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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 (g m SGcib b il JS &b 33l Sty i s ST
S soas ool (Taghavi etal, 2011) das olis ysa |y laasls oyss b s o sy (g5l KT e
SeS$S s (Asakereh and hosseinjani,2017) &S o o) 5 1y adelog caels ¢L~" Sy b 035 wjﬂ L
Ol oo g o b (Gl 5 anls b sleysn b Sppon) ik mls 4 Sl lags e lanl b o
Sl oebie 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 on 2026-10-31]

4 284S Gk el (ol g (Sl Sy SLadA 2 b Julad

Alljanl et)b‘}.}ldﬁ N Ls‘)lﬂ" LSJBL;"“ LBJ)‘ L‘bc‘}ﬁ S ‘g}"‘b—)b C‘fa’;ﬂ‘ )( o Q,J_Lg_’)b 9 a.,\;"bjf
(al., 2016
B 5 e 5 L ilosn (glatelin 3 oyl 31 o3lid b 3L oS S5 s sl sl

Bl S e sled & LIS 5 Lde slajlpl 5l asss sladie buly cal 53 L o a5 255 s
L5 2l G 5l (S PSS 55 oSt (Ssesle) plaslaes (oo 5enS 5 o g Sls 4l 5
e 5331 e Sl s, 481 onlresls Job Cia STae (Lo s sbaadl30) Wleas o) slies

22wk 4 s B 5 Vb a4 5) LG LS Sleen o (@Bloss ol 0l SIS (oo S 5 oo gres)

S 55 o0ls 0L Sleas UL sl Sy 6 03 s masd b a cnl byl Gl e S

T s a3 Jailss 5l g

(Velasl,

=X+ Z[a c032—|t+b sm2—|t}
= T T

(Alze s (0) a5 Shaled 8 65 553 (65l Sl (5,0 A S a8 5SS 1) G5 dlad

w35 I3 gme ool Llod 4 a5 claloan 51 e35dme 3lins b 0T s s Sl 5L, 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.?
oo« (Bovington1969) sl o s wllas Sla o o S 5ay 51 eslited b o puite i O e S5 G ilan

g Ol ) e WS e 2l 0

(V)abad

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

¥)aka
Zx sm( |t)|_12 N2 (=il

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

L e o (13 o) dolas (881 gmen 5 (esilisls) ik 35500 (53508 5 smen O 3 oS ol (6513 503
ol mamen bl oo &Il calise gla(Ole3) by 6151 4 (bl Olme) e 4K Lot das o OLLS
bl K5 Lt ) Sy sba Aas e OLE ) (e z) Wsle oa (JS Llits oS3 bjlat
L Sl Olgea pss annsls Lo (bl oy53 dsb 55 a5 ) ol Sle oa Olsear o o 31 K2
s e YU ey (gym Shass opl 53 &S bl il e (ol op5s Jsb 5o a2 59) £33 Sisasle
AT sl Y s 2 Y p53 Sle an Jo Y 3w SO gl Slees ool et S

9 -Periodogram


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

[ Downloaded from geographical-space.iau-ahar.ac.ir on 2026-10-31]

VYo 3aals AY o jlach ( geu glseats Jlow ((alidl yaa sLdd cale (sdslilad \¥e

S5l esss sl le op gl a8 il el CiS 5l ey sn b gy Jlenl SG(at )5l oa p s
S ol bl ey Jsb chai bl 5o baslaes S sl 5 b e L YU bl dsb Ll
o35doms 3| 2ol Ol cib 4 plaas o Al sy g0 Oluebl mhav 55 aas 2 (gl ome
Bloss Jlsgme a5 o Lgd e AL 3l me slaes i bz Olyea (4 2) Lo O Lil gl s
S s b LS e s sl e J1SS adle Jgb s a8 WSl e Olees SOL Lab oL s sl Oles
cal anils | (VL) W Slsl s

b s Sl S DS enss lased Ol Gk b alns leat  Jdo pskee Sli gl 5o
Glaast iz b S &S sbilen A 5 oys A0 (b e v 53 oSl VA ST 6l 5L
ry Al s dB By (Crdast o3 sdome) Sl sxe o3 gdome Sl ol 3 S Wph e OIBI plaas xa ls e
wils bl ol sdias S a3 3 Loy 40 bl j oS Gl gme b L aS (L uilyls) ik o s
ladle Jsb 5o a5 ol Oluan oL s sl Ol Sl jme a5t o 0l o AL b pme glaas > (il
5 ber Jos e olas ol S35 oYl slize (VL) G515 Gl Llg e 5 L e LSS
loas o GG (ES1, bl sshen e al e 3 s 3 planil e Sl 5 e 53 SIS 653 )
o=bs o Arc Gis 1018lp 5 51 eslinal b adds B L3 e 5 gl sl ls pme slaes 2 (i
el s

Cou
s Sl oKl VA s 6 5l 0L R Slle 5 s asdllaes; go oSl VeA (lao IS5 0553 s il
5OV Jsd) 53 Jeabie ol VUl I ine slaast o b ol ls e 13340 mlans 3 L b
b Ll S Sl 5 S isbe s s S) S 0L b ol HlS G w
Y/t s Sosoloa 5 i Jead b ab 0 3 oiesl VAl 555 e sdalie (V) Jsdr 55 oS 5 5bokes

L Kl iST y anllass; go (slaolSKasl
0558 o dd e s o slos o sl S el &S oL b s Dl Vasl o
053 b Jsl Slean 53 Sl pme s 8 SCogbl & ) sl (OF JSK2)s 55
Jlo £ B Y S8l oy L olble g sdes (il Aoy £ Jla=l 5 oY E 0Lyl Lol Y1 iS5l
A3l o 4 5N Slees 3 5w Al YA 5 8F I pre 4 s ghls S gd iy sra wimen AL s
5 Aoy Yo dla=l U J5l san s dle YA Glley oS Wb e glast = S bellasl s bl g

had ol Sl sl s Jlos" lie 4 iy Dl 5 Sl AS Bl e e W1 s EL Jhad oo s 4B )


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

[ Downloaded from geographical-space.iau-ahar.ac.ir on 2026-10-31]

V¥ 23S G b il s Lo 5y SLAAA 3 sl alas

iy U os dld o3 los Bob gl s G8 dled s | ke Gbla s S0L Joab YaU
ool s ) S S0l el op S 5 508 e oo ST laeSand, sl o ) i8S o8
g5l £ B YO g5l sl o5 Bies ab ol 3 25k Juad Jsb bl s (O K800 0
52 6hls S Vb2 558 b @Bl can sl ¢ Jurn sl el S DS slealSi] s o5 5k 4 ol LA
Sl sl b oS w8l ey roman Ll e Slees SOl Loyl Sos il o Sl s Slees
oot ol I3YVW/A bl 5 Aoy £ st b (Wl YO ObT o33 Job a0 (ol gme a5t 2 ls s
S Eelal 53 3 Al A BN Skeole slaat il e TE Y 2S5l o5 L oS slaes
e o> el 5 e Jarssl e sl (Sla Sl 31 (S35 38 b ol il LTl ¢ e 035 Oltes
LS ate 535S ok des 5 Gdes oS
DS o wsm 5 S O dld s eS8 ld e AL Jad Lglke ol s LY b s
i b Ol dls o et T llug DL 5 s il 3 ey (OF JKE)5 55 e edalin
L b Sl Gells ot Al V¥ e Vb at o oS 5ls VT 5 67 CFY glaast o s ime Slaas
W o aS Wsd o ST Wl Y 0/ V0 glaast o U5 jlasew 5o Slle g ol sy jolatl 5 o
Sl G hils Lol s 55 bl ls 6tk Conal zin Wilols b dle YV Sdesli Sl
(OLES 53 Y Slean 1 osdhe) SV b s Sllug 5ol L0 BY Btas a0l (slaast o 5 deil o Jls s
2 gh g ods Al VY iS5k o) b Ol 5o LS
Crh o G e a8 SHE 05 Y Al bty LISy oo S WUS ahns bt el
Bl S 5 o oAU Olieg laelSisl el nl 53 (SF Sl 05 1 53 L) S0 5 22 s 5 s
@ S |y b 5l g i bl e V) dedildy Sl a3 Oy 5 &S en g 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 5SSl a5
ps5 4z 5 2ol Al YN iS5l o)5s 5 eap Sl ime Jsl Slaar 53 a2 S S 5 o 55 el s e
Al g ol 53 a3 g4 b Sl i bl pelasl Ll YL Y ctShl ey bl 5w
2> il eoss dsb Sllug 5 adly Sl e 0 B Y Cdeel S glaas o 4l pl g IS, 5ba
A1 G Sl i S8 5 ol b el S (Slaes
5 Ml 55 e Jolie 5 Ot crer B8 0 s Jeld S ebS Sl 2l b 0aU s
8w Lo e s Dbl g e pl s (Y PSE)Cl 8 iy S50 S U s S ) sen
(S OB b Glelal 03 B0k had ol Sl b w0 als e Gl S
b pl 3 Vb @ A laas o izman i3l o 3 Sl 53 (Rl VLY o)lsl 5 e oS 5l
Wl MV iS5k 0,3 b 4z psme Slened 53 gdip 5 OLL L3 aSysb 4 il (el Vg i sl 5
Loas o ool Slaes 3 (5S35 Wl W iS5l o b ast 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 on 2026-10-31]

VYo 3aals AY o jlach ( geu glseats Jlow ((alidl yaa sLdd cale (sdslilad

\¥Y

soolaw bl dle 0 B Y Wkl S slaast > 50 a0l 53 Olomess bl 55 o ods JLLYN iS50 o450

(V) K808 PRI ol sme glaast D )55 Slsges Ll ade ri ool pelal b

(Ao 4340 Ch"‘ 23 ) Gk e abgs s gme Sl low @\:.'.— VJgd>
Tablel-The statistically significant durable of rainy season(at the 95% confidence level) in the harmonic analysis results
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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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