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sih o ¢ gt 45 2 gy ¢ ()b 35S (gojly

dodbo

Pl ol gase et cab cbanld gl

5 s 35 CoS (yaj 08 )3 ply (S o) & 4 g Sk
csolol jolie 1 SO )Ll Lol o8l Glial 5 (S
sl 5l e y5a8 ) ol Slogi 513, o9 42 (23 5 ()L LS,
sladindily yu i Jaowe (g305d0b g Cople D (gya o
Copie g sl )3 (a9 (LS GBS KlE oo g 0391 corldl
7 el Sl sl y )3 39250 Sy Sl (S

(Jolie ol gluls o oy BB ooly 4 lad olluy
ST amd o Fy polaol g olod S5 & baylidy ol 5l gyl

09,5 Ayl (wlid)lS Joa el E5L8 o Jboliwl lish cus 4 - Yy ¥
Ol o8y ¢ Slusl pole g ool oasuiily bl yan

(Email -asakereh@znu.ac.ir o 0N 55 )


www.SID.ir

ARRA WUT o Gyl g 29 Sloj yw as o Sl

(V) ooyl sl oyl 2 dlw VIV g dlw 0/F 45 2 3954
2ol o] WY (5L Jloj (g )0 9390 gl (sloysd
395 (el Jlod (6 5)LS A LAYV b9 (b ) oy
gy b S2ge i izt (ASA) (Siuson
CLagSIASA g, 15 qulss sl )y 3 sy 5,90 | (CWT)
CWT 5 s bl 81 3 1) allo Y-AY-F a8 5 ) cilgisy b
LSt 5 K mde s |y Al SV 5 F-0 Y-F (clads o
b |yt Sl a0lng, ddgs olSacy] YFA wligy Lol (A)
3555 gLl Ndged owyp g adllas b oo L VASY — Yo Y
oL g o3l s o ol 1y dlw ¥=F 5 dlo Y=Y clads o
S U 09y 93 jl edliil b ]y ais (coge (sla )l (V)
I ey a9n | (FFT) gy dys9 s (PSD) oy o
bl porde 5 b (S jl oS iy (LY > Gl ol
s i 3 o e g (SHR) i (San Sl
W50 Bl Jlo 3 /Y =+ /YN doluy > Aid oy i dud 9 (35 0
b ol dle ¥ g 0 A/ /Y XF XY S5 s
Iy dlw Y-0/Y gla as > s ai S ekl 1o )0 A% maw
gy o> (VF) ohlSan 5 ol 1015 0 ENSO oy L Lo e
Y S satly g, 5 Jlo VY (sl | sl il wlssg)
5 "(EMD) (5 el a5 5SS w0 b JLo V0 sl
2 5l ol Cund ay SleMbl 53905 aslllae \iu)@ b >
Sloy sl wlide o Colie Gl a s ot i el g,
ooy Al bogls 8y90 ol Ll e300 &) 05955+ B YYD
ODLSan g (g5 B g0 S had e 5 Ldan sl
s 5 J o gy LSS5y Ol 5 Gk (YY)
2 S 39y elsl (2l 3038 oSy oy |y (el
oo b sia awgo sl )libls) LIS &, Uy, 5 o)l
WiiS il o b SigSe 45
ot 5 o5 Jli e LS B o il Ll 0,
lllns Logas el 0350 13395 3 (o) loliss ul8
9295 bwg Jlio (loie o dolun 0jg> )3 48)S )50 coldl

11 -Autocorrelation Spectral Analysis
12 -A Continuous Wavelet Transform
13 -Power Spectral Density

14 -Fast Fourier Transform

15 -Spectrally Homogeneous Regions
16 -Seine

17 -Wimereux

18 -Empirical Mode Decomposition
19 -Hilbert Spectral Analysis

20 -Mekong
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1 -Southern Oscillation Index

2 - Multivariate Frequency Domain Analysis
3 - EINino-Southern Oscillation

4 - Mann-Kendall Rank Test

5 - Low-Pass Filtering

6- Maximum Entropy Spectral Analysis

7 - Iberian Peninsula

8 - Marques

9 - Singular Spectrum Analysis

10 - Hourly Water Temperature
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1 - Periodogram
2 - Null Continuum
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Abstract

Rainfall and debit of rivers are two tempo-spatial non-linear and changeable factors. One way to study and
analysis these parameters is investigate appearance and latent oscillations. Spectral Analysis is a useful technique
to reveal these oscillations in time series. In this paper it has been attempted to detect cycles in rainfall and debit
time series at Mashinkhaneh station in Talesh (Garakanrood) catchment’s during‘Mehr 1354 to Shahrivar 1386
in the three time scales (annual, seasonal and monthly). Accordingly, the discharge and precipitation data at
Mashinkhaneh station in Talesh (Garakanrood) catchment from Mehr 1354 to Shahrivar 1386 have been used.
The results of applying the spectral analysis procedures to discharge-and rainfall time series in each three
category of time scales, suggested the absence of significant non-sinusoidal (trend) in the 95% confidence level.
However, significantly sinusoidal cycles various in the two time series were extracted. The 2-4 year cycle, and 4-
5.3 years have the most occurrences in the both time series. In the annual scale, 6.4 years cycle, 2-5.3 years, 7.7
years seasonal and 2-4, 4- 5.3, 6.4, 8, 10.7 and 16 year in the monthly scale cycles has been extracted. Studies
carried out by many researchers indicate that the mentioned cycles are in relation with oscillation periods of
ENSO, NAO and QBO in other parts of the world.
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1,2,3- Associate Professor, Assistant Professor and MSc Graduated, Department of Geography, Faculty of Literature
and Humanities, University of Zanjan, Respectively
(*-Corresponding Author Email:asakereh@znu.ac.ir)


www.SID.ir

