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Figure 1: Distribution of selected stations of meteorological organization and Ministry of energy

WS 3ls 1y Sl pl S ol Jloy (6 m Sk b il S &b 33l Sty i s ST
S soas ool (Taghavi etal, 2011) das olis oysa |y laasls opss b s > sy (g5l a0 e
SeS$S s (Asakereh and hosseinjani,2017) oS o o) 1y badelog caals ¢L~" Sy b 035 wjﬂ L
Ol oo g o b (Gl 5 als b sleysn b Sppon) ik mls 4 Sl lags e lanl b o
Sl obie OF 53 Susbols Olsae S0l caals 5 (Oley dly o3 baast ) Sles wlids LS« Slsl 5 (b

u,::xjL}SWQ)\‘)JJLAC}AJ‘&JAW}obﬁc\ﬁ»‘bbcy&&gﬁ»«.&u.ﬂ\).ﬁ Ui‘fl"’w‘


http://geographical-space.iau-ahar.ac.ir/article-1-3709-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 12:35 IRST on Friday November 28th 2025

4 284S Gk Jead (3l g (Sl Sy SLadd 2 b Julad

Alljanl et)b‘}.}ldﬁ N Ls‘)lﬂ" ngbw LBJ)‘ L‘bc‘}ﬁ Y awla_‘)\j C‘fa’;ﬂ‘ )( o Q,J_Lg_’)b 9 a.,\;"bjf
(al., 2016
B 5 e 5 L il (glateliny 3 oyl 31 o3lid b 5L oS S5 s sl sl

Bl S e sled & LIS 5 de slajlpl 3l asss sladie buly cal 53 L o e 5 2550 J s
L5 ol G 5l (S JSE 55 oSt (Ssesle) plaslaes (o 5onS 5 o g Sls d) 50
e 5531 e Sl s, a8l oslresls Job Cia STae (ke s sbaadl30) Wlaas o) slies

22wk a s B 5 Vb a4 5) LG oS Slees oo (@Bloss ol 0l SIS (oo S 5 oo )

S 55 00> 0L Slean U L sl Sles 6 03 s maed b pa cnl byl Gl e S

T s a3 Jailss 5l s

(Veasl,

=X+ Z[a c032—|t+b sm2—|t}
= T T

(Alze s (0) apysd Shaled 8 65 553 (650l Sl (5,0 A S a8 S SS 1) G sb dlad

w35 Slsgme ol Ll 4 a5 claloan 51 e35dme 3lins b Ol s s Sl o5l B Lo (sld 4
9 "\"}‘;’d‘ ov\.s.au 4.’)}.9 ""i‘]*’ bi )ai é}.e 4.2.:‘) BE .(Asakel’h et a|,2014).«\.é e R ;,‘.ijs.?
o« (Bovington1969) sl oo s wllas Sila o o S 5ay 51 eslitel b o puite L O e S5 G ilan

Mg Ol ) ot Wl e 2l 0

(V)abad

Zx cos( |t) i =12,..

¥)aka
Zx sm( |t)|_12 N2 (=il

D o)53 355 g 03l u:.iL‘,J PRRSCE PRI el blees 2ol gl b s SUSS 5o

L e o (13 o) dolo (881 gmn 5 (eslisls) ik 35500 (53508 5 smen O 3 oS ol (6513 503
ol memen bl oo &l calise gla(Ole3) by gl51 4 (bl Olme) s 4K Lot s o OLLS
bl K5 Lt ) sy sba das e OLE ) (e ) Wsle oa (JS Llits S bjlat
L Sl Olgea pss annsls Lot (bl oy53 dsb 55 a5 5 ) ol Sle oa Olsear o o 31 ISK2
s e YU ey (g SR ol 53 oS bl sl e (ol op5s Jsb 55 a2 59) £33 Siisasls

JD-TJ‘) JL.» A\l BE 4>J,>-Y LSAJU“ ¢j3 )Lwr.h ch.c A\l BE 4;-_/,.7- &_: u“*‘i d}‘ )Lm.a.ﬁ sl o.lﬁiwj?

9 -Periodogram


http://geographical-space.iau-ahar.ac.ir/article-1-3709-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 12:35 IRST on Friday November 28th 2025

VYo Y 3aals AY o jlach ( geu glseats Jluw ((alidl yra sLdd cale (sdslilad \Ye

S5l esss sl le op gl a8 il el CiS 5l essn b gy Jlel SG(at )5l oa p s
S ol bl ey Jsb caai bl 5o baslaes S slaws 5 b e L YU bl dsb Ll
035doms 3| 2ol Ol cib & plaas o Al sy g0 Oluebl mhav 55 as i (gl ome
Bloss s gme a5 o Lgd e AL 3l me slaes i bz Olpea (4 2) Lo O Lil g ls s
S s b L5 e s sl e 1SS adle Jgb s a8 WSl e Olees SOL Lab oL s sl Oles
cal anils | (VL) W Slsl

b s Sl S DS enss lased Onl Gk b alns leat  Jdo s ske Sli gl 5o
Glaas iz b S &S ebilen A 5 oys A0 (b pme v 53 ol VA ST 6l 5L
rls Al s dB Ly (Crdast o3 sdome) Sl pxe o3 gdome Sl 2ol 3 S Wiph e IBI plaas x a ls s
wils bl ol sdias S a3 3 Loy 40 bl j oS Gl gme b L aS (L uibyls) ik s s
ladle Jsb 5o a5 sl Oluan oL s sl Ol Sl jme a5t o 0l o AL b jme glaas > (il
5 ber B e olas ol S5 o3Y ol slize (VL) G515 Gl Llg e 5 L e LSS
loas o GG (51, bl sshen e a3 s 3 planil St Sl 5 e 53 SIS 653 )
o=bs o Arc Gis 1018lp 5 51 eslinal b adds B 3 e 5 gl sl ls pme slaas 2 (i
el s

Cou
s Sl oKl VI s S sl 0L R lle 5 s asdllaes; go oSl VeA (Glao IS5 0553 s il
5OV Jsa) 53 Jeabia sl V1l I ne slaast ol .l ls e 13340 mlans 3 )L b
b Ll S Sl 5 S isbe s s Sl) S 0L b ol HlS S a
Y/t s Rosoloa 5 ik Jead b b 0 3 oinl VAl 555 e sdalie (V) Jsdr 55 oS 5 5bokes

L Kl iST y anllass; go (slaolSKasl
0558 o dd e s o b o sbedl S el S oL b s Dl Vasl o
053 b Jsl Slean 53 Sl pme s o8 SCogbl & ) sl (OF JSK2)s 55
Jlo £ B Y S8k aysn L olble s sdes (il Aoy £ Jlaa=l 5 oY E 0Lyl Lol Y1 iS5l
A3l o 4 5N Slees 3 5w Al YA 5 8F D pre a5 s gLl S gd iy sra wimen AL s
5 Aoy Yo dla=l U J5l jan s dle YA Glley oS Wil e glat > S bellasl s oblu g

had ol Sl sl s Jlo" lie w2l Dl 5 Sl AS Bl e 20 W1 s B4 Jhad ol s s 4B o)


http://geographical-space.iau-ahar.ac.ir/article-1-3709-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 12:35 IRST on Friday November 28th 2025

') 23S G b il s Lo 5y SLAAA 3 sl Jalas

iy U os dld o3 los Bob gl s G8 dled s | ke Gbla oy s (501 Joab YaU
ool s ) S S0l ab op S 5 58 e oo ST laeSand, sl ol i8S o8
g5l £ B YO g5l 5 sl o5 Bies ab nl 3 o250 Juad Jsb bl s (O K800 o
52 6l S Vb oz 558 b @Ml can sl ¢ Jurn sl ol S DS slealSi] s o5 5k 4 ol LA
Sl sl b oS w8l ey roman Ll e Slees SOl Loyl S il o Sl s Slees
sdes el I3YVW/A bl 5 dons £ sl b (Wl YV bl o33 Job a0 (ol ome a5t 2 ls s
S Eelal 53 3 Al A BN Skeole slaat il e TE Y CESSL o5 L oSl slaes
e o> el 5 el e sl Sla Sl 31 (Ss3 538 ed ol il LTl ¢ e 035 Oltes
LS ate 535S o des 5 Gdes oS
DS o osm 5 S O dld s glekSly (g Bl e AL Jad Lk ol as LY b s
a b Ol dls e et T llug OLES 5 s il 3 ey (OF JKE)3 55 e edalin
L b S5l pells ot Al V¥ e Vb at o oS 5ls Al VT 5 67 CFY glaast o s ine Slaas
W o aS Wsd o ST Wl Y 0/ V0 glaast o b5 Slesew 5o Slle g ol ey olastl 5 o
Sl G hils Lol [Kos 55 Sllug ls 6tk Conal zin Wibols b dle YV Sdesli Sl
(OLES 53 Y Slean 1 osdhe) SYob slan Sllug 5ol L0 BY Btas a0l (slaast o 5 diil o Jls s
2 gh g odys Al VY iS5k o) b Ol 5o LS
Gt o G e a8 SHE 05 Y Al bty LISy oo S WS ahns bt el
Bl S 5 o oA Olieg laelSisl 4l nl 53 (SF Sl 05 1 53 L) S0 5 22 s 5 s
@ S | b 5l g i bl e V) dedildy Hle a3 Oy 5 &S oo Jlo gme 4t s Ll
A SV Slaan 53 TIY STV Sodesli S a5 0l S 3 el enls olianil 3550 4 b YV 6l 55 jlas a5
ps3 4z 5 2ol Al YN iS5l o)5s 5 o3 Sl ime Jsl Slaar 53 a2 S S 5 55 Sl e
il g ol 53 a3 g4 b Sl i Wbl pelasl Ll YL Y ciSl ey bl 5w
23 b e sk Sllug 5ol oSl e 0 B Y Cdeel S laas o 4l ol g IS, 5ba
A1 G Sl i S8 5 (ol b el S (Slaes o
5 Ml 55 oy Jolie 5 Ot crer G 0 s Jeld S ebS Sl 2l b 0aU s
I8 Lo e s Dbl g e pl s (Y PSE)Cl 8 iy S50 S Uy S ) sen
(S OB el Glelal o3 B0k had ol Sl s b w0 als s mie Gl S
b pl 3 Vb 6 A laas o izman i3l o s e Sl 53 (Rl VLY o)lsl 5 e oS5l
Wl MV iS5k o3 b 4z pgms Slened 53 jgdip 5 OLL L3 aSysb 4 il (el Vg i sl 3
Loax o ool Slaes 03 (5S35 Wl W iS5l opsn boast o o Slaes 2 085 5 Sl oSl s


http://geographical-space.iau-ahar.ac.ir/article-1-3709-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 12:35 IRST on Friday November 28th 2025

VYo Y 3aals AY o jlach ( geu glseats Jluw ((alidl yra sLdd cale (sdslilad

\¥Y

soolae bl dle 0 B Y el S slaast > 50w ol 53 Olomess bl 55 o ods JLLYN CLiS50 o450

(V) K8 0s PRI ol sme glaas S 55 Sl5 g0 Ll ade ri ool pelal b

(Ao 340 Ch"‘ 23) Gk e b s Sl pme Sl o @\:.'.— VJgd>
Tablel-The statistically significant durable of rainy season(at the 95% confidence level) in the harmonic analysis results

el sal s Ealed

) Jlaz| Slen ubls o-bls IR (PP o ojled ! sl s s,
(Ao s (s & &= =) (140) 515 sxe =3
27 85.64 2226.65 371 7 Sk '
35 187.80 4882.90 2.89 9 Sl o Y
4 204.01 5304.31 26.00 1 o Y
15 104.83 2725.52 6.50 4 b s £
23 81.00 2105.87 433 6 ey o
35
85.81 2231.15 2.89 A
19 496.95 12920.62 5.20 5 Ao 1
19 433.45 11269.78 5.20 5 5 < v
27 427.66 11119.08 371 7
27 611.43 15897.21 3.71 7 B A
19 998.56 25962.58 5.20 5 o S 3
50 840.50 21853.00 2.00 13
27 263.10 6840.52 371 7 et ‘.
27 261.06 6787.43 371 7 e s "
12 694.98 18069.39 8.67 3 [ WY
27 514.33 13372.70 371 7 ol w
27 812.43 21123.07 371 7 SHB o3 \¢
19 180.40 4690.47 5.20 5 ok S \o
12 373.70 9716.27 8.67 3 5 "
23 339.42 8824.94 433 6 Oltes v
31 457.28 11889.24 3.25 8 g A
12 206.47 5368.09 8.67 3 o '
15 523.22 13603.73 6.50 4 Ll ok Y.
12 567.16 14746.05 8.67 3 o "
42 823.43 21409.27 2.36 11
15 527.31 13710.17 6.50 4 Llr Yy
15 446.72 11614.72 6.50 4 <l Y
4 106.57 2770.85 26.00 1 &l v
27 339.24 8820.16 371 7 A Yo
12 310.83 8081.48 8.67 3 s n
35
577.62 15018.01 2.89 9 L



http://geographical-space.iau-ahar.ac.ir/article-1-3709-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 12:35 IRST on Friday November 28th 2025

s

23S G b il s Lo 5y SLAAA 3 sl Jalas

(MJ:AO chmjé)uﬁjb.‘}adﬁ. &g_lg:ﬁ:)bdbu )'WJ,_J:J@LB— \JJJ.? aalsl

Continue of tablel-The statistically significant durable of rainy season(at the 95% confidence level) in the harmonic analysis results

35 520.25 13526.38 2.89 9 sllee v
42 146.89 3819.03 2.36 11 S YA
35 263.45 6849.66 2.89 9 i Ya
12 576.27 14982.93 8.67 3 ol Y.
35 479.49 12466.86 2.89 9
38 73.40 1908.30 2.60 10 S A
27 457.18 11886.64 3.71 7 3535 ¥y
15 354.19 9208.88 6.50 4 55 e v
35 299.06 7775.55 2.89 9
27 393.50 10231.06 371 7 Yo vt
35 401.03 10426.69 2.89 9
12 553.33 14386.58 8.67 3 s Yo
15 351.45 9137.82 6.50 4 ™
19 389.46 10125.98 5.20 5
42

533.87 13880.71 2.36 11 Ny
19 441.83 11487.49 5.20 5 s Ll TV
46 1200.91 31223.53 2.17 12 Sla YA
50 1265.43 32901.23 2.00 13 b S Y4
23 890.88 23162.83 433 6 o £
8 1603.43 41689.25 13.00 2 £
23 719.75 18713.41 433 6
27 N

584.83 15205.62 3.71 7 oLl
23 857.88 22304.90 433 6 Oleasl ey
8 1243.75 32337.55 13.00 2 Ol e
38 1128.32 29336.37 2.60 10 Sl ¢t
35 709.31 18442.10 2.89 9 ! to
35 823.33 21406.58 2.89 9 S 53 e
8 364.55 9478.40 13.00 2 Lo tv
8 611.57 15900.91 13.00 2 e A
42 562.88 14634.92 2.36 11 P
27 1344.87 34966.52 371 7 Sse £
4 207.86 5404.23 26.00 1 33k o
35 681.20 17711.10 2.89 9 s o
42 1384.08 35986.09 2.36 11 el 2l o
35 781.28 20313.22 2.89 9 L or
19 136.56 3550.54 5.20 5 Sl o
27 598.01 15548.15 371 7 s 00
31 622.23 16178.08 325 8
4 - 01

391.25 10172.49 26.00 1 e



http://geographical-space.iau-ahar.ac.ir/article-1-3709-fa.html

VYo Y 3aals AY o jlach ( geu glseats Jluw ((alidl yra sLdd cale (sdslilad \¥Y

(MJ:AO ch.wjé ) uf'c)‘d. Jaﬁ# &g_lg:ﬁ: )lédbu )'Lw.o.h J,_J:J @Lﬁ— \JJJ.? aalsl
Continue of tablel-The statistically significant durable of rainy season(at the 95% confidence level) in the harmonic analysis results

>0 567.59 14757.23 2.00 13
35 1147.81 29843.08 2.89 9 oL ov
4 663.22 17243.69 26.00 1 = oA
42 792.65 20608.91 2.36 11
23 533.90 13881.51 433 6 Sl o
23 253.03 6578.82 433 6 U N
23 285.29 7417.61 433 6 el N
23 576.26 14982.66 433 6 oy Ay
38 513.09 13340.46 2.60 10
23 682.14 17735.74 433 6 u W
31 330.62 8596.14 3.25 8 et "
50 374.96 9748.92 2.00 13
35 370.90 9643.44 2.89 9 e . T
8 93.51 2431.27 13.00 2 055 o '\'\
31 115.60 3005.49 3.25 8
4 406.03 10556.80 26.00 1 s v
31 356.53 9269.65 3.25 8
35 437.43 11373.28 2.89 9 3! "
50 387.70 10080.31 2.00 13 S A
35 484.20 12589.18 2.89 9 S v
8 275.01 7150.13 13.00 2 S ol W
46 379.45 9865.65 2.17 12
50 824.80 21444.92 2.00 13 Ol LS 72
8 278.23 7233.98 13.00 2 Sl wr
12 586.21 15241.54 8.67 3 i vi
35 236.48 6148.35 2.89 9
12 151.98 3951.37 8.67 3 oLt Vo
27 250.41 6510.58 371 7 Nl v
31 341.15 8869.97 3.25 8

Downloaded from geographical-space.iau-ahar.ac.ir at 12:35 IRST on Friday November 28th 2025

SUlag 5 LI deo ;3 40 Dbkl lawe 53 (5)ls sme a5z candllans 5o NECH RV ) oKl VY
om0 ek bl & cl e Ol cpl (P ISE) el skl ooy son LOT 3 S0 Lad oL o
VR O o I P R A W S W CH IO R IDC PR e O W GNPV S OO
sghige ks Bl hab gl s 4B 0 a s e slaes i STl ks SIS ()l 5 e SC
Bk b b YarU 58 o a o | islas bl L] Jobe ool s (Ups Sle) VU o
sl 2 oliile S wieds o el g (9% 2 Ol fOSlal (933 Ol 8 SlaelSayDalSand V)
b a4l ol S bl S o OIS 1 ks Sl 5 ey et Gled
sl 53 ra oS Sl eabalr 3p s 1y me g glaet o i sl Sl BOL b b s

Jsb (Wsle) ¥ axl js lasl S s 8 Jhd 5 o8 s b o 5o 5l s 5 G0 Jld 5o Ol



http://geographical-space.iau-ahar.ac.ir/article-1-3709-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 12:35 IRST on Friday November 28th 2025

¥ 23S G b il s Lo 5y SLAAA 3 sl Jalas

Lo 5 Bl slad 0358l e 3150 03 5 el o o GlaolKagDelSal V5 ool Jas 20 (3L Jud
G Jlad 3 (oam) 0) La0T iy &S S o a2 550 Jaad e Jgb 55 15 hslas Sl (Olekes
53 e edys Ol S 3 5,00 5 5 ey lanls 5 S ol 3 g Ll 3
Yol aslas gUle s (OsLT 5 Oldaly (Ol o (B« uab)elSausl 030U 58 5L Juad Jb L fab
s ool ¥ g Lla $ gl 04U LU cpl 5ie 3 5 (sl YIS 0 oS 5o oSasl 05 o]
Joad b L 0aml s 5 5503 513 o Cpe 53 6503 5 Gt s 3 S bl o sl B
(A i S Glalr B b Gl el A s O Sllug &S ol BbS Sl 5L
Il 5 (i VO S G 55 (6] 0)G 5 g 53 Bes 45 ol _bslad (Olealds conty =
ST L Sl &b 53 lme & imag Slaas o o ol il S jate (ol VOB 50 50
357 A o ey a3 (O L ke 4l 53 5 Sl (/88) oU S Sl 5 (78Dl 158 51 2aS (/FVIL 550
Jrad ol el0 a5 Wl Olgen Slabr 5 b (o o 053 Dl Glaolanl IS 055 s o
el oo BB (£) IS s sl skl 5 es 50 s gme 0T 200 Jad oL s Sl g &8 5L
Sl Lo Dllag 5l 2l Gl SO b DBl Sl ol plns 4B (0) 5 S sbey
oas) 14 3 S 3 ddl e glas o ST oSl VA 51 o&as) 00 S5 pre laast o 4 5b 4 o
oKl 55 3 iz LledST o (658 Sl 5L 23) 05wl 53 j2is oS 355 oo 0dod by sme Slacas 5o
Gl o oKl pl 55 oS balsl OV dsda)sls 355 Jls pms Slaes ¥ gl b o3 Jls 5w 5 OLES
23 e 5 A Bl 55l gls (6t Cueal s ol s a ) ik Bl gy bl &S
Sy A 4B O)soa AIC GISI0 1l 5 s LOT JKe 1Sl 5 @3S 13 L alal day d
(0 JSLa) el 5

35 5358 il e ol dle £ B Y Slesli S LI laas o 550 0 ala=Sle (0) IS 55 a8 sbolen
G5 ol VA S1EY dbaolSasl 51 o3 07744, 5b a0 Lls L sl ;3 1) g 0 s o sbo o 093

odsd iSO, 5 B sy o lkSl oy blE g baast o ) e Ll £ B Y Odesl S s slaas o
Wl 48 S gl ol S s A 5 5SS g aad 53 Miee (5l o OF ol ates Ll L3 s e
Ol Ol G5 5 Olias Ol 58 B 0Lk 53 55 Glys Sl 55538 dlod 5 s 5 S ann
sdalive ((ausN ) LaolKiusl 51 Ao s WWE 3 dle T B £ deol oS LI (glaast o ol ol 0 dliS

S eSSl 55 e el Olgasl) (555 5 Olal 53 iy ol ol 0iST s 5258 olod 53 Ly 85 65 555 0

53 e CaF 5 At 53 G5 e )3 5 Jlm S 5 OB S oSl 53 53 dled 53 aKsb 4 il 550 (G

Lﬁ@o&}ﬁ&d‘iﬂ)e).)\ﬁj} chJJW- éub@mﬁ“)bg}).})&‘j))&ﬁ


http://geographical-space.iau-ahar.ac.ir/article-1-3709-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 12:35 IRST on Friday November 28th 2025

VPeY aals AY o jlacki (p geu giscuns Jlow ( alsdl yha sLdd cale (sdoliliad \Y#

2500 2B a0
o00E e ———— 2
@ 1500 @ 15 ———
2 2 [ e
-
L £ e
> 1mo | N SR s
) I T I [ ) I
. SRR ], dlalT arer] %
005 01 015 02 025 03 035 04 045 05 0 005 01 015 02 025 03 03 04 045 05
Frequency Frequency
J_.g:ﬂ - < g —
gt 16000
4 L 1 |Aﬂm[
o 8 [ sl
16 . 1200t [T e e
- 2 s O e R
@ '~ o 10700
8 ~, bad
e ~ e
= ~ S 8000
kS ~ S
~
= ~ =% oo
1 ~
-
v ] T ———e P
o 2000 I’ T
et lor . El.l e Fetw., ol " ? il 0
0 605 61 015 02 025 03 03 04 045 05 0 008 D031 015 02 025 03 035 04 045 05
Frequency Frequency
Ol s ol - ¢
10000
a0
soof L meme—
70k ===
@ 6000f em——————
-
8 smo0
s
S a0

3000

o lalalaller ]

GY5 032 035 03 0% 01 04 05
Frequency

ey —e

(A ‘.13‘,3\.:& Y’A.:’u (C s\iﬁb YA:’U (g'a sHﬁJ )L,..g \4:’\5 (J‘ gr.‘;'r.'&.ﬂ 6\#:\{;@.‘ (/ﬁo) )‘}dbu ‘5\#&45,3‘- ‘5\.&0)\{; [PEE] Z\'JS.:

Y44+-Y+\O ‘5\Adl~v (u‘_ﬁ‘%‘)%‘}bf eJ}:)é)}.f.s &)lf‘}'aﬁab‘,s)lrﬁo A:."-U (egeu}si 4::-\3

Figure 2: Periodograms of significant cycles (95%o) for selected stations during the wet period (September to May) 1990 to 2015: a)
Region 1 very durable, b) Region 2 durable, c) Region 3 Medium durable, d) Region 4 Low durability, and e) Region 5 with a very
Low durability
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Figure 3: a) Distribution of stations with insignificant and significant (95%) cyclic patterns. b) Durable regions during the wet period
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Figure 4. Periodograms of insignificant cyclic patterns for selected stations during the wet period (September to May) 1999 to 2015:
a) Region 1 very durable, b) Region 2 durable, c) Region 3 Medium durable, d) Region 4 Low durability, and e) Region 5 with a

very Low durability
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Introduction

The fluctuations in seasonal rainfall and its impact on climate and water resources management are
critical issues in Iran, a country that largely depends on agriculture. To understand and predict rainfall
patterns, it is essential to explore the durable rainy season cycles, which play a significant role in the
wet period from September to May. Spectral analysis is widely used to detect cyclic patterns in
climate time series data, providing valuable insights into long-term variations and hidden periodicities.
In this study, we employ spectral analysis techniques to identify and analyze durable rainy season
cycles in Iran's seasonal rainfall, aiming to contribute to improved climate predictions and water
resource management strategies.

Methodology

The study utilizes daily precipitation data from 108 meteorological stations across Iran for the period
from 1990 to 2015. The wet period is determined by analyzing the starting and ending days of the
rainy seasons using a predefined threshold. A 26-year time series analysis is then conducted for each
station using spectral analysis to identify durable rainy season cycles. The significance level is set at
95%, and the type and length of significant cycles are identified. The stations are grouped into five
regions based on their durable rainy season behavior.

Results: The analysis reveals that out of the 108 stations, 76 experience statistically significant durable
rainy season cycles during the wet period, while 32 stations show no significant cyclic patterns. The
meaningful cycles are predominantly short-term (2 to 4 years) and are mainly of a single-cycle type.
The distribution of significant cycles varies across the five regions, with regions 2 and 5 having the
highest occurrence of meaningful cycles. Regions 4 and 5 demonstrate the least diversity in significant
cycles. The dominant durable rainy season cycles are concentrated along the Zagros mountain range,
with shorter cycles in the southern regions and longer cycles in the central desert areas.

Results

The observed variation in significant durable rainy season cycles across different regions of Iran
highlights the complexity of climate variability in the country. The concentration of dominant cycles
along the Zagros mountain range suggests a possible influence of local topography on rainfall patterns.
Additionally, the influence of large-scale oceanic-atmospheric oscillations on durable rainy season
behavior requires further investigation. Understanding the underlying factors contributing to the
diverse rainfall patterns can assist in more effective water resource management and climate
adaptation strategies.
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Discussion and Conclusion

Spectral analysis has provided valuable insights into the durable rainy season cycles of Iran's seasonal
rainfall during the wet period from 1990 to 2015. The identification of statistically significant cycles in
the majority of stations emphasizes the importance of understanding durable rainy season behavior for
climate predictions and water resource management. The spatial distribution of significant cycles
across different regions reflects the impact of topography and large-scale oceanic-atmospheric
oscillations on rainfall patterns. This research contributes to the knowledge of climate variability in
Iran and highlights the need for further studies to establish a clear link between large-scale oscillations
and durable rainy season behavior.

Keywords: Spectral Analysis, Durable rainy season Cycles, Seasonal Rainfall, Iran, Climate
Variability, Zagros Mountain Range, Large-Scale Oceanic-Atmospheric Oscillations.
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