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Abstract: With the increase in air temperature and global

warming, the behavior of atmospheric parameters has
undergone significant variations. It is common to use
temperature variability to estimate the rate of global
warming; however, employing the equivalent potential
temperature index provides a more comprehensive and
informative understanding. Since this index reflects
variations in the atmospheric moisture content and the
latent heat resulting from the presence of water vapor in
addition to temperature, it serves as a more optimal and
suitable tool for analyzing global warming. Accordingly,
the objective of this study was to examine the variability of
equivalent potential temperature as an indicator of global
warming at the Marivan synoptic station, which is located
near Lake Zarivar. To achieve this goal, daily data of
atmospheric parameters from the Marivan synoptic station
for the period from January 1, 1993, to December 31, 2024,
were used. The findings of this study showed that due to
the role of atmospheric water vapor and the proximity to
the water body of Lake Zarivar, the values of equivalent
potential temperature at the Marivan synoptic station are
higher than air temperature values. Moreover, the rate of
increase in equivalent potential temperature is greater than
that of air temperature, with an upward trend of Y/¥°C per
decade, indicating a rise in atmospheric water vapor and
evapotranspiration.
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Extended Abstract

Introduction

It is evident to all that in recent decades,
the behavior of atmospheric parameters,
especially temperature and precipitation,
has undergone significant variability. The
variability in the behavior of these two
parameters is investigated as signs of
climate change and global warming.
Based on this, the American
Meteorological ~Society (AMS) has
termed a significant and meaningful
variation in the long-term statistics of key
atmospheric ~ parameters such  as
temperature, humidity, precipitation, etc.,
that persists for at least several decades or
more, as climate change (AMS, 2001).
Not only is it possible to understand
climatic changes and global atmospheric
warming from the variability in the long-
term mean or dispersion of key
atmospheric measures like temperature
and precipitation, but by combining
atmospheric measures, we can also obtain
indications of variability in atmospheric
behavior due to climatic changes and
global warming.

Methodology

This study used daily data of air
temperature (minimum and maximum
temperature), precipitation, and relative
humidity recorded at the Marivan

Synoptic Station during the period from

1/1/1993 to 31/12/2024. The Bolton
(1980) method was used to calculate
equivalent potential temperature.
Equivalent potential temperature (6e) is
the temperature an air parcel would have
if it were raised adiabatically to a level
where all its water vapor condensed and
was released as latent heat, and then
brought down to the reference pressure
level of 1000 hPa. This variable combines
the effects of air temperature, pressure,
and humidity, making it a suitable tool for
understanding atmospheric processes.
Results and discussion

The findings of this study indicate that,
due to the influence of atmospheric water
vapor and the proximity of the Marivan
synoptic  station to Lake Zarivar,
equivalent potential temperature is
consistently higher than the observed air
temperature. The mean air temperature at
the Marivan synoptic station is 13.8°C
and has increased at a rate of 0.4°C per
decade. Over the study period, the rate of
increase  in  equivalent  potential
temperature exceeded that of air
temperature, rising by approximately
1.3°C  per decade. Moreover, the
difference between equivalent potential
temperature and air temperature has

widened in recent years, suggesting an



increase in atmospheric water vapor
content and evapotranspiration. This
interpretation is further supported by the
observed increases in both the mixing
ratio and water vapor pressure. As the
atmosphere warms, its moisture-holding
capacity increases, allowing greater
amounts of specific humidity to be
retained. Because equivalent potential
temperature depends on both temperature
and moisture, this process creates a
positive feedback in which increasing
atmospheric moisture enhances
equivalent potential temperature and,
consequently, the total energy of the
atmosphere. The results also reveal a
statistically  significant  relationship
between temperature extremes and
equivalent potential temperature at the
Marivan synoptic station. These findings
are consistent with those reported by Song
et al. (2022), Gilliland and Rohli (2024),
and Gilliland and Rohli (2025),
highlighting the important role of
atmospheric thermodynamic conditions
in the occurrence and intensification of
temperature extremes.

Conclusion

The difference between the equivalent
potential temperature and air temperature
has been increasing in recent years,
indicating an increase in water vapor
content and evapotranspiration in the
atmosphere. This is evidenced by the
increase in mixing ratio and water vapor
pressure in the atmosphere. The impacts
of global warming and climate change are
neither spatially uniform nor equally
distributed across the globe. Regions
experiencing  greater  increases  in
equivalent potential temperature as a
result of concurrent warming and
atmospheric moistening are likely to be
more susceptible to stronger and more
frequent weather and climate extremes.
Therefore, it is recommended that similar
analyses be conducted across different
climatic regions of Iran, particularly in
areas adjacent to major water bodies
along the northern and southern coasts, to
better understand the spatial variability of
equivalent potential temperature and its
implications  for  regional climate

extremes.
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