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1. Introduction

Isfahan province faces with severe water resource constraints with a long-term average annual rainfall of about
155 mm. Climate hazards are one of the major obstacles to the development of this province. Water resources
management is one of the solutions to overcome these tensions. Precipitation is one of the important
components of water management that should be carefully analyzed. Spatial and temporal analysis of extreme
precipitation should be considered to prevent the risks arising from this phenomenon or reduce their effects as
one of the components of the management tool. Zoning maps of extreme rainfall with different ranges are the
result of spatial analysis interpolation. These maps can help managers and users to convert threats from this
phenomenon into valuable opportunities. Determining the type of distribution and fitting appropriate curves is
an important tool for analyzing the temporal changes of extreme precipitation. The generalized extreme value
probability distribution is used to estimate extreme values based on maximum data (Pratio et al., 2019:3).
Understanding the distribution of precipitation probability increases the management capacity of this natural
resource and facilitates forecasting and planning based on it (Asakereh, 2010:52).

The aim of this research is to analyze the spatial and temporal changes in precipitation in Isfahan province.
Study Area of the Research-Isfahan province- is located in the central part of Iran, with an area of about
937,105 square kilometers between 43°30' and 27°34' north latitude and 36°49' and 31°55' east longitude.

significant decrease in the east of the province. In the north of the province, the ratio of extreme
precipitation to annual precipitation has increased in the third period.
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2. Materials and Methods

Isfahan province is located in the central part of Iran, with an area of about 937,105 square kilometers between
27°34" and 43°30' north latitude and 31°55' and 36°49' east longitude. Isfahan Province is bordered by Semnan,
Qom, and Markazi provinces to the north, Yazd province to the east, Fars, Kohgiluyeh & Boyer Ahmad
provinces to the south, and Chaharmahal & Bakhtiari and Lorestan provinces to the west.

In this study have been used, daily precipitation statistics from 22 synoptic stations from the beginning of their
establishment to 1403 AH to spatially analyze extreme precipitation in Isfahan Province. The daily rainfall data
of the selected stations of the province have been used to investigate the temporal changes of rainfall at
appropriate times according to the length of the statistical period. Kashan in the north of the province and
Isfahan in the center of the province from 1972-1973 to 2023-2024 solar year have been used to compare three
time periods, and Khor and Biabanak in the east of the province, Golpayegan in the west of the province and
Shahreza in the south of the province from 1992-1993 to 2023-2024 statistics have been used to compare two
time periods by applying the generalized extreme value distribution model.

3. Results and Discussion

The study of the annual and extreme precipitation maps of the province shows that in general, precipitation has
a decreasing trend from west to east and south to north in terms of space. The long-term average annual
precipitation and annual extreme precipitation in Isfahan province are about 155 and 54 mm, respectively.
Extreme precipitation occurs most frequently in winter (45%), spring (32%), and autumn (23%), especially in
March and April.

Annual rainfall is decreasing in the province, with the largest decrease in the east and the smallest in the north
of the province. Extreme rainfall has increased in the north and center of the province. While it has decreased
in the west, east, and south, with the decrease being most evident in the east. The ratio of extreme rainfall to
annual rainfall has decreased somewhat in the west and south of the province, while it has decreased
significantly in the east of the province. In the west of the province, extreme rainfall days have recently
accounted for a higher percentage of rainy days. In the south of the province, the ratio of extreme days to rainy
days has increased significantly, but in the east of the province, this ratio has decreased significantly.

4. Conclusion

Although the annual rainfall of the province is decreasing, the occurrence of 43 to 53 percent of the annual
rainfall in 10 to 11 percent of the rainy days of the year in the form of extreme rainfall causes a significant
portion of the rainfall to quickly turn into runoff, which may both increase the occurrence of weather hazards
and cause an imbalance in water reserves in the province.

Without a doubt, these events are a serious threat to the development of Isfahan province. Isfahan province
needs sustainable water and soil resources to maintain its dynamism and increasing progress, so these resources
must be carefully examined and managed. Spatial and temporal monitoring of extreme precipitation is in line
with achieving comprehensive development of the province.

Keywords: Extreme precipitation, Isfahan province, Spatial analysis, Temporal analysis, Generalized
distribution of extreme values.
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