[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

UF Lol PV o leds eumoily Jloo oldlim psle 60,0l Sligiod 4,20

e adg> ai¥lu 0,1 (Sloj s w so a5y g Wig) Julxi
Wo g 4l 3
VFOIY : ales o A /Y rallie 2l o
YEO-YYY:tlino

Ol ol ooy lom olKizils ( Ll i el ouSiadls o pwliilony o 09,8 ( owlid puldl Ll radindas oo
Email: saligheh@khu.ac.ir
Ol ol szl o Slusl pole 0uSiasls ¢ plids wuldl JLuiils 20,5 lune Cyuamss
Email:asakereh@znu.ac
eyt s ls> olEls ¢ alilin psle 0aSLasls o pulitlsny T 05,5 ¢ sulids maldl Lokl 10815 ol ¢yume doiro
Email:nasserzadeh2100@yahoo.com
"l e e sn g olSzils ¢ ldljia pole ouSails ( olitlyng Wl 0g S it @il (5 2 semmils 1 Sy dlay
Email:ybalyaniay@ yahoo.com

TR
Ol Slwgi )Ldy ca bl (1 by .39y (o0 slods &y (ol polie (g3 )3 (i juw 31 55
0 GOl o ol (oleg g BT L, 51 ET) Jawxo 31 4ol Ol ygps
S8 550 S cawlio b (g 3l (S (b Sl SoST g wigy (5 5lw eIl Lol
Glise sl zao Job U oolBl slo lwg Sl g glpsuinl glp ol 9 )T
‘s.oLoS Slactol 4o 1y (il ylg &a3ed 31 ol ojleil b Jodod TS Ll (plyo.canl
o&.wqj Yy )Loi }‘ U@BJJ Cﬁ‘ 90 RS (0 Cawd ‘sal.c) G u&o.o ‘5Ub T J,.Ia
Jlo U ol g0y 51 (S g 9 (2w b 51 pehals g Wi 3 1 ld ad9>
b b s il g PPPSRGNY 3 PRSI K )LcT J ¥ Blas a5 Mo YWY
Lol ados W ologils o ‘55Lw55J| facol (bl (ol Cawl oul u; oy aYlw
Oyg0 adbie ;0 LAl (oot U s s88INAYLL W)l wgy (slwll (sl
ok GBS 0y90 (b Judxd oSS 1 eoliiwl b s delsl jo.28,5 41,8 b ;)
axdlbo 0,50 adlaio ‘SLQJali;;w.g‘l SO sle o0 A0 el alold L GYLw
20,5 zlhsul asge ik Sloj Gl g pw Jab 5o )10 (Sxo sb a5 2 g 359l 2
AYlw )b adg lepluw | (oolod o a5 Wl askio Gldgh (wl b a8l wl
@bl 610 (x4 azgi b ol 1) (yloo (pl 50 9 il (o0 LBl Wiy (51,1

- \
ML‘J’J‘F} u‘ as)f—‘_,;»_lt_él)j? r:jl.c 035 lo—‘sa))l? ali....»lé—c».a.a Eov) ',w"' QLLQ—UUQ;JM‘ -3 v 9.' .


mailto:asakereh@znu.ac
mailto:asakereh@znu.ac
mailto:nasserzadeh2100@yahoo.com
mailto:nasserzadeh2100@yahoo.com
https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

AP Ll Y o lod w3l Jlu ldlir pole o)l Oliiind 405 TFF

ol 00 el HlE,; SOl (S g bl (o0 Corid oo 9 (S Wy 59N
ST 3l 0 dlaiwl b oS ol aseiio 3 dold] 50 .Cowl axdllan 0590 Lo | Y Lw
Yo Sl 090 b 6l a5 5o BIE g Al ¥ Ve ¢ dlus Y=Y ol a5 1> b Julows
Wlo Y=Y sl a2 2l &5 GHoku wll (0 oTl> adge 5k 2 YL 9 Al
Gl ClS L dlas ) o iy Glyls axllio 390 adlaie (soled 5o 3 (Lad W)ea
bl o YL

TS F R TN IS A NAERRCSRPS I TRt W
Ao g dl> 3l

doddo

obsS 5 (W9 ) SYob Sloj sla 033 (NS 99,5 o 65, aslip ) aldl (285 (izeen
g 00yl ans > b sele J8bw dxgi LI Olegoge (e 452 g e ) Do
5o Sl 0ol olaisl 0g5 4y |y Jowe g gl Al (Sl wlie jo (gl 00 S Slabss
Sy sl ae 5l gl g0 o @ sl o POUL]JUUES VR VINLYL SNV PP O )
& b S (Tl ) Gl b 5 Lo (sl s IS anls b 5
@ 508 Byb sly ol &l o ey (g5,5las e Sladl sldld (o ol caeal Lo
S8 olel g sl 5o ol Glacetils axgi 0y50 Sl ldle jo ( Jase SlLSL o
S A 0w 1) ead sloul Sldllas g oo Lisly cpl 5o ((VWAe o) )il a8 S
A e |y il o Shee Slpess g 5L IS Ol ss a5 Sldllas dind S g0l S
sohie 4 g Jlo gl il aB sy ai¥le g0 —aiVle Olpess 4 [0 (S g Wl ools I3
39033 25 g0 @ oIy o ]y sl egS Sl (S slul cule,
3y3e VA1 000 (b ) IG5l 58 Jled imly Gl gy (Yo v 0) s joi
YO-FO ogax oiulidl guig, axl cpl (5L a4 ols las g ol 18 Jdod 5 4y e0
(Y-~ ‘)YL’)% g Sl sl azgi BB sl Jad j0 ohg 4 Ol ol il alilbas o
(V22-123Y) Jls AY (b Ll 6o, cypr (o5 0,5,585 0 1, (Sl g Les o,

! Henderson
2'Chung and Yun


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

YFV W g alo 3 pl b Adge a¥le )b Gloj (5w b 45 2 g Wigy Juloxi

Sl Oezred 00,5 edwlie @iVl 5L o e e VAY ol 4 Jaoli8l usg,
sl g sl (oo G2,k gy Sl @ Lo o o)l pl ogatn ez 50 4185 & )90 Slalllas
55 s closSl a8 Slallae el by 41 5, 33 (bl Sllusgi 5 bgs e Slalllas
Sy50 err g ok Jelo dluned Jalo o Stamad 955 ali cilies gl s, oll 2 1,
50 e olaws Blod 4y Slalllas cpl 06,5 (oo g yo 1) Sldllae pg0 05,5 il ool )8 o)y
ot ) S0 el oais e oSl g5 nl Lo yeiS o Boe g axily )3 poo 4,
9y 4 sheb Jelod ool il Jolod iS5 Glogs bl sl sle sy 0
L 3 et G ol 95 e 4555 lej 0 Sy e b ik S s ] slo
Judos (VYAY (o)) 5 0,5lae) o)l 155 5m Wasluy asls ples (53, b 33,5 5,41,
. : . . T 3 . .

L)l 9 s lp e )l wsdoe b ik Jlow b L ol TS Tl b
el canlBl o sl pos Sl 5 L] (S 5 sy (6l paiio oS 3 olss
5 Jeds ) ol Jlasl JBs> b g il Judos sluw bl (Robeson,1997:28)
o998 Bolad el Jlos 5o an S (it Sl puilS B )0 (pwginn ;13 (S 2 550l
by Sy 5 sl By sy Gl 0 Ssdee geil Sy e 5o ples
W8S Sl o wenS Glagge Job b g sgaome slaglugs ol ks (Sbeoy s e Jgene
WS yaie o5 Slatesn o3l o 5 sl slagse Jsb 1y Lol olpe 4l s 0
ol 1o 5laan oo 5] Gambly gaans by, K o iab Julos (Chatfield, 1975: 133)
U9y ol drwgs 4 ¢ (VA0°) ° S i )l VAR 5 VA¥ ) 2 g alasg 4y b sl oS
7 . . .

OB g Jamee alows a0 5L sl ln ool Sldlae jo ) cnl 9 )5 Al
b o 43,5 5 4 (FRAY-FAAY Yoo 1) 7 gm g ae 5 (TYV-134Y.Y0 )P Slae
Jolod s Sl 0392 4z g5 390 (B 50 oS Lo jolS 3 (b Julo g cchog
JJ.’?U Sl 00 lbL?u‘ (QQ—A\” s\\uAf) o)_ﬂ.....c 9 )5.;& 4.1.»....:9 O u“.,lf)s 039> 4O ‘59.‘.15‘

. Power Spectrum Analysis
. Harmonic

. Wiener

. Tukey

. Mitchel et al

. Stocker and Mysak
.Madden and Jones


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

AP GLal Y o lod wao3ily Jlu bdlyr pole o )5 Cliniind 4y 05 TFA

ol o8l alox Sl anb psle )5 ppasy alize lo wll) )0 (gawy jsb 4 b
OKan 5 6585 VFAA w0 Slae ¥+ Qe 5 Tal3T VAN o San 5 Ol )
Bsa) ilibipnss (1) s 52 ) @idsn OV (), 50 Slae TR
Biar 9 WS ,8) olid ogiledl 5 (1398 M ls s 5 FyuSill) wlisln (1295
55 ol 5l el sad a8 S IS 4 (Yoo T e g 5S0,T 198V P Juile 19A]
5 ordsl (¥ o) 2 Ken 5 LS (0299) T Sen g o) eman o0l placedtils
1588 Slalllas il axls LS5 ol calizes lo g, Byxe y0 nms (Ve o A) 20 ]S
el 0351 oyl pate 4 bgyye yidon Wil 00,5 solatwl SaST ol 5l pwlid o8l 4
heb Julos S slizial L1, Ugbyly 5 Jlagil 55801 (V- - ) 215 5 Y Jloe ey
HE a5 @ had Gebie po (3l Jbgil lagtll & wl jasine 5 WS (s
L ol o 1y Lo s gl ooy peolio 58, oS (1Y) oL San 5 6585 ol odline
ol (gl o Lol anl Slaseio 5 0ol L8 sy g axlllao 590 ciab ulow 5l oolil
aglaio |y o)l gl ades oo 5l ooliwl b s g 09505 dslono |y dolay g asals 8 5
2 Ok s b Slasie a5 Wapw 4l (nl 4 adllas Gl 5o Ll oges oo
WS L, v sble ol cosldl Al S Logy) 45 Wages ledl g 035 £aie sl
aslhio o |y a¥le 5L 5 Sle Olpss o5 (WWAY) o)) g 0 Slae o B )b 5l LS
o Jled AVl (5L )0 )lo (pxe 45 2 32y wisly I3 aalllas 890 Glnl 0y Jled
Jlo jok (80 1l Laisly s cwgildl — ond8l lie (DI Jelge 36 a0 1, ol
woses 50,5 Lobiiie 55 oS (QBO) PaiVlugs &lpis 4 1, s Y-F (cla a5 >
OhSen g lolgd aisls Cand gudl oagay w0 |y Al ¥V -0 sbo 45 1> g (5 loe SUL > 5 9>

0 Kristina

1 Azad and et al

12 yanJu and Lee

3 Henne

14 Spangenber and Bredemeier
15 Kirkyla and Hameed

16 Chandler

7 Aririgo et al.

'8 Earleand et al

% Ghil and et al

20- Olsen et al

2! |Lana and Burgueno

22 Quasi Binomial Oscillation (QBO)


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

YFa W g alo 3 pl b Adge a¥le )b Gloj (5w b 45 2 g Wigy Juloxi

Ut Gl oy Al ¥ -b sla bz 52y 5 e, stplie S 4 5 (Vo) 2
Gl oye Usb 5o 1) 5 50 AVl gles OYAA) o,Slas froimen aisly IS ]
wlllas 5l ol sls atil al,y oges asdllas ik Ldos 5l oolizul L 9)AOV=Y+ -0
Gy 55 (Ns) owgiom b 45> o 55 5 Al O — F.0 5 4l Y.5-Y olo a5 > o)Ly
Flow g oy 4 VAV ) Ken 5 glomde 50,5 cnnline 3,0 50l a¥le sles S
b a5 > a5 ol ol LT L gl il sl ol AVl (5L Sloy 6l (6w sibebs
ol 1551 Gl b YL gl V) BalE g alle ¥ —F bl -0l ¥ =Y s e
0 sle a3z s ol Grd osiz g By )0 &5 Sl onds pasiis Ll S
G Jlod ;o g Al VY o b 2 905 08 Jlod 9 058 ooz oy o g dlu ¥
ates i Al ¥ -F ol a5 >

Gl oSl Sleg 6N i cSld o col ) Bus 398 cole 4 axg L
bl sle oliusl V¥l (il asdllas ol o 1) il oo al> 5 aie pupl le ass>
oz iz odlgls jo Wy, Gilessl Brmeys i sle ade> Siiugiw 5 (e
MRSl Gl sl a iz g a8)F 8 ik o SSS 5 (et 9 b5 s D!
baiales gl Sl kel cnl 3L 2 oS>

B hgy g osls
YV ¥l Goyb Ll 5l AVl (o)L lo a3 2 Julow g gl sl jolaie 4 Gudios cul 5o
JUo ¥l G el hls a5 a5 al> 5y 1 sl ads> Setyginn 5 (s oL oS!
S yie ok die g Al  pl olo asg> 0085 solawl widg YoV JLwBW:Uj,\Ul
Gt 30 a5 o)l gl Jled il 0T le ade> Glsin Ll g lazen 4 a2 L g
ol oads a8 5 13 I e o cnl sl il (o Bly 1925 08 Crx g oo
YAy By Job ax )0 00 b agdo Ve g ax 0 OV sléls Olat o dl> 5 ol dog>
YAYVE T Colie g sl oas @dly Jlads (oye 4B Ve gaz o Ve B aido Ve 5az 0
1y ol 3o )ofA 5 GliwasS 4l |y adg> (nl 5l aoys FY o500 0l (oo gy yieglS
Yol 0y ) laale a5 Wed oo KA Abem ) Al g s o LSS Ldo
S ET 5 wr 0 58 M npl ads> Geizes Al 35,0 Gl Jeee T 0, al>
YV 5 5,8 o akdo Yo g azyo OF b aida)d g axys 8) olidlin olaihe ;5 S

2 Livadaetal


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

WP Ll YV 0,lod o3y Jlo (bl i pale (50,15 i 4 5 vo-

FYFOY o] Coolue g ol o gy Jlos (5,0 4iB0 OO g ax,0 YA L aido Vo 5 ax> 0
o8 s Jlod o gl asals o5 (Jlod Jolo )0 ads> cnl aldl (oo mye yieshS
Iy ol deyo YF 5 GliasS axl 1) adgx ol 5l ao )0 £8 sgas .l ooy 00,05
sl adgm =) Slasle o wisd (e SIS ads 5 Tl g aies o S Lsto
5 p20y50 wlBog; ppl ddg> Y p ez g 55 ailsog) 1l adg> Y Zlel 0B wilsoy,
sl bl b ass> ol 6l bl chol sl dlebs oLl 5 Sloois 3 ads> -F
Olpl (e o G 4 Ly 8l 5l as Jlogw slo dlels ogdle 4y i (gl &l iiun
e Sl Able (izen )0 adgx (nl Gl SR 3 (swgeine Sligd (o0 00piS
Gl plge Dlalllae 5,05 O jlig)ams 13 530 o |) adlaie Wil (oo 5 S ugiliSl
o3gaze VS )0 (VW Kl jglie plusige ol sl adg> 0,505 Ol sl )b

ol 00 00ls ylis andllas 3590 LalKins! CunBae g ol lb ase> oLl

he00000 4700000 4800000 4900000 5000000 5100000
= L 1 1 1 1
21 -
g Lo,
=
o~
N ) —+
4 LS
L =4
5% amsmia |2
=
=
=
=
= L
=
2
=
=
s
=
2
_ LS
2
=3
-+
=
2
=4 N
= o =
=4
g A
= L Gl N
0 25 50 100 150 200 . =
_ —— Kilometers LS
=
T T T T T T w
h600000 4700000 4800000 4900000 5000000 5100000 3

S s 50 anlllae 3 yg0 diliie 1 T (Glb ddg> o b ol Cuxdge (1) S0


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

Yo woo g 4l 1 1T (5l Ao ilu 5k Glo s S 45y g Wiy Sl

e 09,

o (ol oz aiz oalgils o a¥les Lb,L W, (gl 53T il
39 g0 i ) Oy 4 Kaz o sl dler wiz 68 S
\
Yt= L, + B, + [t +...+ [ t" +et (
= 12,000 . aied s ouilogdly € 5 Jsgomo sbo ol /5 ¢ gesly yoriie YE o o a8
b e o ol rie 3] ol allis s B o5 553 on Ld Jyons 9t 1
oesin Ll alex iz 00lgils j0 g5lwsSl o L siwa o Cull uilyly g e ool ol
e sl 350 5 0555155 s i b o (sl 31 S oS o5 553 e
OV Dlo 09 oo iy ) Oygo a0 K az o gl ales sz 668U S ol o0 g,

Yt= £, + B, + fot? +...+ [, t* +e, (Y

£=) wien b sailosdl 8 5 Jspme byl WS ol e Vo T o s
Jboy Bolas pice 5l ol Alos St a5 598 o 5,8 Jgene (ysaw,S, 5o (12,00

e . e Y " . . . ..
C S A oo 38Ul g b oS s T ol uiblg g yhe (Ll asel b Jiee
sl pe i 5 b3 (hiln polie a5 )5 (lgie b aldl awaly oo K=1 k=2 L bl

50wl @Yl b el j0) Sy 6w SO Wgy £ et Sz Sley s Hloged
255 8 bl )l (ire 2 yme

b o
L Gley s slo zoe Job (soled slaal o by je 51 (sl ojlail s Judo
Ll S5 0 el e 6 Sy il st el Lol SS5 adly o onysS

5 Pails b el oy50 ol Sygo ) ilS 3 s 4 by b oy Il G

. . . e 1 " . .26 .
axly 5o b az2) Gloy eldie sbsS (Slslp el cnl o ied (oo hias (TSNl

SE S S5 orl e crlple il Sley ol o1 53 bly liee Sk asls 5 (0o

2 periodic
2 Amplitude
%8 Frequency


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

AF Ll YV 0 los oo 3k Jlw (oLl 2> pole (60 )5 wlidxd 4yl Yoy

Caled 5o 5 0 ,F i U by 5o L e 51 SU 5o e 5 00,5 el | b zse
a5l 4 05h o gy p 6)lel (Gl (ime B I L zge S5 SS mibyls sl 1
98 (oo pll pj Jole ek Llow bawgs b a3 2 2l Gl IS

b Soige,le arule 5 (lS,8 4 (Sloy (s b Sl 1wl 8 & Gloy (s oo -
YA (LS 55 9 dig i doz i alaiz) o5 Gl 1) il il g0 ol sl

a, =EZ X, cos(z—ﬂqt) q—12..10
N n T 2 (\"

2 . 27q

b == X, sin t
: ntzzl: t (n )t=1,2,...,n f
olawi 4 795 slo Gy lp a5 il oo (bjle w2) b Sige o olows [ 358 (5 akal, ,o
Sl el Sl o 2 )0 Sl sy 2)
P98 (oo Sl (o zge ) b (W58 51 S jo bl i adal) 5l eslinul b

n 2 2
1(f.)=—(a, b,
() 2(a, +b;") @

il pladil 4y 1y 5 als> o as ol lacsl 6)‘¢L5@0Q9A}] &lpicads Lg)lo@MOyﬂ—

(S)J#Q.&'lﬁﬁwlm -

(Tl ) (B ools Slej (g ym) Slaslice glp Jol 4 o Ko 395 dcloes —

S oolital b sy2rse (s (12 )5(5)¢wb£°wdﬂﬁad‘ﬁ@ww—

25 akl,
d

2
r(f)—5 1-n

7T <1

1+ r,° —2r, cos

) i=212,...,q9

. T3 I . . .
5ol oo g, bl e (1) 5 (F ) Slasin b 3gd oo Jol> a5 inb o 5

S 13 oS e Latiine (aoys A0 loges) liabl aluls S 1ol ge3T (sl oSS &
S e b a3z o anil Gliebl alols 25 Gley gm0 (2 (uilS3) b ol


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

Yoy W g alo 3 pl b Adge a¥le )b Gloj (5w b 45 2 g Wigy Juloxi

- . 2 .
4y abaly 5l eesl olsl az o 0gl oo ool 4 o5l 3l ek cpay 0g diales
.»T@wo
on-4

df = 2
qa v

2
s A Jeaz polie 5l eslatwl b cas 0 A0 liwebl mlaw SO L g oyl asyo opl b

198 (oo dploee () abaly sloolatul b g)ls e
2

sigh(f) =Z—x ()
df A
o e as o st VEEDTCE) il T a5 ol i ol
Sl ()L Gloy gy il abozr iz 03lgils o &g, 55LusSl Cz oles joainns
Matlab 13381 6 5 51 cads oo oSS 0 cmugs 4l plxil sl 9 Minitab 1580 o 5
ol o3liiul Ll ¥l ()b Sloj s slo 4552 )5 0,58 e 5 5 5l sl

el g ey
(Al i) 320l slo ads> 50 VLo (Bl Gloj (5 J18, 5l G g Ol j5laie 4,
Selgiew 5 o Ol skealiwl SSSS AL Sley g s, Sless Jlade
g8 b 85 )18 el abear sz 00lgils )5 (g5l Jue (om0 j0 AV ghaile ;5 (Gl Y)
5w ol e By Ao )0 a5 Wgilen gl patie W) S Gl azys g W,
L oot b ol slagl ) S5 oS o5 55 o ie il o iy ol (5L
e i g, S5 ol s antl o i, el sl 391 05 ol % )
ol 0wl Y o,leds Jga o o s g ol Jateie Lallunl )L Sy s !
S Foe asllhas 590 ddbaie aVlo ()L Wy, 50 (oot b B> SN g5 ) 2 92
elallin! )0 Ll slaloges o jor 4y Hliebl doyo 0 maw o 55 ksl ! )Ll
V Jga 50 a8 gk Y S el s 0051 wias o lad 1) s ixe Wi, opl S
Slsl 5l oiual V) L aslaie jo Lla3 0500 o] YV gaoome 5l 08 0 cdmlice
Pvalue < +.+ 0 o,lel polie a5 Col mudgs 4y p3Y LS o o lo Xy, sogw 9 >


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

AP GLal Y o lodd w3l Jlu ldlir pole 00,5 Clidind 4005 TAF

25 0 wad ool -studentyyge3l o Lol (6o ae polie ol jen 4 doys AD zhaw o
Ky, 5 S adllas 5,50 slealliw! ;o i 5,50 dg, Cawl 0ol aligs SYolas 3,90
rlo Gogs Ll (g Sy a5 el 58 LU all oo adlate cpl o 5L selS
plo 50 a5 0,5 Hledl Wb andl ol sl g og3 LT Jloges o e 39 5l el
Ll il (oo o205 39, slyls ()b sl eads 5ot ls (ne Wy, cnl a5 oleali
Gl 35 (P 00 g oo wad aslllae 3550 ailate LAl (B )3 Rl (nl slie
N 5 oyl elid o el slo o] e ol ool 039 oo il g, (s> i,
axdllas 5,50 o] YV oo jo Lalliwsl plo 4 cond g i0al ctals aigy sl
Ny s ot or sy oo sy 555 31 45 gl ol e lytes AL
@ by lajloges sl azslizcwl yio (oo (V) Jlo jo il 4 eVl (31 c2als
5 9ke ol glo ad5>) oy ds Jlods dilate ol yo 4Vl (3L g, 5jlusS
IS oot 5 b3 6o S AVl (AL Slej e By, 09 d (o0 cdalin (al>
e ) 85 55 s Ll il o o3 slo JLo o Lo 3 e o20l5
3O Gyt Dl il Lo Bl 51 S o el 00l Ly oS 4sSilen  talS LS,
ol 10,2) sl sl | 515 oot (5550 ) Clime 428l o olej s
ol e 5o (ol wg) Sl (Bgsr g g windl Bl et bl ase
P95 e 20 g o)l Glej s 00 Oles (b 53 S, (nl G 9 oel 352
oS 5l Sl Ll alez aiz oolgils jo (o5LueSIl Blogl ol bl ools ylii 1) 095
Al Cag) b ol (sled o alS Gl g 009y aslllas 3550 Saliia] (sles o (551


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

Yoh

woo g 4l 1 1T (5l Ao ilu 5k Glo s S 45y g Wiy Sl

S adg> ol ol AVl 55 (oot § (b3) gl ahox wizr L2 sSIl Wig) Gt (1) Jgur
(> o M)J)JT abg2) b s G‘Lo..b A.a.h.wf).'i

ol pb sl gy G S polie ol jen 4y 0ad bl doles P value oxle (Sb il )l
oo b3l ( t-student ) ;g0; Jowe
=! s oS | Yt= 37512 -7.3t -/ FY YYof-
(YAY) (-YXY)
oy ot 5551 | YU =256.4 + 14.91*t - 0.380*t**2 SR VFAVA
S ALYENCALIEENE AL
Py ot 5551 | YU =285.7 + 15.44*t - 0.393*t**2 e VABAS S
1Ay 1Ay 1Ay
RAETIES oot so5) | YU =344.2 +16.39%t - 0.424*t**2 -1 FA YY.vY
Yo (P (YD
o3 eds | e 6581 | YT =401+ 56.3%t - 1.505***2 ofeYE AFAFY D
EYXV) (TXY) (YY)
olljgmisg,m0 | oot 55 | YT =214.0 + 20.5%t - 0.953*t**2 of+0) V-FYA
CYeV) (YY) YY)
KATEN b oSN | YU=427.4 - 4.14443%t /¥ YVAEY
(YX?) (YXY)
oblaxe ot 550 | Yt =196.8 + 8.86™t - 0.2052*t**2 [0 V-SPAY
YY) (Y.)Y) YY)
Al g ot 655 | YU=176.6 + 18.15*t - 0.563*t**2 [+ AARRAAY
CYXN) (YEA) YA
5938 b oS | YU=662.4 -10.2511*t [o¥e YYYOY.A
(YX) (-YX9)
Ol Y b oo | YU =314.9 - 10.3969*t 1410 AARRR

Y.YY) -YF£N)



https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0]

AF bl YV o5l e 3l Jlw (o Ldl 2> pole (60 0,5 Clindiad 4y s Yor

\ ¥t = 380.2 - 7.25704% (NFIS S
M| ey TER @ R
500 [AT
400 |\ r[
= .\.\_ -/
4 7
7 300 /
1 Y\ o
2 200 ¢ -
100
1365 1369 1373 1377 1381 1385
200 [T

Yt - 427.4 - 4144430
f PET R arEH

1352

1359 1366 1373 1380 1387
e

YE = 285.7 + 154470 - 03937072

vy (v

(-1.1v)

1351

1500 [ Yt = 401 + 56.3% - 1 605-r=e2
(3.9) (7FY) forrv)

1357

- /

1363 1369 1375 1381 1387
Jm

TR L5 s B

500 =
v
1356 1361 1386 171, 137 1381 1386
500 { Yt = 196.5 = 5,867 - 0.2052 172
(RN AT N oe)

400

%300

1352

1

1.

e

I

A
A
|\ = \‘_\_r:'..;'.
T

i U

G

1364 1368 1372, 1376 1380 1384 1388

soo e ¥ g

¥i=314.9 - 10.3968%
() ray
1

o4 . — .
S AN AV 4D AR 4D 40 ey X
AP F IS, S
o

oo YEo 2564 + 14.91% - 0.3804t42 1 JSRRrE.
|

A R f

\
|

1351 1357 1363 1369 1375 1381 1387

=344z + 10,397t - 0424712

aoo (=Y.« F) (Y.-F)(="."F) Olidaia sl8n)

1351 1357 1363 13069 1375 1381 1387

VE= 214.0 + 20571 - 085372 , -
WIS 213503 383 )

: .
./

y e : y ; w0l . . : . . - .
359 1366, 1373 1380 1387 1366 1370 1374 1378 1382 1386 1390
600 vt = 176.6 + 18.15t - 0.563+t72 L p -

Y.PA) (Y.FA v 2 b S hy)
(-7.Fr) (voTa) (=TT
500 -

300 f\/’_’\\ - .‘/'\\'f’\ )

200

100 f

o
1356 1361 1366 1371

1376 1381 1386

S ol | Al (5l (oot 9 (b3)5l o Wiz Lo oSl Wig ) ot (5L Hlog0d (V) S
(> g wio jy T 4d92) b gl Jlouds albiio


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

Yov W g alo 3 pl b Adge a¥le )b Gloj (5w b 45 2 g Wigy Juloxi

iS5 5 alg e ] (gl ads> aVle bk gl a5 o oo jelite 4 3 delal 4o

by s 27)&3 0,95 yoged ltl yslaie cpl ay b sl auo ) oolitul il Jolos
35915 63508 jyma (] 0 45 el (g )logai IS5 090 0 o i Ll ST ST 30
WS b am0 e s |, o a5 o ((Slglh et l) ol B8] j55mn g (Ll ) el
O el (oo Wl ) it sl (Glep) weles il A (Glls Gliee) b
i ity i e (i, (s ) s 3 o Loy S Lats S gkt
sl 5 45 S0 S oo e & o Camms 5 U8 i 25 gl o5
0193 Jsb 5 4557 59) 35 Szl b 3l o0 olyie 4 pgo wnS L (gl a0
il oo Hliebl 0o y0 A0 mhaw (o by a3 > (508 ixe e o b 0l e (k!
4 Glon) 4352 a3l @ )ls (dme 0dgams 5l )15 Ll (Guilyly) i o5 o a5 52
sz gloa @8ly ;0 )ls (pae 43 2 Wsd (o0 B 38 e sl 432 b a2 plge
5y b Wil (o0 g Wgd (oo ST el Jsb p0 a5 wll (oo luer slo 5L
SlealSia] IS5 0195 (sla,logas T UKD 5o Jlio ok axil asls |, (c¥laish Lo g3
dslald Gl (Bl jeme b logad (pl jo el oad ools ol olyg oLl aesl o2l
Sl 1y (ol &5 2 31 S ool g (s0pms j3me o 457 g5 (aabon by JLoi
ool (aald)glar | ail oo (bjleo2)le a5 > S0 Ldaiis 4SS bghs aas
a5z oelyly Hlade plea @lgyo ats Ll gosee jome Sl ke S L S Lajlaes
Sy 4]y o b Sl i uilly @dly jo wll anils gyt aals sl 4z e lle
0 yge5] doy0 A0 Lol chaw o b ad > 5l S )b s cwl ooy plaisl
Sl mhaw 5 ez b3 b ao s Wleebl mlaw )5 o) e gl ¥ S 5o ol
90 ;0 0gd oo alaxde a5 (g ke Ll cad ooly lis atwgy S3U b L bjlees og
2oy A0 mhw o s Jae glo a3 > Gl)ls wie g Al ol asem o Ll 5 oKy
(43 2)jleed a g0l o] j0 a5 068 o cdmline yuwlds (I L 1A il oo liebsl

%’ Periodogram

el 00 ey Slicte gkl 0y50 Jsb (sl ciliee IS5 0,50 sl logei 4 el edsi s oY L2

Vi 3 sl i oJL e o i S i Jyl Sl o0 a8l B o) s o Jsb 51 Jlte 23

& Sls dalyS iS5l 0y90 b g £589 Jletol S Glo @) a3z a4t 0 B Jlg JLFe o aS

bl o sl oo U5 ol il oo Jlo B+ Slte )bl 090 Jsbo b il <t S5 0550 ol Lo o2 (sl
sl gyl 0,9 b cia


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

AP GLal Y o lod w3l Jlu ldldr pole 00,5 Oliniixd 4005 TOA

ol (g slo aly sl oo Cagy GBL )0 LSk oygok sl 4z plea L s (e
3 dged aba>de vy O gllas b a0 90 liebl 5 pe 51,35 L oLl g9 2 )0 ly (o
odmlie JB Jlo Jxe jlacen g0 Olyed oll vl o) jo 5 jlacen b 4z > 4 50l
Gy Si55l 0,90 WAl s (e sl jleen SIS 050 Jlagas o ST (VSS) ol
Gl e cdls salys 55kl 0y90 Jsb b ply Jsb (¥l (3L xtsl)e ) He5e Sl
Gl ez > GlasSl ol 50 2 50 4y .Cewls 00ls jo Wiy, 9929 5l Sl Jol sluen
0,90 ;o audl oo Bolal 5 oo o Jme byl o L)L s a3 > g 06l e cdmlin
ools olaizl ogm as 1) (g0l uiliylg g 00gr aily aials (ghyls slucan a0l oSyl K
5,99 35 0% JSal il oo JLo VY b Jlo g0 5l Baes b a3 > opl aS5k 0,90 il

s oo (LS 1) ads> hallliwl ()L 4 by e sl

L § i T R 3 T !
T T T T T T T
iyl Jaa]
gl ) '},’ ¢ A
. .\‘;!) Ry ———
i o - Al
e,
o ——
2
i
1
gl I
| I | |

05 [ 05 12 035 03 0% 14 145 05
Uil

SUT sl )l o 45 2 ¥ pyaNT y9 SLTukes g oy b oitums (sl 155 0590 (¥) JSeis

(1S S0 45y 93 Of yoo

5! L?ﬁé.gLQJT ST 5l 0,90 9 Ll pxe o a5 > slaw Comdg sy jskaie 4 asldl o
Dgd oo aFl 5 ¥ Jgaz 50 L4l 5550 (g,le] Dlasine


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

Yoa

woo g 4l 1 1T (5l Ao ilu 5k Glo s S 45y g Wiy Sl

Al 890 ,_;Le,ﬁlf.’i.mg.' a¥lo gyl g a5 > ‘5)L0T Wlaswine (V) Jou=

oy aeys | sle oo by | ciSiloges | Jlexs o a3z o)led oS!
oI e (Seiga )
VFAY \NAvd vAa - ¥ I3y
WWAY fo-fy \d AY o
WAL NI .0 EANS WY
VEXY FIYEYA A < YA VY el
AR AY -V FA Y -0 'Y =!
YAY? ARRARA WA v .YV \ e okl
VoY AR A y.Yv - fy YA ot
VEXY YAYAYY AN ~FA v 5938 lSeig
W2y \va¥-o v.fy - VY
VOV AATYA Y.0 CAR \F Yo
VY VY AAA ¥ XY Y o
Yvys YY-orf 1 CRR Y =z
\AAtd VFYYOA WY AN Y olad>
Vo) vovs. Y BN ¥ olss o
Vo OA-OF A -0 ¥ s>
YEF AYA- Y v Y4 ) o5y eas
\YXY FYYEAS Y AY EAYA 'Y
Y5 ABFAY o ¥ ) oLT3g 508 55,20
AR AR NS YAy - Yy A
VEYA Y- \PAP Yy .o fY Y Sl
YAAD VAY. ¥ oY LAY v 59
\waAaf FAANY Y.AY EARS \F sblasw
\FYY oY -#Y? Y.vy EAvd 1 M0 8 snids
Yy.xy afava Y.AA EARS 1 L.
MRS YVY-y-. Y.AA EARS 1 438
¥4 YAQYTD As$ - ¥ 59
\7Aa a-yv-f YA - vf AR oLl Syl
VF.OV VY- VA A -0 ¥ 5y
\F AfaYo Y. - f \f
YY£O AARAR \e LA Y JNCETY
yYy.ya VPYY-A ARAS -.f0 1
AARL NAARYS \e - Y olygablaes]
YY£O YYvyay Y.YYy -.f0 1



https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

WP Ll YV 0,lod o3y Jlo (bl i pale (50,15 i 4 5 V£

el 355 o lisda T USE 45 o pohilan canllls 3,90 salSia] s 2
O Sy G 50 s D)l ar il (oo S (e 5 I a2 a0 W36 Y 5 IS
Sl oab 2355 il LB s 4 ol o0 et (59 1o o oy Sl 5 JIS
o] 5oL 50 e 09l oad odaline (58 Jae a5 > doy0 D liebl e o g
ol al @Vl )k s oS> (ol 98 Gl slo 5L 589 S I oS s
Syl Bolay (L3, s

4
0 o L g
— gip f) J
L P 7Y — s o N
3 ?5‘
0+ .}‘
2 b !
hl 3
6,
b,
d_
2,
2,

R A O N B U
(1> (S0 45 52 3929 pus) S 9 )Y (gl ol sl 5 0,90(F) S

S aaSs (o (2 09y o2 Y Sp)alex ladllas 3,50 dihie K05 slealiial o

1 1> st 457 g (et IS i bl e ol oS o557 o b
adlas )50 adlaio oKl VY dguz o] YV o 5l aS sk auid conlice (g ol LS
S9a Sl 9550 adg> Colus a5 el 53 UL ALl il oo 4l (e a3y (e
ooy 31 2 5 o LSl o) 3 45 330 5 A3k on e sk fym FAYYY
OLBer 5 s ozen ol F Slalllae bl oS5kl dalllae 050 ads>
5 SB gl S ocbad Lyl o5 cols oled] lgi o (Ve #)lle 5 (530l 5 (T <)
lg a5 Cenl (gl oaile (B (o)l e Mo 0aiiS e il sle ad9> ) (S59)58 59055
b p 8 L Gl 6l s 50 OLSs Sl 432 S92y pae 1M auled (oo (SUlg) (0
wog> (S5elshy0ess bulph o 0 g lad byl s Jelse 513U olg oo T led
odnlive Lalliw! pul o )b goe sl a3 > 4SOl 4 axgil g Blogl 1l L .audls


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

Y#) W g alo 3 pl b Adge a¥le )b Gloj (5w b 45 2 g Wigy Juloxi

200 e sle a3 > o Ll Glasine Jgaz ;0 Ll b 53 5 1,55 0,90 puw 5 5l ot
el 00l (510045 axlllas 0 g0 dsg>

by

10- 3 s

L} 0.08 01 0.15 02 025 0.3 035 04 045 05

iyl

.
10X 10

8

6

4 r|_|_|_‘

o
2
L .
0 005 01 015 X :

0.05 01 0.15 02 025 03 035 0.4 045 05
sy

1953271 G as9o 5l o] AYLw (B5b (Sloj S (5w (Sl Sl (sl yloges .(B) S
(X g dl> abg2) Wl ls L;l.o.'.’:a


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

AF Ll Y 0o ool Jlo i psle go)l5 i s YPY

ng 2110
N
P i
N
2 o
L
215
1
i+
0sf
]
1
s ) x10 o
Firm LN il
3

N
= B
i
A C—
2
0
D05 ol b 0z 025 08 0% 0 05 08 L I T
o s
21 35110 )
' . aald
- W
10- 3 e ‘\”)“
. Wb
3 Jw
l )
B Ears
i *
15 e
s
1
2 05
0 | . | | | 0
0005 0f 015 02 025 03 035 04 045 05 0 005 01 015 02 025, 03 03 04 045 0§
Ll abiay
N2 +
4 )
1 0;10 9 j"‘ Frpym e "
v
RN
8 8
2 o
J]]‘s— b
4 +
2 —\ s
0 ‘ ! l
0 005 01 015 02 025 03 03 04 045 0 0
]

() S aals!


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

Yoy W g alo 3 pl b Adge a¥le )b Gloj (5w b 45 2 g Wigy Juloxi

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

o'l 0w

I R

e LI 7 T S I N A T O T A ]
e
5
10!10
G
8
=2
3
1] 6k -
| =TTl
2_

1 1 | L
0 0.05 0.1 0.15 0.2 0.25 03 0.35 04 0.45 0.5
-

() S aals!

L wgd dglate G j0 o)L o a5 > obul 4 o Wiy so a5 SleasSl aslsl (o
oS 3y30 g nl 5l 0393l @l b LS mls amlie 5 Slallhs (S 4 Sl
S Al Y-Y Gl as > Slgld i oo cdnlin a5 jshiles Wil oal asie g 48,5 )3
VoA S0y @ b blis e a3 > ol csaline ¥ Jgux (o aSili> 5 cel jios 4y


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

WP Ll Y o lod w3l Jlu bl ir pole o)l Cliiind 4005 VPP

Sl oo oSl B il o s |y Sleld ity Lalfi) o Lo
I e 432 ¥ (glls abl5s 58 09,00 plim (] Cebideg)S by ol ol
aj 5 Jsb 3 s stn 4 S sl Bl i akate slgalSinsl Lo anil
Slelp b as > Sl s le as > slaws Slgls Sl 5l el s AVl 5L
odalie 35 YV Jguz ,o a jghailen .cunl ools plais! ses 4 1) Cad o s oKl YA
3,90 ddg> iyl yo |y CawSl oo YT la a3 > codl sy s ol g al
s PENSO) gz blug — st Jla |y b a5 2 opl oloiatils i il dalllas
s e Sl 5 32 sapas 395 olike 5 555 (QBO) a¥lugs Sl yesi
amgzlole oyl 5o lo ¥ oY sla as > (122)) 01,585 5 S ol olate 4 il ool
53 9 oSlee 5 ez b o Ale Y Y e as e (V) P iS5 e
Cows (QBO) a¥l g0 &l s s 1y ol ye Jlals o)Ll ¥ =Y slo a5 > (1Y4)Y)
o a3 > cl aine ¥ gz 0 aS digSilen (SAl 548 la 4z > 5 0gde il oold
(TP ) San 5 olT 05 o oonlie LalSiun] S Ubyb 40 jub sidss 5 alls ¥-0
5 Y il iy gl oauay 5l LU wie pemwge (o)L 0 ) Al V-0 slo 45 >
boye g = Sl aly as s 5L 0 Al ¥ -F gl 4z (V- 1) . NUL Y
ot s Al ¥ -0 ol az > a5 wisls Llas (YYWAY) o)) g 0,5 e (e aiiiudls
50l ool s gudl W 1y s as > cpl 5 lasl oS o Wl lpl oy Jled 5L o
5 o oanlie iy olg ik 59 ohiz SV 5 Ao Vo slo sz LalSin] 5y
31 el olml,dl ddlaie (0 o5 |y b az >l 0925 (YYAY) Cenge cdlae ¢ ioeily>
b 4z > oran il aliily Jled udbl Gllug g gaud o> sle a0 colled a5 >
e 5 il (S 5o )l ylel 0y58 sk bl (ATl 0y50 4T st b
g (oo 00l Cond o 00l o gy 092 4 b as >l 09l oo cdmline ol L
Lkalliw! Sy y0 50 Al YO U dlo VRO sl a5 > aile gl ans (5,0 slo a5 >
Pl gee sla ad > slad a e £ S e blocl LB 3LT5g b 09,00 e
el ol o )l pme o s> IS pl jo aes oo lid dslllas 0,90 ddlaie aigy

#_Elnino Southern Oscillation (ENSO)
. Kane and Teixeira

. Hartmann and et al

. Azad and et al

.Kalaygi and et al


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

Y£o W g alo 3 pl b Adge a¥le )b Gloj (5w b 45 2 g Wigy Juloxi

Sl slazel b LalKiws] 51 (S sl sante gl a5 2 ol ool ool Liules b ol
Llozal BB USs ol 51 a8 jsbalen il oo poloie JS5 50 45,2 slo o)l 5 s,
A58 eizpen il (o0 L sl a3 2 S5l CaaSl adg 505 3550 0 ced
sk D5 oo 0dalive 0diST Ojgar )b Sae S > VLV Gl a5 > dbg> cogue

s 1 Sb YL g Al Y=Y (sls a5 > Boes dilate o ol ounlie 5 a5

50°0'0"E 51°0'0"E 52°0'0"E 53°0'0"E 54°0'0"E =
) s
&~
=
Laaa )
z - N3 ma ola AR e Seal e g LS =
s __ =
= S g £
= =
=
= =
=4 =
s =
2 >
=3
= =
= £
= =
= | =
b4 =
x
2.5 aoe>
= s Bl 22210 e85 7571 s 5
S R.22-10 wi_ss i 2aa1 29 30T Sl |2
& 2
b %
=
= =
= £
= =
P~ =
S =
=
N
A 0 25 50 100 150 200
= —— ilometers
e oy
=1 =
= T T T r =
b 51°0°0"E 52°0'0"E 53°0°0"E 54°0'0"E =

axdlho 3 g0 dilain 53,10 (Sro (b 45 2 (2LAS @598 (PSS
ol aid 0)lan 5 03l 5 (Glime; Buree 1325 51 25u ol sl )b &5 (ol 4 4z b
Laxg Lol cud u_w};L:él - 9 oy dlas, 4 e & I s o s as >
o 0555 gl ;o oS Gladsd 4 ez b aS s ledl (g oo asllle Gl s
5 L5z Ceomd 53 5 005 55iS Sl (iS Sl 5550 adge aSl g Cenl 48,5 O 50 L
Ol oo OTANLee 5 Glrde 23] Clides Gl n ol &ly Glal 06 o
s o Jlet o s oS ol V¥ le a7 St 525 b 4 85 g ol
> > 5,0 Jlad jo g wiylaly a8y S8 cpiicn Al VY U YD e a5 > ol Jless
S5 (QBO) a¥lugs ol 3blio ol 45 cplply it oS> Wl L Y0 lo


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

AP Ll Y o)lod w5l Jlu ldl i pole o 0,5 Cligdind 4,88 Y97

23 oSl 4y ke g anils 8B )L ol o g L ey eizmed 5 (592 elaie
2 Olrl G5k a5 ClF (g (oo gaeme p3 el ool 1985 5 A5 (nl 551 )0 B9 sle
5w o i | eyt slagl 5 i)l 5 e olse 3B o L (S
5 2R P g opx o Jle b 4 ais e g3game Glagsl i ale A5 0 oS
A5 ols 95 sl alie slo il g s (S ool 5 s (59U 595 55 1
el odd o)L sS4y e ke Jelge bl cpl o K0 O jle 4 aiin 1SS
Jolge a5l ool ensgi YUy aS (g9 wlido (S (sl i ogdle a5 S lg8 o
o 3 el s5ls s bia calys Bl lasl gy 5 3 olSiloen 5 e
Slyenl wles ;0 (65518 date 5 al> aog) o sbyd 5 ) s slel b ojglne
O ple jo a8 Jlo o 0sd (2550 slagSl o ol gel cel Wl (o0 5 o ST slo
3 ooby B (dome Jalge g i)l goby (Saazmn A5k g slo pac 58S lo
Gr @8 5 Grd et 5 058 63995 U g oy Jlod gaemme ;o )l ()1 sz,
95 B0 Jlod (Jlad a5 (Jyg0 5o idly go danie L gl sme sl a3 2 Sl )
sob & (al> guie adgm)ais i gl 4z S5 SIS 11 1085 U2 gz g Lgir
OF oo Fg 2B g (o0 05 s ) b 4z ol sgzg Wl oS gusly o8 IS
Soaler gl 00y 9 69> wlide S5 a¥luge Olpx L e a5 >l 0529 a5 i

Sl 5wty sl gge 5 Sllug ez 5 il gl cazr ik el b,
slo a2 5 b zge Sl g3 0l (ee 5 (ool Cal 5l Sloj ulide 3 (s se
ol Giagiy g Al g wie upl e ads el L Sloy gla g 50 09750
30 ol wsy ilwel 5l Jols b s )5 gl (ks 0,5y, ol 5l eolaiul b
AVl o, aslllas 890 adg> slaliiw] oy a5 ol lis Lyl dlex wiz oolgils
Skl @l (G a4 azg b ol V) Gl cnl 50 5 il o talS 35, (ol
Yl 5k 5o 2l 5l8) Gl (S g wled (o0 Cord (oot 5 b g, 55N
e a3 > 0y b o ST bl g anlsl joicenl adllas 590 slealSi)
A a8 )8 13 olSly 550 axlllas 8,50 ddlaie (o AVl Wlbe [0 swgiew J0 Jxe
5 g 43,2 Gl oSl YO 050 Sihginw 9 (i )L oBug YV 51 4SS jglay


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

Yev W g alo 3 pl b Adge a¥le )b Gloj (5w b 45 2 g Wigy Juloxi

S5 0,90 Judo g e 5 5l 43 > 0929 pae Cle 4 aS K] VY S50 5 wing b S
pae ke Cosbly S5 sl IS 5 Y oSl ypn 53 o i L Gy ]
AloV-Y g lo a3 > 0925 350 03,91 Ll SIS 0,90 sy g 43,2049
50 polie o i Lo 4 izmes aiiiend o Jae le 4 > Slel 3 1 YL 6l
b ol Jols )55 0,90 10 Wilgh co alls B-YO 5 alls ¥ .0-0 slo LuilS 3 )15 0,90
S gme Sllug 1)l Y-F cllus ol oo oYU conhad b og) cpl 5l all polas
Lol il oo 0aiSTy ddlaie mhaw jo b a5 > iy 55 olad ajer Ll 5l caudls
Voomals b sl o] ail oo ¢l 452 S slalKi! ol 5l dalaie s o oS>
ad aSl Ll o 50 Glaw) Slo Jae a5 > olass Sl o 5V Glls a5 >
Slolp 5 s ala 32 ST Gls s (ae 432 3929 Hla 5 5 Lala] nle
slel b Spslre S35l (olge s Tlo 1) o 003Vl (o) 452 SO slealSny!
& 35 008 sleslgeal ale 0 (65:5)] 3 d(al>g e adgx) loe b ps 5 )6 el
Oebios (owyp & azgi b Sules 5o 09h ddhie (pl (£5)b lagSl o ol gei el Wl
ool 00l oapline o8l Lolie o police o 4z > (e bl ple (o laceioasl
Sy oo ool il sols s gl 5 s ! aiVlogs Sllwg a1y b T &S
Sy G o ol zlsewl sle as > LENSO. NAO QBO  alox 3l ous ;S5 &llugs
8 Soe e oyg0 g DY g £oi ol ) Lol bl )l o asllas 0,90 adlaie Al 4550
Ol w25y 9 AVl ()L Sllugi 90 5l Wigy Ll b 5l il ctSL L gl 452

g oo Slgaion axdllas 5,90 Abs>

S0y 9 Sis

Ok 5y Sl (Seipgi bl Jlos plaie b 6,55 alls, 5l aid )5 lie oyl
95 il 3 il oo ey al T ol adgm aallla 550 oylh zels Il dilaie
0 055 jelie g Lesaly aslul 51T, Sls


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

AP GLal Y o lodd w3l Jlu ldldr pole 00,5 Cliiixd 008 Y7A

35l g asbio

a5l o)l b (L olamiy sk (Floy b gy Sl (OT) (e ol )
esboizl s Ll pale 0uSailse oy olEails ot welLdl i og e cslids noldl
OYA) ogls w0,p ol wazls ldsie Loy Dl (i (ol Gl b (oo Y
adbgs g b Sl lal g ol ) Gt 3bloys a8l )L, agSIl pnni
N ANTVE VY o jleds (ol sLdlia gla gl lod g ()b gu polie gu
axdllao) ol ol 50 @Bl s (VYAY) Cange Slae dgemme g durw (isedle> Y
o9 Cadlad 055l pasld plgie & Jlod ulbol Sblugi (a5 L5090
e oBls ol Of e ke (il pisS prages (o3larale )BT 5k i
o ez i Sloj b Gy Sl g w3 2 gl doude (VTAY) (g Lt F
Men (gg,8 Shlassl L3 S eusldllnl 9 ieg 3

OVAMae izl (Sl e Oleallimgs e ol (Jsler (Slmle 0
Sy doliy g Lok almo lpl a¥le )b Sboj b g b Sl
la Sug 3 oAl (lawxe

ey Jd ¥l )b Olpedd Jolod (VYY) (oo, by 5 e 0 Sl P
NEYSVEY Y o Lo s, 4ol 5 Lilam oyl

Wl ol )15 sl bl eolpl lrslydT b w5y i (VYR4) Ol o 03, Y
Ll s 09,5 )lowy olSiils ( Slul pgle ouSCasls

aelikad o33 35 AVl slod Gloj s gy Sib Sl (OYAA) o 0 ,Slus A
Y0+ AF o leds  olidl i lids

Glod 3590 50 4398 s Jow 05 (WWAY) s 0 Slue (o> (j5e A
(oldli Olidss aslilad (g Glod 163590 axlllae oy (5,55 ouisT g ailale
AY-28 as VYo Lo

S adg> ;0,908 Ol golr ik (il el wldllae (1YAY) 58 &)l -
el psbie lsige e


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

Y#4 W g alo 3 pl b Adge a¥le )b Gloj (5w b 45 2 g Wigy Juloxi

Conway D. and Hulme M. (2005). Recent fluctuations in
precipitation and runoff over the Nile sub-basins and their impact
on main Nile discharge. Journal of Climate Change. 25: 127-151.

Henderson. (2000). Autumn precipitation trende in the northeast
united states. Middle States Geographer, 33:74-81.

Chung.Y.S, M. B. Yoon. (2000). Interpretation of recent temperature
and precipitationtrends observed in Korea”, Theor. Appl.Climatol,
67: 171+180.

Dixon H., Lawler D. M. and Shamseldin A.Y. (2006). Stream flow
trends in western britain», Geophysical Research Letters. | 33: 1.

Chatfield, C., (1975) the analysis of time series: theory and practice,
chapman and Hill, London, 263pp.

Robeson Scott M, (1997). Statistical Considerations, in Thompson
Russell D. and Perry Allen (Eds) Applied Climatology, Principles
and Practice, first Published 1997, Routledge. London.

Wiener, N (1930) Generalized Harmonic Analysis, Acta Math.,
Vol.55,pp.117-258.

Wiener, N, (1949). Extrapolation, Interpolation and smoothing of
stationary Time series, Wiley and Technology press, 163 pp.
Cambridge mass.

Tukey, J.W., (1950) the sampling Theory of power spectrum
estimates symposium on application of autocorrelation analysis to
physical problems. U.S.office of Naval Research, NAVEXOS-p-735,
pp 47-67. Washington, D.C.

Mitchell, J.M., Jr.,Dzerdzeevskii,B., Flohn,H.,Hofmeyr,W.L., Lamb,
H.H.,Rao,K.N.,and Wallen,c.c., (1966) Climatic Change: Technical


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

WP Ll YV 0 lod @03l Jlo (oLdl i pole g0, Cliind 08 YV

Note No. 79, Report of Working Group of Commission for
Climatology; WMO No . 195 TP 100: Geneva, Switzerland, World
Meteorological Organization, 81 P.

Stocker Thomas F. and Mysak Lawrence, (1992) Climatic
Fluctuation on the Century Time Scale, Areview of High -
Resolution Proxy Data and Possible Mechanisms. Climatic Change
20: 227-250.

-Madden Roland and Jones.Richard (2001) A Quantitative Estimate
of the Effect of Aliasing in Climatological Time Series, Journal of
Climate, 3987-3993.

Arrigo.R.D, R.vilallba, G.wiles. (2001). Tree-Ring Estimates of
Pacific Decadal Climate Variability. Climate Dynamics.18:219-224.

Azad, Sarita and T. S. Vigneshb and R. Narasimha, (2009).
Periodicities in Indian Monsoon Rainfall over Spectrally
Homogeneous Regions. Int. J. Climatol, DOI: 10.1002/joc.2045.

Earle M.D, K.E. Steele, D.W.C. Wang (1999). Use of Advanced
Directional Wave Spectra Analysis Methods. Ocean Engineering 26,
1421-1434.

Ghil.M, M. R. Allen, M. D. Dettinger, K. Ide, D. Kondrashov, M. E.
Mann, A. W. obertson, A. Saunders,Y. Tian, F. Varadi, and P.
Yiou(2001). Advanced Spectral Methods for Climatic Time Series.
Reviews of Geophysics, 40, 1, pages 1-1-1-41.

Hartmann, S. Becker, and L. King, (2008). Quasi-Periodicities in
Chinese Precipitation Time Series. Theor. Appl. Climatol. 92, 155-
163.


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

v W g alo 3 pl b Adge a¥le )b Gloj (5w b 45 2 g Wigy Juloxi

Hegge, Gerhard Masselink, (1996). Spectral Analysis of Geomorphic
Time Series: Auto-Spectrum. Earth Surface Processes and Landforms,
vol. 21, 1021-1040.

Kalaygi Serdar, M. Cagatay Karabork, Ercan Kahya, (2004). Analysis
of EL NINO signals on Turkish streamflow and precipitation
pattern using spectral analydsis. Fresenius Environmental Bulletin,
Volume 13- No 8.F.

Kane, R. P. and Teixeira. N R. (1991). Power Spectrum Analysis of
the Annual Rainfall Series for Massachusetts (NE. U.S.A). Climatic
Change, 18: 89-94.

Kristina I. Kirkyla and Sultan Hameed, (1989). Harmonic Analysis of
the Seasonal Cycle in Precipitation over the United States: A
Comparison between Observations and a General Circulation
Model. J. Climate, 2, 1463-1475.

Lana.x and A. BurguenAo (2000). Statistical Distribution and
Spectral Analysis of Rainfall Anomalies for Barcelona (NE Spain).
Theor. Appl. Climatol. 66, 211-227.

Livada, I., Charalambous, M. and Assimakopoulos, N. (2008). Spatial
and Temporal Study of Precipitation Characteristics over Greece,
Theoretical and Applied Climatology, Vol. 93, PP. 45-55.

Olsen Lena Ringstad, Probal Chaudhuri, Fred Godtliebsen (2008).
Multiscale Spectral Analysis for Detecting Short and Long Range
Change Points in Time Series. Computational Statistics and Data
Analysis 52, 3310-3330.

Richard E. Chandler, (1997). A spectral method for estimating
parameters in rainfall models. Bernoulli Volume 3, Number 3
(1997), 301-322.


http://projecteuclid.org/handle/euclid.bj
https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22287736.1394.15.37.12.0 ]

WP Ll Y o lod maoily Jlu ldldr pole 00,5 Oliiixd 4005 TVY

Spangenberg.A and M. Bredemeier, (1999). Applications of Spectral
Analysis to Meteorological and Soil Solution Chemistry Data.
Chemosphere.VVol.39, NO, 10, pp, 1651-1665.

Conway D. and Hulme M. (2005). Recent fluctuations in
precipitation and runoff over the Nile sub-basins and their impact
on main Nile discharge. Journal of Climate Change. 25: 127-151.

Dixon H., Lawler D. M. and Shamseldin A.Y (2006). Stream flow
trends in western britain, Geophysical Research
Letters. | 33: 1.

Yun-Ju. J and Lee. J.Y. (2010). Time Series Analysis of Hydrologic
Data Obtained from a Man-Made Undersea LPG Cavern,
Engineering Geology 113, and 70-80.


https://dor.isc.ac/dor/20.1001.1.22287736.1394.15.37.12.0
https://system.khu.ac.ir/jgs/article-1-2428-fa.html
http://www.tcpdf.org

