Downloaded from geographical-space.iau-ahar.ac.ir at 4:14 IRDT on Thursday August 28th 2025

4

YA o yladi p gu 9 Ceuss Jlow ~
Al aal g Lol ul ) oKty

3Ll yha (sLuds ale sasliliad

V2014 alads A YY) el

DOI:10.52547/GeoSpa.22.2.165

Yo,
‘_g,}).yo KV 7]
Yoo %
W ool o255

Yo
AUy e

Ol e 2l 30 S bl E 999 r— 5 loT Judoni
Ve 0NV Rl b WAGNYNE il b

e LS

- e

s o bl a3l i s Al e B la sl Gble eled 5o Ui &S cl adBl sl SO JlSix
Szl ¢85 sliden—(sobl s 5 Jlos aliien das e 13 50 o 1 Ol G 3ame 5 (S
SIVAAY YN bl s b St g ol V0 50l feab lale 50 LT ) O dles s i
53 adllas 550 adlais 03 doe 5> i 50l Jsead SSE 5 plulid g 3 8 ks alialpe Ol
4 315 0L SPL iy, 5l Jeol b 3 S eslized DIC D le 5 5 skl il paxls Sl olel 0593
2> sy Sl S b b 5 bl Gladd s JLSis e 5 b Cands a8 Sl
0vr 315 wliss gleedls g5s p ol Glaadl po Lo (6,880 b g ilesls &5 5t ailaie (glaolSan|
o3liiul b Jlad (50 ampa Ve BT 5 (3,0 dsb o VO U Ve lianis o Lo elas 5LES 5 JISUl 550
Sl bl g oo e glaels shides <l S NCEP/NCAR colu sl (s3lsl (slassls 5
ol gl e s e GIP) Ly e SLid 5 ISl 5K 000 15 slaadi Sl eslinal b 5l sl

P )L':.é;é 344 3l u‘"l‘ RS chd 33 Cde ol glaglbeal i LgLA}ﬁL.:: 03 das e Ol s

Ol b el 51T ol ¢ al doly o lidlon 5 Ol iy (6,53 (g gmmisls =)
E-mail: araz183@yahoo.com (U s ok ) 0l pal o adlad 13T o235 ol dly (Ll i 05 8 —YF

Ol G e el T oSS (5 Ay (Ll 05 5 Y


http://geographical-space.iau-ahar.ac.ir/article-1-3822-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 4:14 IRDT on Thursday August 28th 2025

VE) (lieasli VA o jlack ca g9 gseass Jhou o3l o (5L sale saalilund \##

5 555 o ab>dle il C)awq): Cuj)‘ﬁ CoaS 51 30 JKal s 000 515 5 Cite slag el
Cosby g LB als sasplis Q;waéuﬁgﬁ JL sKa Ve 5150 Jae Goga slasls gl
ol aS AL e L5.7\;:.“14» Wsas 0 3l 5,90 8 (JL«J: =Y BYo) s S o ,e 5 ehsa 5 uleds
Iy asdlas 5590 03 gdoes Cusby el 53 (glal e Sl g 220 5 Sl g JLades slaailels Conal g5

PRV

(sl il a am 5 05 S (Sosbar ol odd 0Ll o jeiss (S5 ege 3 15as0] 35 0l
¥ LB 5 kS Sl e s bl &S Shse 5o b e O pll BB L (g0 el I Som
Sy 54'5("“" sesbs e Ol g5 s .(Farajzadeh and ghasemifar, 2019: 23) 5 5 Jalss s,
Curdge s 4 010 (Alijani., 2010: 65) 545 o sl Hslae o e 31 OLRl oL Cashy e s 3l
oilil 5 s bl e 5 S a2 st Tl Ol BB et e s S ol i
Sy D3l Olnl 53 e ble YT Oler 3 ks S el 5 b o bl £ oy Sl el &) O s
5 Bl e B gl Gble sl o Lo i & col addl sty & JLSix (Doostan., 2019: 54)
b (Subesh et al., 2011: 10) das o 513 306 Co |y Oludl s jlams 5 S5 s o bl o 31 i
Loanslie o b 5 S laeyss gn s S84 JLSUs b a0 o &S ol bl Fedes
e JLSKaS ey 3 e edoni ailate SO SWLL S0k S slains O3p Sote b SS
sl oS i S sl 5 ol Gl (e s slaol D3 il (b 0L e A
(Farajzadeh and Baghbanan., 2018: s53 s el S 5 oo ) SdT (o150 e il 52l (S5l
oS e Sl e 5 o8l (6l i 00l (G bl S Olgsa b e 5 S slaeyss (T8
ool Of s co e 5 sy ol S A gl s, ool ) (Kashani., 20181 7) sols s> s ses
Oler 5 Olpl slpasol Pl o Sagn 51 So (SHOL Sllu s Sl (5550 O slao g3 ol 5 JLsLos
S el aasiia b el OF S5k e adkie a ol slaaasiie (pSege Sl SO S AL e
(Rezai das o 13 30 ol |y Jaeals s 5 o8l laosy sl oS Conl Bl sla ie o SOLS o
Joad bl Jsb a ol G St o Jlo b s S35k 4S5l 1SS (slaeyss (and Adeb, 2010: 41
oz 514 s S ey shden GaSIL | Sist laeyss LU Ol 3l 5 358 0 4 Slis


http://geographical-space.iau-ahar.ac.ir/article-1-3822-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 4:14 IRDT on Thursday August 28th 2025

\£Y Ol ot dlads yu SUBA sl by £ 93 9 sassan— (s jlel Jalas

Chu et al Branstator and Trenbert (1992). Byun et al (1992) Namias(1991) <lidi=s 4 Ol 5 o ool
4S Croitoru and Toma (2011) , Prezerakos and Flocas (2002). Tran et al (2002) Byun (1996) (19993)
Stahl and Demuth (1999) .3 5o o ,Lil ctinsls  JLSlis 5585 Jale 4 by o g5 555 68 s &
LSl 5 lad  glaable (oS IS 45 L5 S Oly s 208 S L JLslas sl BLil s 5o
el aziils LI s w0 Ol g s JLSis sl b s ol as S il

S Lol g aels Bl 56 5 JLSKes glaeyss o5l 4 slasdlas 5> Castro et al (2008)
0a3l DLy o8 e WOl Gdes Gl oS LS Oly Uil Sl - el cadse b b Jlsles
o esas 555 Lol 5 0 4 a0l 555 51 gle 5 &S iz 5L slas e 4 1y bl LS slaslila
SLid  wbele 358 Lol .5 S andllas [ Sy shul Salus sla JLSis Buntgen et al (2010) .sls dal g
A S LS SR Bl s 5 JLSix Lol cds ) Lol S e ) p KL sSa 0 515 s
L5 S Ol ST bl sl gla Jl 3 e | L)l

05 e 0ad Jlg 5o S andllas |y Sley, 655 0 slacis s JLSis slas, Croitoru andToma (2011)
53y JLSas ol Liu et al (2017) .65 S 0l of s 1) slosls cosb e (slom o35 by b s
GS iy ssba ddS glaans j3 JLSEs Sl 5 Ol o8 Lsls OLES 5 U5 S s 2 o o f g
5 bl JLSis o) 4 <Modaresirad et al (2017) .ol asl Jool580 asdlas 5 50 ailaie il o s
ol (S 5 0315 0L a4 530 SPI Lastla sls LS sdel Cosay gl 5 sy 01l o (S5 s
el s Sl s 350 0)s3 53 G susle Al 5 SSods 5 el Jlsis
S il glaans) Olaasis ax 55 5550 Joline sl Sl glal 5 (IS olde 5o 55 01 nl s JLSUs
> St sy (il 4 ol il (3lede 5 L st L Sl eslizal b 0lubid o Bl 51 sy ol 4 S
Salahi ,al (2012)Khosravi et ,Eivai and Mosaedi (2011) Lol dax 31 45 sixstls p (gadlaie 5 Jows ulida
S o,z Ekhtiari Khajeh and Din Pezoo (2018) Bayazidi (2018) Mirzaei et al (2017) €t al (2013)

Ju\Jg;a J:).A d‘f.’.‘ BE u)b]a 9 Sia LSL‘M)JJ BEBTISE b LfSU"" LSLQMLAL«J u.:b-ub— Azizi (1996)

L Lol amlis 5 Lden 515 5l oslizal b 813 gla JLSist andllas oo Khoshakhlag (1997 & 1998)
Jds 1oyl o HLid o oledl chal OIS 55 S LS s Soa5l LS iy jeS (sb e slae s
Lo gy Ll olul 2 sla JLSSis Sadeghi (2008) .Lls oo 5555 55 b e 5 SKat (Slas, s slus
ol cle 1y wl mie G0 ol caaal 5 o)l o LAS, slicde s U (gl 03 S e
03 el 85 gl 5 Los 515 LS glaald w5 L Hejazizadeh et al (2015) .15 o ikt sla JLSix
slaable o (S a0 s sl plis Came St gladle Ol fad 53 JIKul g8a 00 g Vi (slasl s

O ailae S5 gewdss Sl e 5o Ol e Gl gl Ly s e e 3 (6 e HLES


http://geographical-space.iau-ahar.ac.ir/article-1-3822-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 4:14 IRDT on Thursday August 28th 2025

VE) (lieasli VA o jlack ca g9 gseass Jhou o3l o (5L sale saalilund \PA

Doostan .s,ls i 5 5l Jal b sbl 5 YL la (5 0 G s o 8 lash Gl il s olhes S8
Bl s 1, JLSis wlallas dsys VA &S 58 Lasie 0ol s JLSis Slids oo L 2019)
53 Ol 45 5ls OLES s s gl blen S ol oSl 5yl s et o 3 a0l ) ilisie
350 U B s sy ol ol 03 S @ il glacds by JLSas glaeg s sl sy i

Wl el aals) e gladd b ednl s wlady a5 Sl e Bl s e g sl
(b L Ol (s S e Sldlas ol Sk sl dbdl LB aS g sboks
Lol a8 515 olssl o Koo lae, s 5 JLSas (b o 0L GG 5 Sl slagglnials
Loyl 5 el 38 Sho Bl uaih b5 bl sduag (i sla et le 5 ladie Sl eslind
Gl Jole lpnl 5 ol slaadlpe Lo Sl eslinad b ol adline S (gloesss 3 sdiden slaalels
S G iy 53 2 Gl iasn 4 L paes ol 4B 8 18 Olii w5 s55e 508 500
e Jm s adlee s HLis cladbile Gl dd oS Sl Cuadly ol e SHIG 8 Sl 5 Slallas
Lyl i b LUl s 1y sdwsser slaanl Ll o LS b ST s Ol peas 5 Lk, Colis gyl Sl e
O S o s S ame (655400 5 el 5 25l OLles 1) adlaie 55 ol Jad S (slae s
G sl S slaslibe (BT 5550 53 e dlead alain 53 S lasuly s aed 2003 a8
bl 03,8 (30 Jhassy cnl emmas 33la s sml b 0 528 Copdled 5L g sis pds 2 0T U
Sl sby Sl S gr laglaged CIB s ens Cusby (St s (Glagoes) Ll sed 5l eslizad

A3 13 e 3e a0k p s pllaer Dlatme 53 g ladle ul s L Sl sSa Ve 5 Ve

axdllas 3 g ailats

28 ap 55 0k s dwas) (o2 0bubT (3 a0kl 3T okl S ol glag iSO bdled
osls olatl s a1y 508 Colae S 51 dops VIY 5 Comlos e 2eskSVYV088/E 008 51 s o
0o 4l VA 5 a3y £ 5 s YA L il 08 5 A3 YY 5 a3 YO Ll ae Slathe o aig opl Ol
Sl s S Sledlial 5l (3,5 Jsb aSb YV 5 adds Y15 s 84 B A 5 aids Y 5 amps £ 5 Jlad
LS8 T,Y80,000 ol S (sosb 4 035 Olnl (5550 e slacda 51 S 01l g dled el sl
WAV Jle 3 (5350l sler &l (53,0l wlsbl b & il e ol oY pams SIS 5 mla 6Ll
OLal ¥V o 53 1 (Ol 5 sl Olesl) asslon 5 eas a5 (2% 5 S0k 53D) (s 3 ey 4
YV/0 350040 Jle 53 01l Sll 58 0 o SKass 5 s (§olecd o sl .ol 03ls olazst| s [ 5iS
S S il gy Camerr el 4 Sl oS Lz (Sl Sl ST 00 Ol o pdled e oo
ok s sl b als 65,5liS b (lisy Cama pl 5 M3 e S GAe A3 0/0 AL e Ao ys TY

J)‘JQ)JJJ‘\M@.‘J:’)bMJw)f"U‘b.)bgjwd"b"b


http://geographical-space.iau-ahar.ac.ir/article-1-3822-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 4:14 IRDT on Thursday August 28th 2025

\#4 Ol ot dlads yu SUBA sl by £ 93 9 sassan— (s jlel Jalas

Glaosls Sl Ol ol o edles s Sax glasul 555 shten Sl Sl Lo 5 o) st 4 anllas cpl s
B J\MLLJL;G LS)L"T 093 J}Jﬂ kfiJs‘J:“?" LS‘)‘J &S axllas S48 63 9de 3 &'3:'5}“3"" oli:.wi\ Vo ﬂiL." J«ﬁ.ﬁ ‘J:JJL’

| o.\.lsjf sl ol sl o edlis

38°0'0"N
1

36°0'0"N
1

LT Km
0 25 50 100

a‘lg“’b‘ﬁ‘s.)}dwﬁ&})ﬁh:&‘%ﬁyazi\ JS.:

Figure 1: Location of stations on the map of northwestern Iran and Iran
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Table 1- Descriptive statistics of rainfall in northwestern stations of Iran in autumn (1987-2016)
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Continue of Table 1- Descriptive statistics of rainfall in northwestern stations of Iran in autumn (1987-2016)
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Table 3- Frequency of SPI droughts in autumn seasons in northwest of Iran (2016-1987)
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Table 4- Percentage of variances of the first 3 components of the output of level sea surface pressure(SLP) compsite anomaly analysis
for dry autumns
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Table 5- Percentage of variances of the first 3 components of the output of 500 level anomaly components analysis for dry autumns
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Figure 4: Anomaly map of Sea level pressure(SLP) in the dry Figure 3: Sea level pressure (SLP) map of the dry season of
season of autumn 1990 autumn 1990
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Figure 6: Anomaly map of level of 500 hpa in the dry seasons of Figure 5: Map of level 500 hPa of the dry season of autumn
autumn 1990 1990
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Figure 7: Map of specihic humidity anomaly in dry season autumn 1990
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Figure 8: 500 hPa level map and Figure 9: level 500 anomaly map of the dry season Autumn 1995
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Figure 10: Sea level pressure (SLP) map and Figure 11: Anomaly map of Sea Level pressure (SLP) in the dry season f autumn 1995
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Figure 12: Map of specihic humidity anomaly in the dry season autumn 1995
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Figure 15: Sea level pressure (SLP) map and Figure 16: Anomaly map of sea level pressure (SLP) in the dry season autumn 1998
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Figure 17: Map of specihic humidity composite anomaly in the dry season, autumn 1998
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Figure 18: 500 hPa level map and Figure 19: level 500 anomaly map of the dry season autumn 2008
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Figure 20: Sea level pressure (SLP) map and Figure 21: Anomaly map of sea level pressure (SLP) in the dry season autumn 2008
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Figure 22: Map of Specihic Humidity anomaly in the dry season autumn 2008
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Figure 23: 500 hPa level map and level 500 anomaly map of the dry season autumn 2010
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Figure 25: Sea level pressure (SLP) map and Figure 26: Anomaly map of sea level pressure (SLP) in the dry season autumn 2010
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Figure 27: Map of specihic humidity anomaly in dry season, autumn 2010
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Figure 28: Diagram of Hoff Miiller, the first and second types of long-term specific humidity in g / kg at the level of 1000 and 700
hPa
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Figure 29: The first and second type of Hof-Mueller diagram in level of 1000 hpa in autumn seasons 2010,2008,1998,1995,1990
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Figure 30: Hoff-Mueller diagram of the first and second types of specific humidity at 700 hpa in the dry autumn seasons of 2010,
2008, 1998, 1995, 1990
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