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Application of CSP method to study the variability of climatic data
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Abstract

In this study, the application of an efficient method, the CSP method, to the temperature and 
precipitation data is investigated on different regions over Iran in two statistical periods, in order 
to evaluate the climate variability. For the surface temperature and precipitation, the main quasi-
periodic spectral components in different regions of the country were shown without being 
affected by noise. The annual component of the precipitation includes 50 to 60% of the variance 
in most parts of the country. However, the impact of this component is less than 20% in the 
southeast and northwest of the country. A strong semi-annual component was found only in the 
northwestern region. For surface temperature, the annual component includes more than 90% of 
the variance in all regions of the country. Significant changes in the spectral content of the 
precipitation data were observed in two separate statistical periods, but these changes were 
negligible for temperature.
Keywords: Cumulative spectral power, Temperature, Precipitation, Variability, Iran



       

٧١

(CSP)

(CSP)

CPCNCEP

(PSD)

PSD

CSP

CSPPSD(CPF)(PDF)

CS NW

S W

NE SW

E N1

SE N2

C

(CSP)



٧٢

CSP

SESW

CSP

SESNE

N1N2

EW

CSP

CSPWSEN1

SEN1

CSP

(CSP)



       

٧٣

(CSP)

Theoretical and Applied 
Climatology, 94, (1-2), 107-124. 

Abbasnia, M., and Toros, H., 2018, Analysis of long-term changes in extreme climatic indices: a case study of the Mediterranean climate, 
Marmara Region, Turkey. Pure and Applied Geophysics, 175, (11), 3861-3873.

ynoptic modeling of major 
teleconnection forces (MTF). Dynamics of Atmospheres and Oceans, 85, 41 56.

Ghasemi, A. R., and Khalili, D., 2008, The association between regional and global atmospheric patterns and winter precipitation in Iran. 
Atmospheric Research, 88, (2), 116-133.

Khalili, K., Tahoudi, M. N., Mirabbasi, R., and Ahmadi, F., 2016, Investigation of spatial and temporal variability of precipitation in Iran over 
the last half century. Stochastic Environmental Research and Risk Assessment, 30, 1-17.

Lee, S. -C., and Peters, R. D., 2009, A New Look at an Old Tool-the Cumulative Spectral Power of Fast-Fourier Transform Analysis. Physics 
Department, Mercer University, Macon, GA 31207.

Mudelsee, M., 2014, Climate Time Series Analysis: Classical Statistical and Bootstrap Methods. Springer.
Nasser, A., Mansour, A., Yao, K. C., Abdallah, H., and Charara, H., 2017, Spectrum sensing based on cumulative power spectral

density. EURASIP Journal on Advances in Signal Processing, 38, 1-19. 
Neyestani, A., Karami, K., and Gholami, S., 2022, Exploring the possible linkage between the precipitation and temperature over Iran and their 

association with the large-scale circulations: Cumulative spectral power and wavelet coherence approaches, Atmospheric Research, 274, 
106187.

Peixoto, J. P., & Oort, A. H., (1992). Physics of Climate. 1rd ed. American Institute of Physics, pp: 520.
Pendergrass, A. G., Knutti, R., Lehner, F., Deser, C., and Sanderson, B. M., 2017, Precipitation variability increases in a warmer 

climate. Scientific Reports, 7, 17966. 
Peters, R. D., 2007, A new tool for seismology-the cumulative spectral power. Mercer University, Macon, Georgia, online at 

http://physics.mercer.edu/hpage/CSP/cumulative.html.
Wang, H., Kumar, A., Wang, W., and Jha, B., 2012, U.S. summer precipitation and temperature patterns following the peak phase of El 

Niño. Journal of Climate, 25, 7204 7215. 


