Downloaded from geographical-space.iau-ahar.ac.ir at 13:58 IRDT on Thursday June 11th 2026

4

AY (50 jladi p gun gCreuss Jlw A aaly oMl .al",i sl&ly
1O\ OF iladin NP Y il 2Ll ia Lads ale gdolilind

DOI:10.52547/GeoSpa.23.2.135

) o
sl o 0
T 15 Loyl
Y"ms . Lb).ﬁ.‘&
2995 i3l Jad (b 0 Sloj g v SBAS 3> Ab Sl
WYY 22l 5 V¥4 0/Y0 1l s b
o LS

. e

ol Olgr e bl 53 5L Sl is el slaaas s gl 5 O Sk sdes alle 51 S
Sl oism Slos e 31 OF Slag 5y cotlis syls 58w aale lsa 5 OF i 13 ol 4 bl
5 bl L et Sl ik o ST 5 e sled 4 DL e a4 plies bl 55 e
30 O o5 0 ol el B Gl i e 5 2l sl 5 Bl ole Olg ST S, S5
3 fsrs gl a ol O piS a5 (aelll 5 St s oSl VA 0L &l laesls 5l eslizal b
Ao 3 M sy Y10 B ladlu 53 (o = melin) 558 o ub e Jaad 5o (0L slassss OLL
UGl 5l oslizal bty al o 53 el s 4 Lol oled 55 5588 55 550 Jead oL o el
53 Aoy A0 (b3 pme e 3 (e lag sed sk elad 5o b bl s e Slle S s e Sl
AIC lle 3 55 Il 5 e slaas o alad w5 iiS ) liee Colghs ool st e YU Sloy (6
5 Al 16T Biae 5528 s Gble 53 Sllag cal S sls 0L sdalcawsay il alys 428 4 Gis 10
SSosba el A G E D 5 55 g Jlod s 55 5 A3l e lss g S 643 5l s o0 S el S
iS5k ess b s el S Bee Il sb e w53 53 53S0k b sl S b g DL
533 3l e LS 5o p sl cor sl ls WlisdIS Slle s b cslize o5 AL o Lo £ LY
o 5 dled o~ @Sl slaast o p 55 0o Lo 51 (Sop 5 o0 5 Sleli)l 8 prames AL s LS e
el a2 5 B 5 5508 2 2

s g o8l (il (Ll a0 8 (5,5 (g gmedils —)
G_ Barati@sbu.ac.ir A Fs 0 $) gy g oKl SLNs (b (gLl i 05 S Y

TR WS (] PR W] PPN S W JE PRI S


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

Downloaded from geographical-space.iau-ahar.ac.ir at 13:58 IRDT on Thursday June 11th 2026

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

PRV

Hossein ) ol o8l a5 ol la s 53 35 5 ol b s 2y sy Shey Sl o 38,5 51 S5
Sy ol aw LOLL 228 5 Of 35S (il gl zl,l o3 i 4_’<UJL 4 .(zadeh et al., 2015
53 Loy glas s V0 aulssl bl ) el (Asadi zarch,2017)c ol (s55 0l s 95 i el
23 e Dlis e So 8 ol (IPCC2018) L oo (6 2t mal (530 Yo 00 =Y4Y0) o] (sladla
2l 5 O Dbl 5 g glaodily i 35 e Sl (S 50l (SWL SIS = Jles gls S
5 S o g | Oler e b3 i ol sl Sl el Sos 5 0B b Jleclas (M 55
Js a0 gbla ol ann Sl glay iS5 Sistas 5 St sble jo 11 5 O 5508 sz 2alS
Ol 3 (Gregory et al., 2005) ol s« alsn 5 O Sl ol o3 eddsl Gble xiy 6 pdbicanl
o(khaki et al,, 2018) Yo \Y L YooY ladle o 53 Jlo 53 e o M Olsme 0 e s ol 2als
Sl b Olol dole (65525 53 Ol oy e 5 Ol s 5 0 ibpe lods ol 2 sl Ol sy
Glaaasiio 5l Ol 35S 5 SKix 5 550 13 st 5 ald 3 0t A0 350> &5 Sistaas 5 Sis
ook bl 5 SKaeul syopbilas, oo led 4 Jol slendsl 51 karimi et al., 2018)s 5 o < guume 0T Lol
et el b e 3 S Olsea 0T s (65,58 «SCsb 4 cmlylsy s O 3 Slois Coeal S
S ol s el 2l el mle 1 Fese S S S bl il el O s 0 s ile s |
ey 5 ey b Job s S 36 Jalse 51 a0l had ol s UL 5 g Oles ¢ L Ol osdle
N ST G e | PP US| TG SOV N R W BPS BT | R G0 ISP PRI L P Pv e
Sl Ol s ey Coeal (loaners and Mover, 2017; go et al., 2018) sl ods Olgr aliseo bl s

sl (S350 5 e Sl Ol 2l gy 2 o
5 bl S s Gl uite S 5 ol ) p w aS Gloy ko 5 o wie 53 ke sla g
> has opl (RODINSON ,1997) el Flib ow oSO ils e eel Gl sl e bl U
,8 «Madden & Jones(2001 ),Mann et al (1995), Mitchell et al(1966) fwsi ;L -5l <l u.wt,;r,k}\
s~ (Olsen et al., 2008) s(Gail etal., (2001) «(Earle et al., 1999) & gman (o305 Ollwalils pioman .5,
o S 3ls el ol Sl gl ik s lails oSSl il gla B, B ae L3
S5 ) (shahbazi et al., 2018)aas 0Lis a1y ol laoyss Ly “laast o s, (3l ST

4- Spectral Analysis
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Figure 1: Distribution of selected stations of meteorological organization and Ministry of energy
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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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