VA6 g s o)l ¢ Jaos S blos 5 Ll

W-4¢ aw

Sl Gwlo 35 Wi 0599 3 (5 puw HUAS 3 D (5 P gk

O olls (Ll i oSl (i @lll (5 555 = 31, 400 b
O oSl (L3l i oSl ol ol 5Ll = (358 @l
O olls (Ll i ouSils ( wlid @l sl — (gohoms cpome-
Oy oKl (Ll o 0uSCiils ¢ Slasl (gLl i JLiils — JLSw o b Jrinm

AT/ iy gods 3 )6 VWAV 2l o 0 6

Sl omlasS i oyss 55 CSHD) (6 e 5L s SIS 5 Slos (6 i
NCEP/NCAR ) SLP lale (slaesls 31 Jods (ol a8y iy (o055 §0d 50
LK 5 els s 5LEs Hlade o iy Olpea SHI 2l gl e (Reanalysis 1
lassls o 55 00) e mhaw slas JLa gl slaesls Jdod Lol o aslizal O
ol A asls Lasiis Jla ol 5 e 5 VAV b 31 S slaze oy 53 o ol
Slammlin a0 33T L casdllan 3550 0553 53 (b SHI JKe 5 Sl &l is 0551 Jlsline
laole 53 0T 3810 SIS Condge 5 SHI £l sl L ocd S 515 (6 pSumit 5 Sy 3550
(Al Sl LNV Il Sl e 5 53 65 A st st 5 4035 opmls
S a3l e ps S LB 03 4 e O VL S s5 aals 5 ol iy SHI
ol 3 aS Wi jasiie ees Sl 030 SHI Slis slie 2als 56 cos 2
$VYe/0 sled a O 053 Lledd bl 90°E 5 S0ON o 4y SHI 55150 053
3 gladaMa b corle 2alS ilaly JUSH @8 o & ISl 58 V0 YE LIS s
@iy b aS Sl el esdaline Sl le S il o5 b JIKLL 58 VoY Sides
ol a5 LB SHI jSlas slis ials

(Slamlie a0 sa3T (Gl 6y i (e (6 2y S (S s LDy ol ilaolsAdS
Sl ombS

Email:ghazizi@ut.ac.ir CAVYFANNAY o s ok 55 )

2 Siberian High Intensity
3 National Climatic Data Center



V.AJ}:..A OJLA.\: &@Q\}W}@‘F YA

FPRVIRR|

et s A e B0ssle R s 5 Ak (63555 655 o 3l s b 5l Sler b S (658
oA 85 e (e 5 (S A S (O Sl 0T Sage) g bS5 5 o e
S5 el glac b Jl s g 4 p S deuSlign 05 WLl LS o J 2815 (il 50 (20) (e
S OF 3,5 Sl 31 (55 51 2 2 SMde ol pls sle o 3L (e il slaarY )3 (5t 50 30530
Al gt asalsl e il S e s bl o5l Jslas ol a8 Slas b s sls g s 1y Les il ol ol o33 S e
O 53 Sl il S ols A8 e e ol Soson [ Sl (b S (6055 858 e il
S S Ol Sl (ale Sl o Bl Ll slacdle gl )l cgr ke Wl bzl
S lean 33,5 e sl Sl lacdled 5 an Gladul 3 o s ol Sbol 3 ks glaanlis
(ol ol Jeol ade ol e 5 b 1 (slas Lo gt 3 el edalie S Gl LS
Sl o ld ;S5 ey lide K 5 A slacst s Gl 5l L0 GlilbS a8 (glals
(Y0418 OLSes 5 'Y pls)

33,5 on o3l el st il OF Cslate 5 o (505 50 5l o e o S5
ol 5 e S o L3 LAl 2 b 0T SESa (g 4 aland s o8l O Sea s lew
i als g o 1y cilisen BBl Bl 50 o8 (S 45 o 53 S WS A e 305 r e (e e
g Pl o, S 5 Wbl ege ¢ Bl deg 5 gl 43 G Sled S S Ol (S
Bl oyl 355 e aseios Il 58 VoYY 35 (655 0 JLad S0l b Oltne Joad Do 45 35 S 0
sdge 1y o318 il 3 s (sla o o8l 28 5 Sl s Ll s 53 IS dd%;)s
s S o s s A s psldee (ile e 4y ST5 53 ST ale s Ule (g L 5 505
C1salSE 5 LG oY oYenY Fya 5 SOK) s 3 dsl sl Sl 6 55,8 oo IS0 Ll o 5l ey
(Ve Yo Y LSS 5 ETY Y vo

33 515 6 g L2y S 50 bbb G (63U Sl A B Olie b 53 Ll o35 ol Loyl 2

1 Viola

2 Quasi Stationary

3 Semipermanent

4 Gong &Ho

5 Takaya & Nakamura
6 Shahgedanova



V4 ...n)jbjédm)wjg:;“)“éﬁ%ﬁﬁﬁ r)Le;:dLﬂ

1448 ) e s Oleey ad Syl sl JlosT [ sbien () YY) OLSKan 5 Slr) ol L]
TR UNIELICPY ) 092 Gt Sl Lo o 53 Lo LIS s (sl S 5485 (0
Loz 2alS ¢l Cusby 28 (BNYV Y000y 5alSE 5 L) (6 o8 5 (555 0 Sla oo 3 SO
YV AYAL (59 5 () Ol 53 813 slaoltisy ¢85 5 SIS 50l 5 e o 20k 5 (6,8
Gla| FTAYAY (0L 5 (63 50me VUE VAN (G 0LS 5 Old= WY YA (G il 5 b (6 g s
535S 535 el e At (6 g Sl i ge 5 Sl e VTV IYAY O 5 o
TN 5L i sl it a8 OF SIS 5 les (6 S e ok 0 S 53 (8 e LB 5 s
(VEN) Yo e0 Ol Kan
3l Sl Sk T L Oloen 45 38 b3l 4 5,4V ams Laulyl 51 Slex b S Wi,
N44E Uy s & ) Oler ol Sl ok 53 (Sgm 4t lsbime Sl s Sl o Sagd s L
Gbles lsl uﬁ} el 05 S (VY Y0V OS5 Sils YY1 0144V (O SKan 5 | 5alSL 40T
ot (S e L 355 e Sl Sssbes 355 0 bys 15 5LES ks 2alS 4 e (6 sl dlas
Gl 3Ll Ll ol ol paseiia b VAWV gladli 5l ey asilir 35 5 ins Sl il S 36
5 S ilegy 5 (8 XD 5 ol o did ey dalyd VEYY Y000 OLSen 5 i) 55 SUL)
Yoo ) L VAVA Jlo 5l 6 sLis 5 S e a1 SH Gt 5 il [isle S dlaly 30 (Y018) 01iSKes
53l (VY Y000 OLSan 5 i)y 558 UL) ol o3 5y acms a5 JIKul 5808 —V/0 e s, (gl
G (sl glata sy (A Y1) O 5 Sl ol 0ld 500dle gy ol ol 5] (glaans
g iy gl an Sl 48 S5 a5 e S O S (6 i bl 63 god o) 1y SHI e
(ol sl a5 S 58 Sl Gl S i s 53 Ol 5 s SHI S 5 Sl 6y s
b 80-120°E 5 40-65°N o3 50me s SHI JLSa 5 Slaj Sl i glulb Gda b il iy ol b

J)‘Ld"‘g‘)“&l@" u,llil.a)f y\.iJw".J oJJJ?éﬂjwﬁ: dl..pl)ﬁﬁ Q‘}J«MDJF LgLAoLA

1 Jeong

2 Yin

3 Cold Surge

4 Yihui

5 Panagiotopoulos

6 Trenberth and Hurrell
7 Wang

8 Hori & Ueda

9 Romani¢



V.AJ}:AAG)LM: &@Q\}W}Q‘Js}- Ar

L Sy 9 ole ¥

sl CEP/NCAR Reanalysis 1' slaosls 5 SHI Je 5 oy o i gl (ol ol iags s
L s sl e ol [y s s lalics plod Sl gl 5o 50 slemsls (14871 OLlon 5 IS)
Ol g=eas SHI Laxli il s slale ,SKle oy gt oldl g 58 5 Jsb a3 Y0 K6 SS& )8
23SHI ey 5 S i O gy 5 elosi b &S e o iy 5 SH SIS 50l s JLad e o 2
Sl Ul S i o) 50 O asie gl S el 13 a8l 5 ) 2050 Sl pRle S LS 6y
S ot el 0 izl (a8l slaosls o 55 50 S ek ol nl) e el slos o 5T 3L slaosls
o3ba S 0s3 53 4 (VY B VAEA) adlas 5550 Jlo3 03k g S5 s 3 (5800 5 Laesls 6))15; L
335 Olpany asalsl 53 553 53 ol sdd (o B S o a1 ) sl Sl ule S s (sl
SHI e 5 Sl g\,,g.;Qsﬁ)\gm.J;m&)\ifruou,\img%d:iuﬁwuq?a}u;L@,f ol S
() JS2) ol 3 513 (¢ St 5 Sy 35 90 Slintlie (Slalsal L anllian 350053 53 o

[ Independent-Samples T Test ]‘_Ygs_

No
A A h 4

( ErS )1—-[ S b S e s s SHI S, ) s HMann—Whim@-‘ U Tesr]

JJ}A 4{)‘}3 U rALwJ LgLAaL« ujo 70-1200E j-650N $o oJ)J&u DL b SH‘M C)Lx.ma.o JML:.’

80-) 40-65°N 63 gd>wa 2 SLP )\J.;u J:S‘J.?- z3) U:M»'i u:uh)}_: BE (\ J}J&-) Llosls )‘J'; B hs

NOAA National Center for Environmental Prediction c.lw 31 sas z1 5l )

2 Kalnay
3 National Climatic Data Center



A n)jJJAL;MJWﬁQMLgﬁJ{M r)Leﬁ:de

i el a5 k5 s SH Lol 5 el 0l s DIF slaels b 120°E

L.J"-f”:"?i’: Olatlles 02 (S yaam )L":"-éj:’: gs’.l"‘). 9 L5J. (s )Ja.l.g \ J)J».g-

BX S 50 Sles oI5
Panagiotopoulos et al., 2005 40-65 °N DIJF
Huang et al., 2011 80-120 °F DIJF
Jeong et al., 2011 ) DJF
Gong and Ho., 2002 o JFM
Zhang, Lu, and Guan., 2012 ;3)_162()0 g\]i: DJF
Kuang et al., 2014 i DJF
Wu and Wang., 2002 40-60 °N DJF
Jong-GhapJhun and Lee., 2004 80-120 °E DJF
Tubi and Dayan., 2013 DJF

oAb S 5 kS Glgr ale S (slaeygs YT
o 3 ealiad L (YW L AMY) (laosls Slos (g m 31 ey o S (glales Jlo sl ¥l glaesls ey » (gl
sl A T 6505 il (laesls g, & ot asiiie Sl (5| ol s ol 0 aslisl g S
YW B VAVE 5 1AV G VAT DATY B VM Jloj o353 dor it Sy el BB 5 55 053 4w 4y (ST
il L) b (VY BNAVE) [l gl ops it o hoo 31 5V 5 ko 0 Song e e Jlosl (gl 5
Olssans Hio a4 Sy bast Cud WAV BNAYE Jlojoysn 5 Sler il § Wil o) 50 Olgeas GUS ol

(Y ) cdodsas § 5 s cidt Jle (il S o5

" [P VY
$Y T

WAAT AAR Y Y4r e 148 447 AAYe 134 1300 1470 14y 13Ar 1840 Yeuer Tede

QT XS o eala U’;)‘J’ ‘laj.)QP- 9 O.:.A)' oJS Chnﬂ 6LAJ LSJ.L"). S Y Jg,&
gb— &)‘juﬂb‘jtﬁL‘h{)})w‘)g}m‘ﬂﬁ@)ﬁ&é&)}bﬂ@ﬁLQQ)).) w‘ubﬁa‘t‘\bb‘)b
Ol 53 a8 358 o Sie Lol Sl £33 4 Sldhar dom S5 L meyo S sl L;L:JJ AVl glaesls 5
w&s\&@gg@g}_&u;%mw;@g,_@@@Jiiu;w;otigu};m\wzmwdu
5 ol 3 1 Slsban D5 (s O ol sty 5 Sl 0313 5 oLl L3155 451V s Lol
LSLOJJLA}JTMYL»&L&GJ‘Jdb)&ﬁ)tﬁ)wlﬁw‘jWb@&éw‘wﬁ)‘ﬁﬁhc@‘edeL@;—

NG| 03 g w)



V.AJ}:..A OJLQ.\: &@Q\}W}@\F AY

@Lﬁjm‘ '.‘ﬂ

S W8 5 Sl Ol puis N

G a0 (ghuaSis slaasls 5y b 5l e ys8 5 4 515 ulas (glaole b Y4AY L VAEA gladle ;5 SHI
oy U el glaels 55 SHI Sloj (g bl Sloy s VSHI oy Sl i 2 S g ikl
laole ;3 SHI Vw1l s 5 pKlbe Sloy (6 5 458 o 515 sl (glaole 51K o Slej (lags
k‘eMLS)‘KGJMOU\)‘%}MYJ@)J‘\S&MMJEQ)}B}Q}J‘jcﬂlﬁdb

Dl 358 LS ) slaans 3 0 a3k 5 VA 614V gladle s SHI i
3y Slsy Glacg w e 53 SHI jlre Gl il 5 o Kbs sl 0 03,51 Y Jsi= 55 SHI (glaosls (gLl
‘&:A_AN‘JLLAL{):;\A\J‘}_:ASSHIU:;&LSJ‘J&#J)‘OJ;‘J&:{J@Sdt@}ﬁuﬁ%wcjjﬁgﬁbcwb
o Sl Sl il S s oyss (b AVl ibly Gl (6w lausie ax 5 LB el a5 LB 4SS Ll
ol Ools Olas (gl o anils Kk 2l Sl il § i o) 5o SHI AV ol k5 oS sme oy
40 550> Sl 45 Meant2SD) Sl o b s Jlae Gl ool Y le ¢ Slog (6w (Sla 13 505 (555 s
L Meand28D ¢ i js (8 1S2) ,U,\isjfv.,ﬂ/&j(\"d),\g-)wbugm s 350 3l 5l days
ﬁ@Lﬁj&LﬁéﬂEﬂorBarcﬁ@fS)Jé‘ﬂ.ﬁ_}_w\eucb\bQuﬁy}b—be)jbﬁhwﬁﬁjmw

w‘a“ab‘bduﬂiJQW‘)W)JAS@‘QMWJ:I‘J‘)L:M&J‘fu‘j.}u,‘ub‘

QL.'ZJ\)QT"J:QL:;&L}LJJbﬁ&\jl)q)jébﬁbséueb)ssm@b)éﬁéﬁslﬁ-hﬁ-(\ SHI b glags ¥ K&
‘)QJ}éuﬂL&}LELAOLA)QSHI&L{)‘)&LA\}&#(O .J‘A;daQL.';J\)@J}é)mjljcﬂbséuob)ssmygjyiUY shel das e

Aas ol b sl



AY °)‘5"J:L5j‘t‘."”)wﬁa‘k‘;6ﬂ.‘)‘iﬂﬁd r)L@%-dL.A

ol 3l JTB s s ler giitﬂjf Lol 6y 95 2 SHI 6)1.»] 4= Y Jyd

slale ol 4 55 4,0 LUl LLb

b gis ARRAVEA Vebo/AL ARRAVAN VYAYE Yo/Y+

VAEAZ) AV Joloe VaYY/en VaYY/en VoYE /e VaYY/en Voo
S \eor/en VAN Y S VO Y\ /I WY/

S G £/47 /Y £/Yo N YUY

b gia ARARYAR ARARYANS ARFAVER ARARZAPA \V/eo

VAVE Yo P Jola VaYa/e I A 7EC N TS VAR TS L VI o
S Veo)/ee RS 7 VLR RY-L VIS RY 7Y AV

S S il ZAR £y Y/ov ¥/4A VAN

b gia ARARYAZ! ARERVAYA AREAVAR" YA YVAL AKVAR

R Jola IEARYER IEAAZCENA R ¢ FORRR KA LV Vo
Sl YooY/ en YooY/ ARCAVAR YooY/ en VY/ee

e Sl il £/44 £/0% YIAL £ Y/

(Sler Siele S i opss 53 SHI 0L falS L aS 55 8 o jasiin 508 JSEw a5 L

alols) SHI (su 0,590 350> Ol sl 03 gdme 4S5 s bas .Coul 4l Jals 50 V¥l ol s
e 53 Dl alS il al wsee talS L il S AT 6555 5> (meant2SD
SLrs e SAS15 53 03l 5 okl Slde ) 7 081 Tl 0 sl (2 3550 S5 Slags
ol ( Slgr ol S i o5 534S das e OLAS Sl ol o3ls isled Error Bars U« Jbj
Nlw &l s 2als s lew thledd uxs b paws Mean-2SD slis 31 zi Meant+2SD
O F sl 53) aenS alie [iulsl U cmul 03 g 4 polie [halS 30 cow zi SHI
(ol s oals Olis o Jlg il S ojs 3l Sles b § Liis o5 ;5 Meant2SD
Error Bars 0 S 55 .0 S 51,5 a5 5,50 DIF glacls 53 SHI Slas 5 sSla slie ol sl
ol Sl Rl S i o) 5 ciis Jler le S o) 53 53 SHI Plus 5 slas
slis il s SHI aiy ppolie [2alS .ol o o3l 0LES « K5 4 DIF slaske ,> Mean=2SD
53 SHI ot acals alS s a5 5550 0dod 5050 Slexr (Rl S il o5 5o SHI s
F 3 i e ad polie 2alS 55 a8l s 5l 0dd Sl Rl S LAES o)
osle S i S ey 3 SHI VL il s (alS a8 sy o Sl 4 cpl by el ainS olie il 58l

K:m-h" 63 ¢ SHI )LLL: stl}- L)’.‘."Alswd"f"':‘fdl'é'}



V.AJJ'.:M a)l.a.j: &NQ\}W Lﬂ‘fo- AL
Q
\eor ARE-N T J—
Ve V280
X ARE X 1T .
Ve AR o}
Yors Yoy - —
(44
Ao Ya00 0T _
Yo Vai0
§ . Avl\f\vn\}f\ e | T
Ve \evo
K ey -+ -
(o
VoD [\‘ V2o ——
\vio Veto
Mo 1
Vego | \/ \-\‘, ~J V\'/\/[\V/\V[\\/V\/AV[\U{\VAUAV/\"I \\ Vet
\oe¥O / VYO 1
Yoy « AR o)
VYron Ve _
Veto 1250
A wan ala Ar o el L
vro [\ UV \/V\/\/vauvvv \IV\N Vovo
Vv AT A1
©
Voo {\ Yoe
As Ao —
. I \ I\ _______________________________________________________________ v
: AAA N UL s
AV R ATATAUN m-aavVA Vi vAVAN A ARt A SR
—r. v - 1
—in —fa t 1
FFFFFILI SIS FTI S 190519735 19702015

JL‘) éjw (\ MJ&QL&’ASHI JLO) LSLA(.SJ’“‘)J‘) ejjéﬁbﬂf}b)Meanistcmb-i g_}g"j

53 SHI Lills Sl (55w (0 525558 (8 4y 315 (7 usleos elo joSHI ey (6 s (Y a8 b jualss slaele ;> SHI

)lf‘.m d\fu\jb J«L,J\jEI’I‘OI'baI'S cLﬁ)‘J}AJ. W‘)W)J .J\A.ﬁdﬂ QL;.' JL.«:]AL;‘JJ b 4.1)}3\5].,«\.\.«; L;thlﬁ

RENEIU:

QT )‘ ‘-},5 E) Lf'l’@} u,ll.;l.ajf LS 093 93 4o SHI JL‘) LSL“LSJ"“’ Mean+2SD J.“»JULAT‘ J_}J&-

dbale pulas 445 4,9 Al Ldbol
Meant+2SD  Vr10+/EY  V:0V/EA Yeou/8Y AEAZN) VAV
VagA-avY
Mean-2SD )Y/ IRAKIAR VeYY/EY VeYA/0Q -YA/YE
Vegvay Vegv/an Ve EANY Vebo/YE oY/¢t
yavi_y.y  Meant2SD
Mean-2SD VY44 VT4 YA YT/AY 1 e Yq/PY V4V
Mean+2SD Y/VA Y/oY A7ARY Y/Ao Yo/Y
0,95 93 s
Mean-2SD AR =V/Ve —+/t0 — VY -4/




Ao 0333 3 (S e JLIS 5y DAL (6 kS poler Jlo

V100 4 VAVF VA
T YoAP_) aYg
VoD A R
\eso 1
g [ p—
Nedn
\e¥o T
Vare - -
Max-SHI Min-SHI

Meant28D il s asllles 5550 0555 53 ;5 SHI Jsla- 5 sl Erroe Bars o <

S HL3 5 K6 Ol i Y-V

slaele 53 SHI Sl cusd o ¢ Sl (isbe S plaza 055 55 b SHI SIS &l uss vy 0 6l
b ol il A3l SH SIS 5508 55 Los 515 JLis o i s 8 SIS ol s 59 6 el
(ool 5 o bl i 30 o SHI L 50186 48 35 5 o daline sl ol o303 L3 1 I3 s 5
Slomd 4z, 0V/0) Y 05 5 (B4 4?.-;5 Ay Jlad a5 0 ) 05 cesbe L lme b o o W
o3ls QLis g Lo I3 55 Lagl S ol ula als e W (B —Sa s Ve
Lled

ol o3ls OLiS § Jad 3 YOIW B VASA cladle b w55 b jusles glaole 53 SHI ST il 3
SHI 55 10 S5 wole (gl a3 ansl 0 o3lized SLP wilale slaosls 31 Slawlos opl (gl 5 .ol
5510 LS ¢ same ol by sl 002 Lt (L2 SH. JiSa 5 a5 55 SLP s slls 8 SIS0)
;.a.u bl S1e slaas Slsl 3 6 Jsdr 3 sl sl ol (YONY=YAEA) 355010 L ol ol ,a

w\‘_ﬁ_bdj.).))ju_ne.&.&u_ﬁC,_w\o.L:JJfJL.aLQQT&J;JQ&mJwbbjyébeu&.:.{d



V.AJ}:..A OJLQ.\:-' uja?md)\jbbmjl:ﬂ\fo- M

ol S (1402110 pl b el o andllas ol ¥ 53 5 b o Lo N0 (g5lel 0553) 55 0 140 (sl
5 Y 0555 (Ao, VIVA Jslas) 55 0 YF ) 055 53 (Ao, s AT/00 Uslae) 55 0 Ve sl ol 51l
ShaS doms e LS 53 SHI 58150 allale a8 Liledd S5 150 ol 5o (Ao s V10) 55 0 VY
YY) 55 50 OF alwns ols s Loy o (Ao YTIVO) 5S 10 06 ) (53 )3 ockdh sdalie S0 V0 5 sasms
05 daly o il ash ole w bg e 53 S0 (Ao pa YTNT) S 50 OF 5 55 ele 0 b gy (U
Vo ualiws ols 4 by e (Ao ys ¥o/8F) 5S VYA Y BGVAEA ladle b ol sdali S 0 YT 5155 Y

MbdoAi)j.éeLAM.bff(w).)vq/\r);qugy\j chAJ.laj.r}A (M)JY'/?,Y’)JSJA

YOV EVUA ladle bas 5 4515 elos slacke 53 SHI 810 i e IS0

Y'\VU\OQ/\ L;LQJLA)JLAQTLSJSJ&;L}?;AJwbﬁj‘jﬁéuélﬁ&ﬁgﬂ'ﬁsHI;‘jﬁd‘j‘fide}-

Sl il
sl b w3 Slab g
Vel Yaxl sl § o Vasrl  Yasul ol \ 4l Yarl ol § o
gl o \ ¢ 1o YY/ve Yoy YYYY AY/eA AEVA' A VAT-I B
@ 4il5 oy \ 0 10 YY/\Y ARV AN A VAN AV/ot Yo/ VAR Voo
4 yed oy i Y 10 YY/NY ARVANE Yo/+e AV/0E \Y/A0 Ay Voo
[ €ace e Yy \Y 140 Yoo Voo Voo [Bge Avio \ \/V“\'\/\o ------ Voo

e ot & il e G ) ol SV 51 S Sl b S 56 o SHT o S0l

Jeoee 8 S 13 a5 0,50 0T 51 3 5 Sl ile S s lsesss wlul » SHI S| (g5lula

o (e Sl Sale INAVY LVAEA sladlw b a8 U julas glasle ;5 SHI 551 ,6 LSis
el 0 03l OLJ:.J\/JK,.Z



AV

033 3 Gy JLED 5 DA (G iy S

poler Jlo

it Gler SRl S o550 53 a5 s a5l el slacke s SHI 80 s eV IS0

i sl SH. 5008 51 (glos 28wy s ol _Sust, Sl e e (2l S o0 53 SHI 81 Sast,
JWALNJ6ueb)‘;§iﬁﬁﬁ)xﬁy&u‘)JS\JAJS)\M)J_\Y/_\V J_}J}ASJJ‘OJJW\ L}))')JJ'S‘JAJ‘J»&?

(0 Jpdr) Al o Ao y3 TE B YY) 30 15 6

\QWU\‘\2/\éudb):u&féﬂfdi‘i&mjw&»;)jadunb&KEQSHIJ-S\JAL}JUJAO Jgd>

t.éb‘]é 2
St i S iy
Vel Yeol b g Vasl  Yaol e Vel Yerl  plo Eaca
s | 1 Y LYo | Tt TeMs YWAV| e Yeee ATee | e
wely | o o oo | MUY YusY gesse | e Yese Yo e
wf | M T e | v RN WAV T Y e e
e I I P P P DS AR T R O

WMJSL.AG‘)_}.)U_:‘)JMJJAQL:H(/\JLZ)JLP&LAﬁJﬂMGJ}J)JSHI}\f@}A

jr).) 63 gk >we 32 .X_..o);O cd)\ebj.k_'xﬂ)b eJ_..ZJ.Q/\;:JS\f M)qu/\v &L}_— Ju‘oMJSJqSA d}‘ 63 gl

e))JJJSHIJS|JAL$:L_<A;J_AS|ﬁJ&LSOMJQLA:..’AS‘JJ)‘J)‘);j—‘yﬁb).’;‘fw).ﬁ&)‘jas

(V) ol Sl Jaule § s
das e OLES 1 SHI 55150 Sacsty, rals 55 o) SHI sl o (50 5 Ik Sbs (6
Lot a5 90°E 5 50°N 5 (g miy A Jlsl 3 LSHI 81,0 VAVE sladles 3l dns 45 &y gm0y



V.AJ}:AAG)LM: &@Q\}W}@‘F M

L;'LG;.'J.:".'.L";J:’.M°))>)"4i)jé)4i}:"j‘ﬂl”’3 L;Lﬁéu))SHIJS\JAg;aJé}AA‘}Q

Y~Wl5\‘\\/i LgL@dl.w)bLAQTLSJSJQZJ>=Ajwbbjyéualﬁ&ﬁideHI;lfdb\jﬁo J"J.:.-

Sl 2 -
Sl b w58 dlabe a4

Varl Yaul sl & Vel Yaul Ll \ 4l Yaxrl ple &
ks YA | \ g \ava\s YV Vea/es 40/ Y/oe o Y/oe Ve
@ gl5 YA A . g AAVA\SEEE o vy SERYIR 40/ A A
4,40 vV Al . g YY/VE On/en afen qv/0. (- VIT I B T
e 1Y 1 | \Ye Yoo Yoo Voo fhawse A8V 0/ AT Ve

204 Y X

110 +

100 -

90

80 |

70

60 -

50 4 e finf e

909+~ —"""T"T"T"TT"T """ T T T T T T T T T T T 7T

B e e

(oemalats bo=) Ui (500 5 (e L) Jsb sy 53 SHT JIG o on ey (s 8 JSKS

5558 53 ol s b odld i Sl 55 O 0 28 48 55, e Slasl SHI 81,0 bl 043 asie b
VoYt 5 (Cl ol s SH 5 e Ol seas (YWY IPCC 5158 adoz 3l cidie s 53)V Y /0



A ...n)jbjédm)wﬁﬁzﬂdﬁ%ﬁﬁ r)L@;:dLﬂ

i JSl s VoY 1 ol jlis SHI aVlw 8Kle o33 40 3 Jao ¥ sl @ 4 5 L) JISal 550
a8 Farsayse by oo (SKES O s 55 SHI S1he o8 (glosgoms Ol s 5555l s oplil
w3 gdme ol 4S Sl jaseioe s Sl add ool il Ve S Cor Ca YL 228 53 SHI 8150 (ol
L_g..x,um_w;gujlb“))_ﬂw;ywb(.aj_.:wbpuw\)ﬁw);‘\oj\&)g\)SHI}-S\fb;fz;y
O_:\j‘;g_i)_bk'f:ﬁ\_:a‘\"\vu\Qi/\L;LAJL_MLrlag))étﬂuzL;lAeLA)JeM;SL;LA)}XSC\)ﬁLN‘

(0 J88) Bl s 5 5 dnlos O3 3 5 Sler Siule S i ass 53 b Lo, 28

b ol o Yl 53 SHI 8150 nd g canlllan 3550 0553 53 53 JISCal e 10YE 510 74/0 glajlidea Vo IS5
Al o3l QLA (o s Jlear (il S 0)53) sy 5 (i Sl (il S 0)33) 0,5 S5

oD Sl 350 MalS il iale S lis L Ol jes o f e 4 JISil 5508 10 Y470 L5 bl
Comls 2alS sl odd e 5 g8 (15 53 Smln (RIS L 53 e DL S e S0 25 0T
d@mﬁ\g(.:ﬁtﬁ)‘\JKJQ)MQSHIM)&;LEAU':ALSL}Q:QJJ\}JJJK«Q}&A\~Y‘£J}:;S
o ades ol sl Wiles 1S a4 palie i Cond | (5t RS ity palie SHI SIS 5 a5
aeS alde 1 mi i polie  Jler ile S iiS oy 53 4l s SHI Jloy ol s i 53 el
238 o B Mok 5 5 i

SHI i 5 oy O ki 05 g1 ylsbias ¥¥

O3l 3l esliad L 0T 3l 18 5 Slex ile S s o 53 (b SHI S 5 Jloj &l i 0350 slslns
S5l (5 olimn ol 55t o oS ol glaesls 035 Jla 3 g3l ol ool 5 g el ey B Jis T

w‘é}.ﬂ‘)t_;oul&oj‘Wlfgue.}\JQ.}jﬁ.dlﬁfC))j—.ﬂ).}‘j}fvéswn)quT)J‘)a)ijbdbﬁgﬁ

1 IndependentSamples T Test



V.AJJ'.:..AA)LM:Z &@Q\}W}@\F q.

b SHI Ll ls 5 S0l ol o lay Ol i 055 labine .55 S aslind | 5 Cals— e o Og03]
02 G P S S S ks 0352 lsbiae (pima daele 51 S 8 3 SHI (S35 5405 b sl (slale
KAS o p allon 3550 0553 93 b SHI( oWl mr (550 5 Jsb) SIKe Zomdgo s s
5 03l OLE N g 3" el Gy S 5alS 05051 b 5l Laesls 051 Jle i 05031 S ol ol
PSS e 53 1/089 5 1/4Y /AN @ /VAY /Y0 o el st e L Z ool &g 09030l 5
Selime G55 (glaele laws o 5 uilisls 5 psls ety 8 5l5 el 5 SHI Jley slags o g2 o 5 4. 0.05
aalllae 350 053 53 Lall S0l sl o r (sl B T 0503 51 el iy (it Lo 5 Lnosls) o
L SHI 55156 oLl i (Y) o, 5 X) Jab Slas glagm 8l Z )bl Kos b b 5133 S o oalind
0 Sl B (s JLe 3 Lesls) sl Jlalins +/00 5l 5 8 s 53 VAN 5 £/07 ool sy 5lde

osli ol S5l e s o i T O3l (gl dslms 3l el L0l o Sls oslis

.;J;
L33
o
ERENEYEAE
3 BN Q\ Q\
2 L I L 3 ) -
3 N 3.
2 3 1\,) _‘5
sldai Y40 o | o | e i o | e Y40 | V4o
Kolmogorov-Smirnov Z JAZSREVAR S SEVAA SN KVALN VAR Y IVATEE IS 71-0 W B VAN
Asymp. Sig AREEEVAR'S VA KVE-NS VAR IEVER IS BEVEREE RVAR

500535 33 55 Slos slas g«ﬂub SAlppte b ol s p o B T mls s 53 al o )
O3 el g olsban pde a5 LV J g bl 3035 8 o eslind O O ga3l 31 sk ol (gl o8 ol i
oslil Il sy gl 3l cnlpl 6355 g0 4 p s 0555 55 o s il ol (4l 0.05 51 555 sl e b
L ol e sl Eomy 3590 0593 53 (b SHI o slags o o ol 01 Sl (Sig>0.05) s 133 5 s
wlie pa Lyodd iy 5 cai e (le S0y 53 (b SHI & S 015 o Okl L 5 255106 JVRtY
DL 5 aem ol S el 13 o b 93 53 10580 Olisabsl pelane 3 0ls LD pizman (o3 5
i 0SS oo boyss 53 (B SHI Jles slags e Kbo das oo

1 MannWhitney U Test
2 One Sample KolmogorovSmirnov Test



QN °)‘5"J:L5j‘t‘.“”)wﬁaudﬁ‘)‘iﬂﬁd r)L@%-dL.A

Ay =AY ANV Z 5 el ldie 4 st U ol ol 511 A JJ,\?ﬁggﬁib_oﬂﬁoﬂ@u
s plalire /00 5SS S gl el 53 a8 (Bl il 5 lale Sl Slags o (sl i 5
e Ll 635 555 andllas 3550 0593 35 b Slos (gl e ol 55 (Slsbine oslis (g bl L 5 S Ol e
o 5> CYINY 5= U ol 5 a) Wi (V) (2,0 5 (X)) Job ey glag 12 Z 033
oo 3 Jsb pslie 53 glline sl (g bl 15 51 &S me ool o el Jlsbins +/0) 5l 5 S (gl
o gl Sos0bem )l 35 i Jler b S 5 Jler e S s oy 53 5 SHI Ll e
s bl (gl Ll 4 Sle Sile S biis o555 53 SHI 6l sdalis

aalllas 350 Jloy Slacs o (8l St T 03031 51 Juolor s V st

Levene's Test| Independent-Samples T Test
40 Oliadl ch,., 5 S
F Sig. t df | Sig Mean; Std.
Lower Upper
wyly 2ol sl VAV oA RS e e AY A SV g Y/M
) b bjly g plp pe VA EEET Y LAY DAY g Y/4A
w b ebyly a0 VAN YAV Y/ Y I\ VAR YAV S RYLVARVAR AL ArAN
i b bl spln o UAL L SYIM 8 Y e SV Y/Y4
ol b byl 0l \7AnAR VAN VLSRR I\ R VE R VLA B RVARY IR VA ¥/Ye
i b byls g 000 pe OVE L Ee/8E /8N AY VYR -1 /08 Y/t
UL Lﬂﬂhw‘bb Sy AR R RS R T RVERE RYaT Y/Y4
) b byls g 000 pe VTR ETYAS RVAY R VR VAl i o Y/Yo
adlan 3590 Gl (Slacs Sl 5 Sals— o Og051 ) Jol S A st
SUle obls | Slab | Ui Jb| LUl 250
M ann-Whitney U £11/0 £1YY/0 YAV YA/
Wilcoxon W VYY1V VWYAY/0 L VeV Va0
7 VAT —+/4AY -$/740 “YANY
Asymp. Sig AR oYY AR AR

SS does 4
6L_QL5_<}L})JL;AMQ\MC\QV' 4_&3)‘&@0&)2%)2)‘;)@&—&@@\%@Jg{.b
4SSy paoipd sl 033 Olosan ey o S (los ke dblus o Ll 3l L oS 0l sdalive SHI SIS 5 Sl
aals s b 3l 5 ol et s SHI G, b3 (Y IT-1AVE) e (b S uis 505 L

Sl i LS ol e3ls QLES ) o geen 28LS (VAVFVAEA) L 093 a0 S OF VL ol o5



V.AJ}:..A OJLA.\: &@Q\}W}@‘F qy

S0 sz SHI £VLo & i 4l el 0355 408 ppalie il 3l 5 iy pslie 2alS 51 36 VL
o slie (Bl e ST slie JialS

(Gl Jslame +/0) 5l 5SS gllast s 53 45) e ole § s oy55 55 SHI UG ol s
3She (Sl las pSKke il B3I L 6 o s el 0 QLG SH. 8156 SIS SUuSy, alS &y s
i a sl o O e ol Lol 35 p3 40 5 s a3 04 e o SHI
O 53 SHI jSlus 5510 45 (glos sdmes Ol siea) SISl 58 V0¥ 5 (SH S5 28 STu Ol gea)V Y 4/0
b ISl S Ve sl s (glatamdle B cmlis 28l il JWEl O o o 4 (A 55 g0 LS0E5
el a5 LB SHI jshi olas (ials @ ax 5 L oS sl ol sdalin Jler ile § i o0

Oler s 3l ol 3 1y (bslms Sl ks (5 45 2 VAVS was Lol 3 oS Sl @ a5 L
Sor 5255 > G5 pms DdS Jds 4 dadle ool 53 SHI IS Sl ity o o5 4 el 0 faote
VAM LW gladlos Obsl (b o8 G 4y il JLE30S Sl ploslr & o ity 3L 0305 &
J s, 4S VAV 4_;4;;_5\}\); La ol (slas (6 uis 5 (BAYE Y000 Ju i 5 0laiyla)
aS o el e 55 Ll a2k 03 SH bl 40 e 3,5 e, NAMNAO' s Y50
aS il JLghl Ol gr nl a5l 035 Olosas (oo o (glos S0k alilos o (Rl b i ol las
ot 0l o B el sdome ailesl OF Clate 5 S 558 5 ek o Sl (slod 1l
0L (g an sl eal ol glmlr cpla pein S ably Solus 5 (S 55l SlS > 558s
I3 (6 i (slaesls

aluls

2 01 80 5 (s DLy S A 2 ITAY t g ol 31 3 (6 5 (Sikor 0 guams (o (Sa

AYA=AYY (oo ¥ o)lad 0 0595 b 5 cpmes G5 alzms Yo oA BVAEA Jlos o3l 53 bl g (sladhie
Gl 5 Ll Ol 55, e (glales (ST 55 (6 e SLES » (EE TN €0 g0 ((6HISOLE ¢ ol (Ol

A0 e d ojlad dA Gl T Jl . Jas
i e glmdan sl Lowal AYAY (0 le ¢ oo ¢ hadl il (Obs pams 83 5 amms ¢S5 s $0Lay (53 mame

YN oo sl ol ¢ Jases <l bliwe 5 Lilam 01l 515 sladlsy
Ol 3 i 5 ol la Je St 4 ot (S s (sl sS0 aalllae AFAY 55 83 oo ( (KUl (S 550

AL VWY (oo dojled A Ao Sk sl Cblis gl ia sy alos . g5, Ol 5

1 Hartmann &Wendler
2 Northern Annular Mod/North Atlantic Oscillation



ar w033 33 S e Sl D (g S ol J

Y\Y‘—\Wu.w‘i A)La.j: A 092 ‘u;l.wa\

AhmadiHojat, M., AhmadiGivi, F., Hejam, S., 2012. ExamininationOf Dynamical And
Thermodynamical Structures Of The Siberian High Pressure And Its Amplification
During The Period Of 1948-2008. Iranian Journal Of Geophysics 6 (1), 107-127.

Azizi, Gh.,Yosefi, H., 2006. Time Detection Of Siberian High Pressure Arrival To The
Southern Coasts Of Caspian Sea. Modarres Human Sciences 9 (4 -Tom 43), 81-100.

Halabian, A., Shabankari, M., 2013. The Role Of Siberian High In Distribution Of The Daily
Minimum Temperatures In Iran. 23 (4), 151-166.

Mahmoodi, P., Khosravi, M., Masoudian, S., Alijani, B., 2012. Synoptic Anomalies Resulting
In Pervasive Frosts In Iran. Geography And Environmental Hazards 1(1), 17-34.

MousaviBaygi, M., Ashraf, B., 2012. The Study Of Synoptic Patterns That Caused Autumn
And WinterDroughts In Khorasan Razavi Province. Journal Of Water And Soil
Conservation 18 (4), 167-184.

Gong, DY., Ho, CH., 2002. The Siberian High And Climate Change Over Middle To High
Latitude Asia. Theoretical And Applied Climatology 72(1-2), 1-9.

Hartmann, B., Wendler, G., 2005. On The Significance Of The 1976 Pacific Climate Shift In
The Climatology Of Alaska. Journal Of Climate 18, 4824-4839.

Hori, M. E., Ueda, H., 2006. Impact Of Global Warming On The East Asian Winter
Monsoon As Revealed By Nine Coupled Atmosphere-Ocean Gems. Geophysical
Research Letters 33(3).

Http://Www.Esrl.Noaa.Gov/Psd/Cgi-Bin/Db_Search/Searchmenus.Pl

Http://Www.Ncdc.Noaa.Gov

IPCC, 2013. Climate Change 2013: The Physical Science Basis. Contribution Of Working
Group I To The Fifth Assessment Report Of The Intergovernmental Panel On Climate
Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A.
Nauels, Y. Xia, V. Bex And P.M. Midgley (Eds.)]. Cambridge University Press,
Cambridge, United Kingdom And New York, NY, USA, 1535 Pp,
Doi:10.1017/CB0O9781107415324.

Jeong, J.H., Ou, T., Linderholm, H. W., Kim, B.M., Kim, S.J., Kug, J.S., Chen, D., 2011.
Recent Recovery Of The Siberian High Intensity. Journal Of Geophysical Research:
Atmospheres (1984-2012), 116(D23).

Kalnay, E., Kanamitsu, M., Kistler, R., Collins, W., Deaven, D., Gandin, L., Iredell, M., Saha,

S., White, G., Woollen, J., Zhu, Y., Leetmaa, A., Reynolds, R., Chelliah, M., Ebisuzaki,
W., Higgins, W., Janowiak, J,.Mo, K., Ropelewski, C., Wang, J., Jenne, R., Joseph, D.,

1996. The NCEP/NCAR 40-Year Reanalysis Project. Bulletin Of The American
Meteorological Society 77, 437-471.

Nakamura, H., Lin, G., Yamagata, T., 1997. Decadal Climate Variability In The North Pacific
During The Recent Decades, Bulletin Of The American Meteorological Society 78, 2215—
2225.



V.AJJ'.:..AA)LM; uja?md)\jbbmjl:ﬂ\fo- q¢

Panagiotopoulos, F., Shahgedanova, M., Hannachi, A., Stephenson, D. B., 2005. Observed
Trends AndTeleconnections Of The Siberian High: A Recently Declining Center Of
Action. Journal Of Climate 18(9),1411-1422.

Romanié, D., Curi¢, M., Jovii¢, L, Lompar, M., 2014. Long-Term Trends Of The “Koshava”
Wind During The Period 1949-2010. International Journal Of Climatology (Early View),
N/A-N/A. DOI: 10.1002/Joc.3981.

Shahgedanova, M., 2002. The Physical Geography Of Northern Eurasia. Oxford University
Press.

Takaya, K., Nakamura, H., 2005. Mechanisms OfIntraseasonal Amplification Of The Cold
Siberian High. Journal Of The Atmospheric Sciences 62(12),4423-4440.

Trenberth, KE.,Hurrell, JW., 1994. Decadal Atmosphere-Ocean Variations In The Pacific.
Climate Dynamics 9, 303-319.

Viola, FM., Paiva, SLD., Savi, MA., 2010. Analysis Of The Global Warming Dynamics
From Temperature Time Series. Ecological Modelling 221, 1964-1978. DOI:

10.1016/J.Ecolmodel.2010.05.001.

Wang, L., Chen, W., Huang, RH., 2007. Changes In The Variability Of North Pacific
Oscillation Around 1975/1976 And Its Relationship With East Asian Winter Climate,
Journal Of Geophysical Research 112(D11110), 1-13, DOI: 10.1029/2006JD008054.

Yihui, D., 1990. Build-Up, Air Mass Transformation And Propagation Of Siberian High And
Its Relations To Cold Surge In East Asia. Meteorology And Atmospheric Physics 44(1-4),
281-292.

Yin, Z. Y., 1999. Winter Temperature Anomalies Of The North China Plain And
MacroscaleExtratropical Circulation Patterns. International Journal Of Climatology 19(3),
291-308. Doi:10.1002/(SICT)1097-0088(19990315)19:3<291::AID-JOC334> 3.0.CO;2-
B.



