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Study of the trend of extreme precipitation events and the impact of
climate change on them in Khorasan Razavi province (Case study: 1987-2017)
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Abstract

In recent decades, understanding the changing behavior of extreme events has become one of the
major concerns of climate researchers. This is due to the impact that affects the various aspects
of ecosystems and human life. An increasing trend in global warming and the direct effect on
extreme precipitation and temperature events have caused changes in the frequency and severity
of their occurrence. For this study, we used the long-term daily precipitation data in 7 synoptic
stations (Mashhad, Torbat Heydariye, Sabzevar, Sarakhs, Quchan, Golmakan and Kashmar)
between the years 1987-2017. Determination of the homogeneity/non homogeneity, finding the
change points and adjusting the rainfall data time series were performed by using "RHtests-
dlyPrcp" package, determination of trends observed in the extreme precipitation indices was done
by using "RClimDex1.1" package and significancy test of the indices also was performed by
Mann-Kendall nonparametric test and using the "trend" package in R software. In this study, 12
extreme precipitation indicators were calculated and studied for selected stations in Khorasan
Razavi. These indicators were approved by the World Meteorological Organization. Due to the
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effect of climate changes, global warming and uneven spatial and temporal distribution of rainfall,
extreme precipitation indices showed different changes and inconsistency in Khorasan Razavi
stations. Some stations showed decreasing trends in each index and others showed decreasing or
increasing trend. Some indicators had significant trends in a station and the others didn’t have.
The central stations of Khorasan Razavi province have mainly experienced a significant reduction
in the trend indicators, while the northern stations of the province have been increasing in some
of the indicators and in others, the decline has been observed due to climate change.

Keywords: change points, extreme precipitation events, global warming, Mann-Kendall
nonparametric test, significant trend.
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