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Abstract

Background and Objective:Climate is a pervasive and important component of the ecosystem, and
its changes, although insignificant, can affect other components to varying degrees. Among the
most important climatic disasters that bring devastating environmental consequences every year are
heat waves. The aim of the present study is to investigate the synoptic heat wave above 50 degrees
Celsius on July 13, 2024, in Khuzestan Province.

Methodology:This research was conducted with an environmental perspective on atmospheric
circulation, in which, first, the recorded temperatures of Khuzestan province stations and their
changes were received from the Meteorological Department of Khuzestan province, and then by
receiving data from the upper levels of the atmosphere and analyzing them, the causes of extreme
heat were identified. In this research, to analyze the synoptic patterns leading to the heat wave in
Khuzestan province, the atmospheric data at the level of 500 hectopascals were extracted from the
NOAA website, which included maps of geopotential height, sea level pressure, omega, relative
humidity and precipitable water, temperature, wind speed and thickness for the days of July 13-15,
2024.

Results and Findings: The results showed that the penetration of thermal low pressure systems in
Pakistan and Saudi Arabia, the establishment of the subtropical Azores high pressure in the
southwest and the Siberian high pressure in northern Iran at a level of 500 hectopascals, were the
most important influential patterns in creating the heat wave of July 13, 2024 in Khuzestan
Province, which began 48 hours ago. The association of this low pressure system located in the
region with its topographic pattern (Southern Zagros heights) and its counterclockwise currents
from the south and southwest of the province caused the warm advection of the radiant temperature
of the hot deserts of Lut, Saudi Arabia, and the Sea of Oman. On the other hand, by passing over the
warm waters of the Persian Gulf and the Sea of Oman, it affected this region simultaneously with
the onset of the hot season, which resulted in a sharp increase in temperature and provided the
necessary synoptic conditions to create heat above 50 degrees Celsius in Khuzestan Province.
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EXTENDED ABSTRACT

Introduction:

Heat waves are among the most important weather disasters that, among other climatic events,
have the highest mortality rate and various negative effects on the lives and comfort of
humans and natural environments. In recent years, due to changes in the temperature of the
planet due to greenhouse warming, the temperature has been on the rise and the intensity of
heat waves has also increased in different regions of the world, especially in Iran. This trend
has become more intense in the hot periods of the year and is of great importance. The
occurrence of heat waves in a region, especially in the form of weather extremes, is one of the
main and obvious causes of climate change. Due to its geographical location and
environmental diversity in elevation structures and unevenness, weather diversity, etc., Houthi
province has become prone to extreme events and weather extremes such as drought, heat
waves, dust storms, etc., which have caused human and financial losses and, as a result,
numerous economic and social problems in the region. The purpose of this study is to
investigate the synoptic heat wave above 50 degrees Celsius on July 13, 2024 in Khuzestan
Province.

Methodology:

This research was conducted with an environmental perspective on atmospheric circulation, in
which, first, the recorded temperatures of Khuzestan Province stations and their changes were
received from the Khuzestan Province Meteorological Department, and then by receiving and
analyzing data from the upper levels of the atmosphere, the causes of extreme heat were
identified. In this research, to analyze the synoptic patterns leading to the heat wave in
Khuzestan Province, the country's atmospheric data at the level of 500 hectopascals was
extracted from the Nova site, which included maps of geopotential height, sea level pressure,
omega, relative humidity and precipitable water, temperature, wind speed, and thickness for
the days of 21 to 23 July 2024.

Results and Discussion:

The results showed that the penetration of thermal low-pressure systems in Pakistan and Saudi
Arabia, the establishment of the Azores subtropical high pressure in the southwest and the
Siberian high pressure in northern Iran at a level of 500 hectopascals, were the most important
influential patterns in creating the heat wave of July 13, 2024 in Khuzestan Province, which
began 48 hours ago. The association of this low-pressure system located in the region with its
topographic pattern (Southern Zagros heights) and its counterclockwise currents from the
south and southwest of the province caused the advection of the hot radiation temperature of
the hot deserts of Lut, Saudi Arabia, and the Sea of Oman. On the other hand, by passing
over the warm waters of the Persian Gulf and the Sea of Oman, this region was affected by its
presence in the hot season of the year, which resulted in a sharp increase in temperature and
provided the necessary synoptic conditions to create heat above 50 degrees Celsius in
Khuzestan Province.

Conclusion:

Climatically, Iran is located in the southern extratropical region and in the northern tropical
region, so that during the warm periods of the year, the onset of the activity of the Azores
subtropical high pressure causes stable weather and intensifies the hot and dry conditions of
the tropical climate. Following the establishment of the Azores subtropical high pressure,
which is followed by a clear sky, the sun's vertical and warm rays are sent to the earth's
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surface, which, given the amount of salt marsh and sandy lands with the least amount of
vegetation, heats up faster. Synoptic survey and synoptic analysis of the increase in
temperature in Khuzestan province on the desired date revealed that the occurrence of
temperature hazards in the province is one of the characteristic features of the dry regions of
Khuzestan, which is influenced by the surrounding geographical factors, including warm
water sources (Persian Gulf, etc.), variable latitude, and various unevenness, which, in
combination with pressure systems of different seasons, has a high spatial diversity, which has
caused long-lasting and persistent warm periods in this province, turning it into one of the
hottest places in Iran and perhaps the world. The occurrence of such temperature events
causes great damage and losses in the agricultural sectors, farms, gardens, food production,
health and well-being of residents, etc. Therefore, recognizing and analyzing the patterns that
generate this type of weather hazard at the beginning of its development is important, so that
by being aware of them, it is possible to take the necessary measures and decisions to prevent
possible damage and increase the quality of life of communities.
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