P.J.,etal,1998,Monsoons:Processes,Predictability, and the prospects for
prediction, J.Geoph.Res.,VVol.103,No.C7,pp.14451-14510.



39.Wu,G.,and Y.Liu,2003,Summertime quadruplet heating pattern in the subtropics and the
associated atmospheric circulation,Geoph.Res.Lett.,\Vol.30,N0.5,1201,d0i:10.1029/2002.
40.www.cdc.noaa.gov/Composites/History [NCEP/NCAR Reanalysis Data].
41.Yanai,M. et al,1992,Seasonal heating of the Tibetan Plateau and its effects on the
evolution of the Asian Summer Monsoon,J.Met.Soc.Japan,Vol.70,No.1,pp.319-351.
42.Yang,S.,P.Webster,and M.Dong,1992,Longitudinal heating gradient:Another possible
factor influencing the intensity of the Asian Summer Monsoon Circulation,Advances in
Atmos.Sci.,Vol.9,No.4,pp.397-410.

43.Yeh,T.C.,1981,Some characteristics of the summer circulation over the Qinghai-Xizang
(Tibet)Plateau and its neighborhood,Bull. Amr.Met.Soc.,Vol.62,No.1,pp.14-19.
44.Yeh,T.C.,1982,Some aspects of the thermal influences of the Qinghai-Tibetan Plateau
on the Atmospheric Circulation,Arch.Met.Geoph.Biokl.,Ser.A,Vol.31,pp.205-220.
45.Ziv,B..etal, 2004, The factors governing the summer regime of the Eastern
Mediterranean,Int.J .Climatol., Vol.24,pp.1859-1871.




