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Abstract

Frequency analysis of daily rainfall or return period of rainfall and flooding events is very important considering the
behavioral complexity in water resources management; because ignoring it can lead to urban destructive floods. In the
present research, three distribution functions of Pearson, Beta, and Gamma were compared to investigate and select the
most appropriate distribution function for the precipitation data acquired from meteorology stations and CHIRPS
satellite in seven stations in the watershed of Bustan Dam. Statistical analyses showed that satellite data were
ineffective to estimate daily precipitation due to high errors in RMSE, MAD, and NASH. Meteorological data were
used to spot the best distribution. Google Earth Engine and Python programming language were used. Then, the
selected distribution function was used to determine the maximum daily rainfall, frequency probability, and return
period of 2, 10, 50, 100, and 200 years. The results of the goodness of fit test, Error Sum of Squares, Bayesian
Information Criterion, Akaike Information Criteria well as Kullback-Leibler Divergence showed that in five stations of
Kalaleh, Qarnag, Golestan National Park, Golestan Dam, and Glidagh, the Pearson function is the most suitable
distribution function. Also, in the other two stations (Gonbad and Tamar), the Beta function was recognized as a
suitable function. However, Gamma distribution in the study area is not efficient. So, it can be concluded that heavy and
irregular rainfall can be effective in choosing the best distribution function at each station. Therefore, it is recommended
to consider the maximum possible rainfall and as a result of the possible occurrence of floods with principled and
accurate management to prevent human and financial losses in susceptible areas, especially in the study area.

Keywords: Maximum daily rainfall, Frequency analysis, Statistical distribution, Meteorological and satellite data,
Bostan watershed
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