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To study the mechanisms that cause thunderstorms in Kerman
province, we used daily data from 10 synoptic stations in the
area. The thunderstorm event codes were extracted from
stations as the current weather conditions (WW) every three
hours to reach the goals. In the following, a single day as a
representative was examined and analyzed to study the nature
of the atmospheric structure. In the selected period, hail is due
to the formation of a low-pressure chalk layer (500 hPa), low-
pressure, and instability at the surface. Investigating the
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also helps expand and route unstable systems.
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Extended Abstract

Introduction

Thunderstorms are one of the first
meteorological phenomena that attracted
human attention. Due to the combination of
thunderstorms  with  rainstorms  and
hailstorms and their effective role in sudden
floods in agriculture, financial, and life
damage, this phenomenon has always
fascinated researchers. Hail is called the
falling ice cubes due to intense air climb and
electrical phenomena. Hail consists of ice
pellets ranging from 5 to 50 mm in diameter
or larger. Hail growth results from frequent
and intense vertical movements of air in the
cumulonimbus clouds, which causes
hailstones to absorb water droplets and
freeze them. A small number of hailstorms
reach the ground, and many of them, even in
the most suitable part of the cloud, are
without hail. The formation and fall of hail
occur due to warm and humid air in the
lower atmosphere, the rise of accumulated
clouds to high altitudes with extreme cold,
and the continuation of the most unstable
weather conditions. Due to the significance
of hail occurrence, studies have been
conducted in various countries to understand
its formation and growth for prediction
purposes. The study aims to identify the
dominant patterns during thunderstorms in
Kerman province and determine the
effective  systems  for monitoring
thunderstorms using instability indices in
high bar stations in the area.

Methodology

Ten stations were wused to study
thunderstorms and hail in Kerman province,
obtained from the Iran National Weather
Organization. The statistical period for this
research was from the very beginning until
2014. We used transmitted station codes to
identify days with hail and thunderstorms.
The listed codes (87.88, 8.9, 90, 96.99)
indicate the state of the weather at the time
of the storm and hail occurrence during the
selected day/hour period. After the
investigation, one of the extreme storms was
chosen as the representative for a more
detailed analysis. The selected days are
April 13 and 14, 2014.

Results and discussion

Based on the frequent thunderstorms in the
study area, we analyzed only the most severe
and voluminous thunderstorms. Selected
thunderstorms happened on 13 and 14 April
2014, affecting more than half of the
province. According to the Kerman
Regional Meteorological Office, each hill
weighed 400 grams during the storm, and in
Sirjan, Baft, Rafsanjan, and Kerman,
damaged cars, broken trees, etc.

Due to the combination of thunderstorms,
rain showers, and hailstorms and their
significant role in causing sudden floods and
resulting in agricultural, financial, and
human losses, this phenomenon has always
been the focus of researchers. The
occurrence of hail and thunderstorms
annually in various regions of the country
disrupts environmental conditions, and
Kerman province is also affected. This study
analyzed the daily weather data from 10
synoptic stations in Kerman province to
examine the synoptic and dynamic
conditions associated with hail and
widespread thunderstorms. The
development and intensification of a low-
pressure system (cold trough) at the 500-
hectopascal level, coupled with the
generation of low pressure and instability at
the earth's surface, are the primary factors
behind hail occurrences during the specified
timeframe. This phenomenon is triggered by
the reinforcement and enlargement of low-
pressure systems situated east of the Red Sea
and Saudi Arabia. When these low-pressure
systems traverse the southern waters of the
nation, they gather moisture, resulting in
instability and precipitation along their
trajectory.

Conclusion

According to the investigations carried out
in this study, it can be concluded that the
reason for such a widespread storm in the
region was due to the formation and
intensification of low pressures. The cold
fronts formed by creating instability on their
east side caused precipitation, and because
the cold front cooled the middle layers of the
atmosphere, this rain was in the form of hail
and showers. The mentioned cold fronts
coincided with cyclones from the southwest
and west entering Iran, impacting most
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regional stations. Severe instability in the
middle layers of the atmosphere, strong
vertical movements in cumulonimbus
clouds, and cold air descending from the
middle layers were the causes of the
hailstorm. Systems affecting hail in Kerman
province originate from the southwest and
derive moisture from the Gulf of Aden, the
Persian Gulf, and the Sea of Oman. These
systems induce severe upward movements,
instability, and temperature variations in the
middle and upper atmosphere layers,
resulting in hail formation and significant
damage. The highly unstable systems from
the southwest and high-energy zones, such
as Saudi Arabia, contribute substantial
energy for wvertical particle movement.
Thunderstorms, as extreme atmospheric
events, are particularly noteworthy for their
extensive impacts on diverse regions,
especially in hot and humid areas.
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