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The main purpose of this research is to identify the days with heavy rains and to
investigate the frequency of their occurrence. For this purpose, firstly, ERA5 hourly
rainfall data with a spatial resolution of 0.25 x 0.25 was obtained for the years 1940 to
2023, and then the total daily rainfall and their seasonal breakdown were calculated, and
then to separate the days A threshold of half a millimeter has been considered as rain or
non-rain. And by using the 95th percentile index, the flood thresholds have been extracted.
After extracting the seasonal thresholds for more detailed analysis, the thresholds were
classified into seven classes, the first class has the lowest threshold and the seventh class
has the highest threshold. The results show that the highest amount of threshold, i.e.
rainfall above 30 mm, existed in all seasons of the year, but in terms of spatial coverage, it
was more pronounced in the two seasons of autumn and winter, and in the summer season,
it reached its minimum, which is less than one percent of the country's area. The lowest
recorded threshold means rainfall less than 2 mm to 5 mm (first and second floor) existed
only in the summer season and its spatial coverage has reached about 55% of the country's
area. In terms of frequency, the main core of torrential rains is on the southern shores of
the Caspian in the summer season, and in other seasons, in addition to the southern shores
of the Caspian, it is located on the west, northwest, southwest and limited areas of the
northeast.
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Introduction

Today, one of the primary challenges facing humanity is climate change and understanding the strategies to
address it. These changes are directly or indirectly linked to human activities and consequently have numerous
impacts on human life. One of the most significant effects of climate change is the rise in temperature,
commonly referred to as global warming in international discussions. Global warming itself has many
consequences, one of the most critical being alterations in precipitation patterns. This increase in temperature
raises the saturation point of water vapor and the capacity for water retention in the atmosphere, creating
conditions conducive to heavy rainfall events. Recent studies indicate that temperatures have risen significantly
worldwide, particularly in Iran. Therefore, it can be inferred that heavy rainfall events have increased in tandem
with rising temperatures, leading to substantial negative impacts on socio-economic factors, resulting in loss of
income and adversely affecting the national economy.

Materials and Methods

In this study, in order to identify heavy rains, the rainfall data of the European medium-term prediction center for
the years 1940 to 2023 with a spatial resolution of 0.25 by 0.25 degrees of arc for the country of Iran and
percentile techniques have been used. This data has an hourly scale, that is, 24 impressions are recorded for each
day. After receiving the data, the sum of them was calculated for each day, and then the rainfall was separated
for each season, and then seasonal thresholds were extracted using the 95th percentile index, then the frequency
of heavy rainfall was extracted for each season, and finally they have been analyzed.

Results

Considering the threshold of half a millimeter, the precipitations were divided into two groups of rainy days and
non-rainy days. A code of zero (no rain) indicates days with less than half a millimeter of precipitation, while a
code of one (rainy days) indicates days with precipitation equal to or greater than half a millimeter. After
identifying rainy days from non-rainy days using the 95th percentile, flood thresholds were identified seasonally
and for better analysis the thresholds were classified into seven categories. The first category covers thresholds
less than 2 mm, the second category for thresholds between 2 and 5 mm, the third category covers thresholds
between 5 and 10 mm, the fourth category from 10 to 15 mm, the fifth category covers thresholds of 15. up to 20
mm, the sixth category for thresholds between 20 and 30 mm, and the last category for thresholds greater than 30
mm. Examining the thresholds shows that the lowest threshold, i.e. first to second floors, occurred only in the
summer season and did not exist in other seasons. The main focus of the 7th layer, that is, rains above 30 mm in
the summer season, is on the southeast regions, and in other seasons, it is on the west, southwest, and south, and
in the fall season, in addition to the mentioned regions, it is also on the southern shores of the Caspian Sea.

Conclusion

The main purpose of this study is to identify the thresholds of heavy rains and the days associated with it. For
this purpose, the 95th percentile index and the total daily rainfall data of the ERA5 database during the years
1940 to 2023 were used, and in the next step, for a more detailed analysis, the thresholds were classified into
seven classes, the first class being the lowest threshold with less rainfall and equal to 2 mm. And the seventh
floor is the highest threshold with more than 30 mm of rain, and then the days with torrential rains are identified
for each season. Their occurrence frequency has been calculated. Examining the seasonal thresholds shows that
lower thresholds equal to 2 mm to 5 mm (first and second floor) occurred in the summer season and spatially
corresponds to the south, west, east and to some extent the central regions of the country, and has a spatial
coverage of about 55% It is from the area of the country. The comparison of the thresholds during different
seasons shows that with the beginning of the autumn season, the thresholds have increased both in terms of
amount and in terms of spatial coverage, so that during the three seasons of spring, autumn and winter, the
thresholds of the first and second floors that existed in the summer season have disappeared. And the maximum
thresholds are shifted in terms of location in these three seasons compared to the summer season and are located
on the west, southwest, and south shores of the Caspian (only in the fall season). The cause of these changes can
be seen as the retreat of the high-pressure subtropical system that dominates Iran's summer atmosphere towards
low latitudes, which has provided the ground for the penetration of the precipitation system. Examining the
frequent changes of torrential rains shows that the main core of torrential rains is located on the southern shores
of the Caspian Sea in summer and on the southern, western, southwestern, northwestern and northeastern shores
of the Caspian Sea in other seasons. The maximum frequency of torrential rains with 340 cases was in the
summer season. Therefore, the results of this research with the studies conducted by researchers such as Alijani
et al. (2014), Mirmousavi et al. (2015), Zarin and Dadashi (1400) matches.
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