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Abstract

Investigating the behavior of rainfall is one of the basic issues in design, operation, and studies related to
water engineering. Therefore, the application of new methods such as chaos theory in hydrology and water
resources has recently been considered due to its innovation and capabilities. Since the rainfall process has a
dynamic and non-linear nature, it is very important to identify the rainfall process from a chaotic point of view.
For this purpose, conventional methods such as Lyapunov exponential, correlation dimension, phase space
reconstruction, delay time determination, embedding dimension estimation, Fourier power spectrum, Hurst
coefficient, autoregressive moving average have been used. Although these methods are developed and show good
results in identifying chaotic systems, but more parameters are needed to identify chaos. In addition, the concepts
of these parameters are difficult, and therefore they often have interval values, there is an error in decision-
making. For these reasons, the conjugate mapping method is suggested to identify the rainfall process. To use
this method, first, the average, standard deviation, and coefficient of variation are obtained from the statistical
data of the 56-year rainfall period (1344-1400) of the Kilishadrokh synoptic station in the study area. Then a
mapping whose process is chaotic and whose correlation dimension is higher than 4.236 is candidate. After that,
the quadratic mapping is selected due to the nonlinearity of the studied system, and the coefficients of this mapping
are obtained by determining the standard deviation, the coefficient of variation, and also the definition of the
conjugate mapping. then by using the theory of conjugate mappings, the chaotic behavior of the process is
investigated. The simple calculations and simple concepts of this method, are those the advantages of this method.
Details of this method are discussed as follow.
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