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Spatial and Temporal Analysis of the Mediterranean Trough
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Abstract

The Mediterranean trough is the main and important climatic factor affecting the climate of Iran
during the cold season. In this work, a daily data analysis of 12 GMT was used during the period 1980
to 2010 and in the spatial range of 12.5 to 70 degrees east and 12.5 to 70 degrees north with a spatial
resolution of 2.5 x 2.5 degrees. These data were obtained from the NCEP-NCER's US Environmental
Data Site. This study was selected every year from October to March of the following year as a cold
season. The main component analysis tool and T mode were used. The resulting matrix in the analysis
of the main components has 576 rows representing the points and 186 columns representing the days
of each year. The results of main component analysis showed that there were between 6 and 9
components each year. In this study, only the first component was selected was entered into the Arc
Gis software. The results showed that the Mediterranean trough axis was driven 9 degrees westwards
in the 30 years, and this magnitude increased from equator to pole, and it was found that changes in
the Mediterranean trough occurred due to longitudinal, transverse, and high elevations.

Key words: Mediterranean Trough, Principal Component Analysis, STHP.

* hosein_nezamati@yahoo.com



% e sl 5 Ll
4 W45 Dl (Y oslems FF Ly YA JL

whagly - pale kgl

Whene e s0at e 5 Wbl sip ale
43‘}'.'.;.\.0 ijé ‘;&0 Q‘M BB,

Ol Ol g« il NS Ll ae oISl bl gua\.a:b Jog

Ol nl 0l smiol 5 ol &l ol alil iyl ol )S 7SS

VA-AY e YA/ 1 s il VYRR 1

oS>

Bl3as gleosls jhadlas pul 5o sl 5 5 Leab 55 Ol 5l (Bl 505U 28 Gl gt DA S a5y
Gy Ve YD 5 (38 &rpn Ve BAY/0 SIG asdos 53 5 YOV =)AAY Jloj b3 gdoee 2 @};wfw Celo
NCEP-NCER (5, ol Jams (glaosls Coleo 3l baesls ol i eslinal asys Y/OXT/O SIS K85 uls b Jlos
Dy Tl 5l cppoman s Ol 5w Jeed Olgeas Ay Jlo (ool U St 5 Jle e caadllas ol 53 03 4 g
O st WA 5 Bl sdiulad o OVE (ghls Jol glaadl 3o Lbows 53 ol oo sle o wslinel ool (slaadljo oo
wla:\JL;lp_-gj;L)>|)4.ﬂj.cQU?Qﬁdbﬁ:\:@&&\éuw}a&bﬁ@u‘m Jlo o glagy, suslal
s yn Lo o 53 il e 35 e 13 OLES gl i asiie 335 5 pme 5 Sl Ul 4 ge o aallan (il 5
L i Cpomed (el atdls 2055 Clad a4 Lol 51 lade cpl 505 S S o 8 G a5 453 4 candllas
el oyl i HLaS s il g e (Jsb Dl ks slas ) Slea dl e s 5 Ol s

.Q)L}' W)L.L_e).: ‘g)..a\ 6[.&“.‘}‘ JQ.L;J 44.'»\J2.1.L4 Jj)..e ‘5.’.:15 ‘5\.&53‘}

hosein_nezamati@yahoo.com 15 s oty 55



WA Bl ¥ oyled FF by YA dlo amms (5325800 5 Wljix / Ar

BT adllas w35 01 Sty ccdlis (slaodit
Sty W gl 53 s Slapieem O
S5 Ober 5 Jbw Cosa ba eyl
5> ks 0L &S A5 plil s Ul s
Sl @Bl Bl sy gl @i dS das au
53 38 (Yo%) "ol .(Seidel etal, 2001)
b Sl Lol o JL L Ol e
Aoy 2l 0 SLSL Ol s s Jeadle g 55
RGPV DTN LS| W DT PRE S e JUPLY
Ol landlan 35 (YorV) o5 5 T ol
S Ndowy amS cpl 4y g Lol pldl o 2l Cor
Ll 1Y lans b )3 IS a1 (55 il Cox
el ol ol bl YVo b YY i s g
L=k ol 2 TOLes 5 s TObes 5 e
Wlles o (Y)0) Tsme S S Al
Sl plil ol o Ly Sl s 550
ool o SISy (S e dlal 3 i sy 5
o P 1 RNGI R S
T (e ORI SIVPE ()
Lol cle vy 53 g ol 63,531 o
03 Bl s addS Jl i 5o Il s
GeoawsdS s S e Jsd 1 e VL Tk
Lo e Glagton 2 ol ot
W zshaw 3 ol is SUT 03 S jasiie s
OIS g5 iy dary o B0 4 5 ol 0l plonl]
St Vo e BBl o ol b S

% hasanean h. m
4 Archer and ken
®hou and et al
bfou and et al

7 sukarni mitro

8 feransis

dadie

35y lel o bl o s gla Juad
D3 S Bt Jet 550 55 308 4w o
Olole) 3,8 o o3 wlmte gbos g5, basy
Sl b al e glos 5lasily ol s 5 (144)
s SoeSl 5 3500 0dedS )l s g
e Orrr spd ) 55 (658 Sl ok
OYV8 o) &S o Laim Ol S5 () s
o S il gl laadlas s (V444 "5
Prole (JBlsSa O sl 3 515 oo 2
VAL B VAYS gladle sl 1y Jlad s 40 G
Loy A a5 b e 5 ol 5 aadllas s s
e Foa ol gaade Jlos hsa bl
bl anllas 55 g9dee 55 1) 35,8 4w Coldly 9 Ay
5ol o sup Y Al sy 3 -) S
Wl e 535 355 =T telT g3l

Orr b 3 & AS e o)lal (144)) Olosla
S0 s sl Ll oy b an 1 SO JSl S
Gl g gy sladlas s 5,8 e L5 Wl sl
oa7ee il 255 e 035 el Sl ey il e
ool e Ao s 5 Al ad Sk WL A s
Vo b, s el slalJl- ¢USJA Sl
5 swe, -(Jacobit, 2006) Al al=e dls
LS o AST el Comnl L (WAR) 010
Wl 5L el 5 01l o8l il mie 850 &S
gl S ol et plply sl olies b
Loosol il o35 g O Kiass B 5l cnen

FIRRTI 5 PR e O

! Harman
2 paul



AV @l de 53 SIKe Ol puids pw)

W s OV Lels Jols e il s alinad
ol bl Jle o 6l 0 gt
sl e Sl s ol Glaadle Lo il
5 o O el b ele e 5 25 S
2 S ap A5G ml s ekl xS
AV L A% dauly adlie 4 b5 Ll sladla
Ol gl S s |y Laesls bty Aoy
oss oSl e omd Jeel deadlie (n S
Sl olel Gl s w il GRS S
S s ail oK Sbadlie L (sda sla s
Slp LS o ad L bl Ao Sl e
(Jolo pa b A glags, 035 paste
5 sl e s sba S sl
L Sted op il oS b S 15 ele s Ly,
0l eV Sl eSS ol ele camals of s
A Gl s LAs Bl g el jolant| s
oSle slaais Lkl JU Iyl lels 53 hais Jlo
S AE jasiie e tAd g ol S Jele 5
L g col o dldl s 4 by e £ Jole
Slmde 55,5 Sl 3 1 s Camsy Jyl bele
Lot oy 5 ald o5 Sl ey s e OLL
23 S sall Djsoa besls Olge o
Al e 355 e 385 e pand (Sl Lol
Slabts Coale 4 coale 5l s pe vus
bl oLl gr 28 5 gk e NS S
A b Slane 0355 b Al el O .
o A MRE o Sl S e S5 5l e
Aol GaSfate by (1 JS5) Ad jasile
S Dot 333 e SSdes 4 o ,a bUE

Aol G 4 Lo

o g 3l S alnde 555 S bl
Slardlas @t opl 55 O Kamss 5l (S
Gloade Lo 51 eslinad b (g5 ool o3l plonl
Sl Dl elesl e ghuade 5
T 5 odd Wl e dilaie 53 o8 glask <
BB ol oS plebs ) JKaLgSe 00
Slhode a5l Sl Sluss sl Ol e
S O G slraslr 5 ol islas o sy
5 eslaal say Ll @alijani, 2002) ool S
et BT 553 e LS candllas ol s wlale Sl
Ll ey Ol sl osbar 1) 255 anadlgn o3l
@iliay glaesls by 385 Dl s L Ol5 o

.J;ﬁ;pbwmwt;um@w@u

S elsl By,
Jemsli 55 i) (slaosls candllan ol olnil (5l
Ve BV 6 b gde 53 JL o558 00y 515
Al gl ok By Ve BAYO 5 3,5 B
SRSk s s onl 02 Dk e Gl
ol s skdid slaesls 5l lysr o S
ooobe B VAAY 8151 Laesls s sslinal gy 5 S VY
NECP/NECR (S, ol _Jas (slaesls culu 51 Y00
Sy 8355 53 e (pl ey Jra A 3L 5
S Ol e b pole Bl o 151l
SPENR R NR VPR SN S ISP
Shls Laasss 5l oS a6 A asiia sdasllas
& Syls glyls ddag sbresls 54 55, VAP
L andlas s ys &l a5 L g (glas s Y/OXY/O
Gl 3 S R a5 8 )y ol dhi OVS &
6o sl s 4 lals e 33505
(PCA) Jol sladdze Jdow T S 51 Jle



AP Olsl (¥ oyled FF ols YA dlo ¢ Jaswe 530,000 5 5 L3l i / AY

o9l S &L.,l;,:. j})}‘ ‘5‘43‘9»3 A Jgﬂ.’:r

Sl b el s Sl gl oVl
093 dj-b BE o)U dls éﬁ‘ QJ..JUQL..L.A
Gl kol aaddze Lo 51 Lol Jsl la lele

LA 64..44.&)9- candlan Cewd D JL.« Yo

Lasl

e 298 DledS o Sl s orl 2

ISl a0 plisy) sloosls b oo 5,5 53
SV BV 5 s Ve Y0 Slasie sl
Sheslanad bad caliys Yode U VAAY 6,95 (6l
N OO PN [ WA I FOF R
5 A paie Jl a gl dlnde sy
¥Vl A bss b e 5y e e
A ed sl ged Sy 5 S Jle Y gl s P
Joe LS asile Glagal 5 Opee S5 s Sl e
Sellcial sas oSSke Lsba Jsl Jle 53 el
Gy Al dl s sl wals 13 as s YV

Wl sy 550 e sl s

35 e ol Dl 35,5 anie gl A4S |l
s Py Pl Yo laglle cilie sla s s
AL sme 355 p Jee 5 A e W08 S,
533 Lo 5 Jsb s A st e ol 5l plaS
Sloged A ey 1o ged S5y 5 Sl 3,55 o
DSl 3 oM pa sl et O S5 5 et
Pl loasls b g Wl 553 (5l e o
Grs Brdimn Ve b g drpn T il sl
Kool e slaeals S0 5l 50 Jlad &0 0
a5 opl s Jsl 661 glaadss 5 A e
BENY| EEE g ot SR U - ) S5
Shplas oo Ll 5 oo (Jsb a4
Oiw o 55 ool s ad Lasis S
Ogm S5 5 s l5 500 s 5 LS 0003 ST
S Dlas ahews (pk A ) oIS a e
S e 55,8 5o Ll 50 o)l i LS

5 dxe pl 5l el Sls g 5 dd enls QLA HIs sl



AY ) &l de 53 SKe Ol puds pw)

70
x - - . . F - *
Q5.2 Lo s el aSile ) s y = -0.2492x+ 529.46

60 R? =0.0483

50
:’g), 40 -
'_g 30 - —&—Series1
=
L Linear (Series1)

20

10

(0] T T T T T T T |
1975 1980 1985 1990 1995 2000 2005 2010 2015
s

ST AR A CIT A NS RPIPWARIE < IPRCTSONYIDN] JEATVR P HICH G LI S T

L LAY D8AS D8R Sl el &5 5 e
Sosbar el odd J55 o Slrs Gl 4 28 >
51888 51885 Gladle 53 5L Y s s 3 oS
Ll 3l 5 Yoo f b o 5L ) pam i
3 smb Cendy) by Sl bR s
5 oadlas ooy wdlae gy, Sl S8
L Gl e a5 (Gt S > ddhaie 528
sl a5 3l cdas e 0L sddaslllas Aikie 8 4o
Fo Jol das o sl ey LIl 4 o) e«
aas 55 5 (VA4A 5 V44y) LY £9° a3 > wdll
STV YT Gladle 3 S LY 55 pe

Ca.«-d‘ o.)l.'«’.é‘

s 4 Dolee wlmde 553 (o Sle b

Rl o3 (Y JSD) ol 038 0S8  0f Cas
dsb G a3 YA 0 85 Jsb 5l 3 1o 5e0
b Gbe oS = 5l Ol S eld Lrals YA
Gl ome oS Jlasad 53 sl Conds Lol oo
ddaie 58 5l Sl cdas e Ol adkes B0 o
daw 3 ap sl g e Sus
355 Gl 5lR S 6,8 S s anllas s
S i UlE e el dlme sbs )
5 Sl @S 15 adae 3 o5 gl @ SIS
S35 3s gl 003 B pl L OT 5l 01 SKta s,
S 4 Jyl s 53 Bl ol S e sb e

60

Aladi 4 j3 20 e 3 <l RS

y =-0.0001x+ 27.715
R2 =3E-08

5o i

3 a0
-4 20
=

T 20

10

—&—Seriesl

Linear (Series1)

1975 1980 1985 1990 1995
S

2005 2010 2015

JMZ’:JJ\" J‘J«AJD AS‘J:.:AA S‘QUQ‘M \"JS.Z



A5 OLgl (¥ o,led BF ols YA dlo (Jaswe 30,000 5 5 L3l i / AY

Iy 3500 G5 5l Cand ol 5 S Conl asiin
03 Slamon Ve Oy Sl e g das 53 SIS 5 e S
53 MR el W sl 8 13 i e
aS g ax, ¥oo dol das j3 5 ama T £3° ans
s Gl s, QV\A:JJ{.E;» 3l olas

sl axdllae Cs s dalaie

DM 53 Grash pl s Jeels Ol e

(" JS2) sl a3 ) 51 S 5 08 Sl a3 Ve
23 sl 4 Suss slasse s Sl e
DS ol il I3 ol Cada s
2 Gla s osp 0dd (ose) e SA o dilaie
VAAD Jlo 53 s oyt 5L ) s cead

‘)L'Z.é‘) 4)‘.3‘}4.; ).} QL\.N}J L)':"Als C_,\.w‘ ab‘) C)

bads 4 3 40 e A ) st

y =-0.2992x+ 629.74
R2 =0.0521

—f— Seriesl

Linear (Series1)

(ki i sk
N
o o
t

éi

1975 1980 1985 1990 1995

S

2000

2005 2010 2015

&L«J R?Jb*' J‘-MJ) 4.;‘;74_-’.0 23\5 ‘;"‘)‘:‘.'..‘U ¥ JSJ»

531885 Jle 53 ol aslil BT ol SL Y s
R N g I *- TR BYR
3003 358 5 e plad 5 Cosl 035 (655
w5 5 o sl e Sy Al
Ao LSS LY Cansy ol 50 dol Ay s el
G5 g 5 55 V4% Jlo s e o sLS
SlAad camm 53 3 S OS> 35 Ay P06
il 5 aikie 3,8 55 Gl e S b
S g g e S gadle 5 e (e

el 4l 218l e S

Ol Sl e (oblax e ol s

IESSYE TIPS O RVRSTCH S R KV PR JCIR
Golal Cad ol (S8 cd ey
@ i g Al e T Gl 4 Ced (6 S AS
Lo gladle sl ol sy Sl s 5l
DL e das o cadlaie 53 55 5 e S
Sl Sl e S L sol el 5
Caod 5 ol 235 13 ams YA Slgllcia

‘ngj":" :.;.-)J o LAY/ )‘ eM@LﬁA&MM



MO/ &l e 54 SIKe Ol puds pwy

uﬂ.ﬂ&‘n_}_)d 60__;‘-\.&__).1&11'!‘):!;15:!

y =-0.4483x+930.93

R? = 0.0517

—&—Seriesl

Linear (Series1)

1975 1980 1985 1990 1995

Jee

2000

2005 2010 2015

QM%,:?' J‘MJ)G‘RME}UQ‘M’ .OJSJ‘

5o bls cou ik Jld i .l
S ol 5 Jap Camss s e Sus
S5 M Shm Cerdy (aper A 53 g 4B S
YO B0 o nd Glazse 5 Sl a5 (sl
5> a5zl B Ll el sl Jlas A
L s cpl Ly s Fos ¥ Yo (ke Jls ga
il Wy Gl Sl Ol s s e 0L
Jo F ol das o &S (gosba ol alils
Ju. Y £ aax (VAA4 —YAAY —VAAZ —V4AY)
slal (Yeof) Jl £ o an> 5 (1444 -144%7)
O Sledlcias s,y 01 5l Jeol= 555 5 sl eslisl
sl s e ol a8 I3 35 iy P b
S ar s Ve b ol a5l e S Il
sl als Ly S ol JSS O s edew
s 7o ledlcial Sl ordes SShe s ged

.C.;.Ml‘ ob‘) QL.:,J b ‘;9‘).&

u‘jwd‘)bé.\.u‘cJ%.ﬂ)M‘Uv)J VY
6))}‘JAJ°JJSC'SJ"L;;J*:2’.')5V' ;5”)2-\:
B3 3 Cund ol sl ol 4B S 13 Ll s
DL Y pse das 5o 5 LY as das o OLY
sam ¥l s b BTl slas Lol s
S Dl kS e 5 03 L2alS 4 g, (1Sl
| 634 A Cand J..[Lw )\ J:.n:'.y uw?u Ui‘ B
A 03 5Sle Lgba oS das e DL s ged
Ls_gjﬂi:\e-)JV')Lg;ﬂMuJ‘j;—co_}U)j}uudb
w‘wb)‘)}

cardlae sy Jle oo 55 cgduad s 5l eslanad
.M&uud.la;»ﬁjfﬂm

i, S S (W s ISe) dyl (s
:\2.-)3 YO U \Y/O )L@.J‘k—ﬁ-n-ﬂ-’ DL dL& C)\)M‘U

03,8 haS bl > w oo slasl (B4



AP Olgl (¥ o,led BF ols YA dlo (Jaswe g30,000 5 5 Wl i / AP

70 70 L L L L
—
65+ Les- ey \;_
60 5400 r-ﬁo g ] L
5350
55+ 55 -
| 5400
| 35609
50 50 -
45 Las] 5600 L
40 40 L
\5650 5650 w
35+ 35 o
30 F30-] -
25+ 25 -
5850
20 F-20 L mmme -
| 5850
15 F15 L
T T T T T T T T T T T T T T T T T T T

T T T
15 20 25 30 35 40 45 50 55 60 65

Sk s ped el Bl 1B OT LSS 5 a8 8
5 ety &S = s 5o 1y sl e e 5

el 03l QLIS a3 Y Sldlcass
5> eddsly @l g (£ 5 JSE) tp g S
O e sl o8 sbasl 5 Sl es s addaise
Sao xd GeseS 50 5 Llesgy Sua5 oM
SLd YO B VO 5 3,5 am s 50 B Fr ledlcia
10 sla e 53 hnd Slagse 5 ol ails i3
ooy bl ol sdd |85 Jled 453 YO U
el a3y ole B35 b e iy adaie (S
53 Bl asedie Ly, Sl Sl Ol s
Sl L Y ps kas ((18ACJL) SL ) sl des
Bl (Y008 L) Ll ) pse a3 5 (144Y- 144
35 5l (SKln s sad Cgmds 53 5 ol o3l

ol asls

15 20 25 30 35 40 45 50 55 60 65 70

035G Jsl 58 AN P s

3 gl Sl S (0 F IS8 s g8
5ol b LS s FO L YO lplliias
Dl dileds asls g3 e ol 55 e slasl
S cpl sl sl Ol cl s glals gas 5 il
5l 4 S 15wl e s OBl S e Ll
sl 5 g8 Spmo 5 Cote Sk B35 kil
O35 a e Aeg el o3 S bl 1 (gLt
Sllcia s 5 e 5 Sl S35 ol
Oledd Sl @3 S 13 35 &5 YO U Y
35 5 Sl o il Ly sl Sl Sl
=Y4A0 —YAAY —YAAY —VAAY) Jle O Jal das
144 144 1441 JLe 5 pys das s (()4AA
Jlo A e ias 535 (V43 -148Y -144D
SYArF SYead —YeaT —YerY —Yea) —Yeud)
530 sgmee Og 5 ol eslsl BUBI (Yo oA =Yooy

SB A YY B YO Lledlcaas gy S opl s



AV &l de 53 SKe Ol puids pwy

70 1 1 1 1 1

55

45

5650

40

354

so——————d—’_'//’_’_#—\

5650 —m8m8 —w— |

25

20

030 pom s 7 UK

A I8 Jld a4 3 Y 5 (V ISK8) o8

el a2l L)l (4 SE) Y

u.a.iu.fwc)})'T o)l;-;.,\}q-)wji SOA )‘w
Crawts 435 ) S 5 51 0T (655 e it oS A

(Aa_m)o_la ada jlad oy ek ) yuds

y =-0.0205x+ 30.545
R2 = 0.0012

10

5
3
;5‘ 1975 1980 1985 fQO 1995 200 2005 2010 2015 Series1
= -5
5 10 LTne_ar
1 (Series1)
= 45 h Linear
E (Series1)

-20 v 8’

-25

e

o)b%JLﬁJﬁ,JﬁCﬁﬁ .VJS.J'-"

OLis a5 5y Sl addlles sy das 4w s
i Yo e dal das jo 4SS (ghsb 4 ol esls
(ol 2 y3 WY Jslas 48) (ojf 3 Y B 8
Sl el s B 5 Lol sl andls Ol s
5 el odd S 5l 51l o B3 3 5wl
P VL o8 dr e WA o S, S e

CM.A‘ QJ}.: QL».AJJ DL

MJJASMJL;G olis b o)b-g_.,.'q-)u'.éﬁ:
DL ﬁm-d‘ on..t L;YJ.; 22.-‘)3 Vo U O DL Lﬁdl.w
s b ol YooY 5 1aAd gladle
2 s ops a3 e 0 I s S0 f
iy YOV oY Yoo OVaAF bl

J',SJ.A U'l‘ ] 03 ¢ J.:Lo.:.ﬁ u_ad& 39.-)3 Ye Caen s



WAS Sl Y o led 5 ol YA Jlu aoee 5304b 5 5 Wi / AA

16

(f2R)ous oia JLse (o e S i y = 0.0491x- 86.104

R? = 0.0851

[y
~

L

>

[
=]

4]

D

—f—Seriesl

Linear (Series1)

At e p Ul s ja e

1975 1980 1985 1990 1995
e

2000

2005 2010 2015

ajb%Jwﬁd@fQ‘M .AJSJ

QAL (G Sl Dl 5 Sl 035 (el
5> el o3y plae b Ve abde s OF Olay s
wrym);,ng@;\vu«w@\m
53 s 5 ol wals S5 Jlad Ay 10 B

@‘c:ﬁ@gf&p\ﬁ}upjﬁirjb\c

oyl i U S e e Dl il
Ol ) Vb lab e Gy S0 (pl S >
VEUA o o ol Olug & (A JK2) aas s
obe xS S gl ol ey Jls b
Ll s S oS = 5l sl o e Camt 1Sl

(Fs)o st %ﬁ?.)bﬁéJefﬂii)‘ﬁﬂJﬁﬁi

y =0.4759x+ 4925.6
R?=0.2539

5900
5895 Ir
5890

4

= 5885 re
4
e -
2 5880 —e&—Series1
3. 5875 ﬁ Linear (Series1)
% ogr0 |
5865
5860

1975 1980 1985 1990 1995
Jee

T
2000

T T 1
2005 2010 2015

BJB%Jujﬁ;f‘?WJ|CJ‘M QJS.‘:'

‘)'Z.A OAAL )‘ J:J E'LL?)‘ JXSLX} ol b.l.:.w) axdlae
asl, 58 £ 3 s 3 e OAY @ Jgl das s
Sldis aS sl Jsl aas s of Sl L (g5l

oo el e L Pl s Ol s

ssba end ol slaee (A JKE) cl es sy A58
sged el ol aule e VY sl o
P Aas 4 Cas Jol 4as 5 &S das e 0L
Sl Bl il esls 55 ok s
A1 ladle 5 e DAVO @ Jsl das 3 ze OASO



AR/ &l e 53 SIKe Ol puds pw)

Beys TYOL YV Sl g, ol ude ddla
53 Jsl Bs 3 sy opl el anils I3 300
PO SRR ES ISP SR T SEIE AR R FPEEN
UYY pger da3 53 5 3,5 da s OF B YY 6o
slrals oKk ol oy B3 A YV
Sloamys 4 dslas @b pgme &3S Lo T
033 Bpb ard YWoa B0 de YA Slgllcias
53 Al Ol 5 oglite Gl Sl w53 o
Bl o S aw &S S asiie ceddandlas 553
0L iy Dl S0 1y 4l e G135 Coan
YO LAY s mle 5Las s S sl S s s
CLwnd 4 1y o5l 5 odd a3 5 s
25l S e S e 6l ekiliS 5 S
okl b 3.5 Ay £ B YO s o5l (gl
03U o R 53 el il 5 s 1 el
ISl g ol Lexls Sl s iy
5 @3 e i033 G 5 Js5 e I3l 5SS
S Sl Al atie L) e ey
Wwhinte Gy s ol Sbode 50 o)y
s e 553 55 Ol xS S AL el
e Ly 5 L e (b Sl
5 oap 0 sy Sldlas bl s g5l -
SR 5 wlade Sl o dal) Stk DU
2 g o gy o)l i
Sldlas 3 Ghass ol ml oKl Lo
5L adlas ol s 1S Ol bl
(Yoo F) Ol 5 (Vo) 0) e S5l pu sk
Spms 5 Sl e o= o L o)
s S e b ) ol i JLEs s Ol s
ol gl JISl 5K O gl 3wl ks

23 Sk 6,8 IS 3 o)l i Slis S e
WC,\.::_T%}A QL:.’)J g:,.n.u‘a.bfj;j.aﬂ\."ﬂ.)wd‘);
J'SJA U‘i‘ ‘LFU".; Lgu:bwg;me)Bw‘)Wﬁ
dlﬁ&.ﬁf}p}&} sl 3 xdlsyl 3 L
e 358 68 IS5 3 S ih B s s
355 wof S sl Slib, S > Lol
u.,‘)kl«w‘ ODJS&:ASJP- u)ﬁwwﬁ.&M‘jLM
o bl by S e fee SaSS L BLS s o
leajésf.;& QL‘,§ :oJ\..jaCJ.E.A le.&dy.k:m\e\.’
Sy 3 1y G ess bl o 31 O e gl
o Dlpnd ol o s Sl 03y o35 ol o
NG S WIS H JC IR VIS
UG ded glab e 53 0l e i
Jj‘ LS)K“J) oJ\...:JJL.s‘ Cvl.a )mﬂ J,SJA Q.L.J:JAUQJ\
EREEH YL‘L:L;LA.& :b.-)b ¥ &Lﬁu.pjc DL cr}é}
RCIU IS P [ RS SV IR PO PP
6La>b6iﬂ§.u>ﬁ6ﬂ§)\ﬁ>l.bjulal52)p)>
30\ R s s gl OGS Se) w8
4UMUJ)\Z.A:)> (@l mde 65, 513 L 68,03
O adlg (eSS Olds el sl als
23 28 Sl s AS G S sliend
5,55 1 sddandlas dilaie

S S doms

u.aﬁh.:;.ﬂ ‘M‘ﬂv\.ﬁ &J‘J: B o.l.&rl}u‘ wa DL

DLl wﬁﬁ b‘jj.é BE LAJLAMJJ S NS



WA Bl ¥ oyled FF by YA dlo amms (5325800 5 5 Lljix / 4

Pyrenees.  International  Journal  of
Climatology 25: 319-329.

Harman, H.H., Modern Factor Analysis, 3rd
Edn., Chicago: University of Chicago
Press, 1976.

Hasanean H. M.2004. variabilty of the north
atlantic subtropical high and associations
with tropical sea-surface temperature.
International journal of climatology Int. J.
Climatol. 24: 945-957.

Huth, R, (2000), A Circulation Classification
Scheme Applicable in GCM Studies,
Theoretical and Applied Climatology,
No.67, pp 1-18.

Huth, R., 1996, An Intecomparison of computer
Assisted circulation classification Methods,
Inter. Journal of Climatology, Vol, 16, PP.
893-922.

Kidson JW. 1994a. An automated procedure for
the identification of synoptic types applied
to the New zealand region. International
Journal of Climatology 14: 711-721.

Lund, I. A, 1963, Map-Pattern classification by
statistical methods”; Journal applied
meteorology; Vol. 2, PP. 56-65.

Mitro S .2010. The influence of the subtropical
high pressure systems on rainfall and
temperature distribution in Suriname and
implications for rice production in the
Nickerie District. The University of the
West Indies

Richman M.B., 1981, obliquely rotated
principal components: An  improved
meteorological map typing technique?
Journal of Appl. Meteo. Vol. 20, 1145-
1159.

Richman, MB. (1986). Rotation of principal
components. J climatol, 6. pp 293-335.

Romero, R., G. Sumner, C. Ramis & A.
Genoves, "A Classification of the
Atmospheric Circulation Pattern Producing
Significant Daily Rain Fall in the Spanish
Mediterranean Area", International Journal
of Climatology.Int. J. Climatol, No. 19, Pp.
765-785, 1999.

OLer 5 dbw il s (gla iass b anlas
3 Sl s Smsss fWOl Sk g (V)
Lkd sbolsh e sy s (YorT) OliKen
2oadlas 555 (YY) el v K]
(YorV) S 5 )l hwy il Cx Ol
" Tl 53 (il Sl a5 s 5 el g
Olis sy adlls ppmmes A4S 0 b
@ e (VoY) Glde L2as5 OIS il mde 255
s ity S ey LS Sl ok Sl
(S5 iaa s wlale il Sl eslinal Lse A
OLi 1) 595 ly Hsba axil ol ol s

ROV %)

@l:.c
LSL"’}Q‘} C,.;jl.’d JS‘JA AYAA cdb&.o.b}s,.:bc‘;fp)
Sged Ao Ol 0L L T BLS,1 5 aila sl
-\Y) lw AYAA D Z)Lmil 0 ZJJJ LL.é—é) u:.ﬂ)

AN

gl Gl 5 e Sllas AYWVA (ol (Sbade

Bl 0T 3y e 53 JISul e 00 s o

et ladle GES ess g ole 53 Ol
OUIVY Y G piS lidla Olasle (o3l

Q\JGJ Caow Q‘)L.:JJ\ g(:)...u

Aljani, B., 2002, Variation of 500hpa flow
patterns over Iran and surrounding areas
and their relationship with climate of
Iran.Theor. Appl. Climatol. 71, 41-4.

Esteban P, Jones PD, Mart'1n-Vide J, Mases M.
2005. Atmospheric circulation patterns
related to heavy snowfall days in Andorra,



AN/ al e 393 Sl Ol oS )

Sonoran Desert region, USA. International
Journal of Climatology 17: 859-873.

Xoplakil, E., J. Luterbacher, R. Burkard, I.
Patrikas & P. Maheras, "Connection
between the Large-scale 500
hPaGeopotential  Height Fields and
Precipitation ~ over  Greece  during
Wintertime", Clim Res No. 14, Pp.129-146,
2000.

Yao CS. 1998. A loading correlation model for
climatic classification in terms of synoptic
climatology. Theoretical and Applied
Climatology 61: 113-120.

Yarnal B, Comrie AC, Frakes B, Brown DP.
2001. Developments and prospects in
synoptic climatology. Review.International
Journal of Climatology 21: 1923-1950.

Yarnal B, Draves JD. 1993. A synoptic
climatology of stream flow and acidity.
Climate Research 2: 193-202.

Yarnal B, Frakes B. 1997.Using synoptic
climatology to define representative
discharge events.International Journal of
Climatology 17: 323-341.

Yarnal B, Lakhtakia MN, Yu Z, White RA,
Pollard D, Miller DA, Lapenta WM. 2000.
A Linked meteorological and
hydrologicalmodel system: The
Susquehanna River Basin Experiment
(SRBEX). Global and Planetary Change
25:149-161.

Yarnal B. 1993.Synoptic Climatology in
En_ironmental Analysis. Belhaven Press:
London.

Yarnal, B. 1991.‘The climatology of acid rain’.
In S.K. Majumdar, E.W. Miller and J. Cahir
(eds.), Air Pollution: Environmental Issues
and Health Effects, Pennsylvania Academy
of Science, 155-169.

Yarnal, B. 1993. ‘Synoptic climatology in
environmental analysis’.Belhaven Press,
London and Florida.

Yarnal, B. et al., "Developments and Prospects
in Synoptic Climatology”, International
Journal of Climatology, Int. J. Climatol,
No. 21, Pp. 1923- 1950, 2001.

Sumner G, Guijarro JA, Ramis C. 1995. The
impact of surface circulation on significant
daily rainfall patterns over Mallorca.
International Journal of Climatology 15:
673-696.

Sumner G. 1996. Daily precipitation patterns
over Wales: towards a detailed precipitation
climatology. Transactions—Institute  of
British Geographers 21: 157-176.

Trigo, R.M., and DaCamara, C.C, 2000,
Circulation weather types and their
influence on the precipitation regime in
Portugal, Int. J. Climatol. 20: 1559-1581.

VanRegenmortel G. 1995. Regionalization of
Botswana rainfall during the 1980s using
principal components analysis.International
Journal of Climatology 15: 313-323.

Walsh K, McGregor J. 1997. An assessment of
simulations of climate variability over
Australia  with a limited area
model.International Journal of Climatology
17: 201-223.

Weber RO. 1998. Climatology of regional flow
patterns around Basel. Theoretical and
Applied Climatology 59: 13-27.Copyright
© 2001 Royal Meteorological Society Int.
J. Climatol. 21: 1923-1950 (2001) 1950 B.
YARNAL ET AL.

White WB, Cherry NJ. 1999. Influence of the
antarctic circumpolar wave upon New
Zealand temperature and precipitation
during autumn-winter. Journal of Climate
12: 960-976.

Wibig, J., "Precipitation in Europe Relation to
Circulation Pattern at the 500hp level”. Int.
J. Climatol, No. 19, Pp. 253-269, 1998.

Wilks DS. 1999. Multisite downscaling of daily
precipitation with a stochastic weather
generator. Climate Research 11: 125-136.

Winkler JA, Palutikof JP, Andresen JA,
Goodess C. 1997.The simulation of daily
temperature time series from GCM output.
Part I1: Sensitivity analysis of an empirical
transfer function methodology. Journal of
Climate 10: 2514-2532.

Woodhouse CA. 1997. Winter climate and
atmospheric circulation patterns in the



A5 Olsl (¥ o5led FF ols YA dlo ¢ Jaswe 530,000 5 5 L3l o / AY

Zelenka MP. 1997. An analysis of the Yarnal, b. 1993. synoptic climatology in
meteorological parameters affecting environmental analysis, Belhaven press,
ambient concentrations of acid aerosols in London, 195 pp.
g:"i’:‘;ﬁ‘r’n"gmﬁ egg;i’g’?asn'a' Atmospheric Yu Z, Lakhtakia MN, Yarnal B, White RA,

- ' ' Miller DA, Frakes B, Barron EJ, Duffy C,

Zhang, Ch., Zhang, Q., Wang, Y., 2008. Schwartz FW. 1999. Simulating the river-

Climatology of Hail in China: 1961-2005. basin response to atmospheric forcing by

linking a mesoscale meteorological model
and a hydrologic model system. Journalof
Hydrology 218: 72-91.

J. Appl. Meteorol. climatol. 47, 795-804.



	Summer 2017 - 5.pdf (p.1)
	A-10-1285-2.(19.9.96).5.pdf (p.2-15)

