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This study was conducted to investigate and forecasting the types of inversions
and their intensity in Isfahan city. In this study, radiosonde data from Isfahan
station for 00:00 GMT (3.5 local time) during the years 2010 to 2020 were used.
The results showed that 46% of Isfahan inversions are radiative, 7% are frontal,
and 47% are subsidence. Due to the subsidence of air under the zonal high
pressure, the share of subsidence inversions is higher. The average intensity of
inversions showed that the most severe inversion with a coefficient of 0.023 is
radiative. In terms of intensity rank, moderate inversions with 7% and severe
inversions with 64% have the lowest and highest frequency in Isfahan city. The
correlation results showed that there is a positive correlation between the intensity
of inversion with temperature, pressure and layer thickness with coefficients of
0.910, 0.968 and 0.591, and a negative correlation between the intensity of
inversion and height with coefficient -0.967. In fact, with the increase in the
temperature of the inversion layer, the thickness of the inversion layer has
increased, and as a result, the intensity of inversions in Isfahan has also increased;
The results of the regression models showed that the main pattern for the frequency
of inversions in Isfahan will continue. According to this analysis, the strong
seasonal pattern of inversions in Isfahan will continue at least until 2030. Also,
stability in the number is not expected, but the total number of inversions per year
will increase or decrease significantly. The fluctuations will be around a constant
average (about 110 events per year). The results showed that the winter season
will remain critical in terms of inversion frequency. The months of January and
February will continue to be the most critical period in terms of the number and
intensity of inversions, which has a direct impact on Isfahan air pollution.
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®: Potential temperature to Kelvin
T: Temperature to Kelvin
P: Air pressure to hectopascal
After calculating the potential temperature of
the ceiling and floor of the inversion layer using
the relationship (1), we have calculated the
intensity of temperature inversion using
relationship (2) on a monthly, seasonal and
annual time scale. Relationship (2):

_ (a@)®

T 3+Z{az)
A8 Difference of the temperature potential and
the base of inversion to the grade of Kelvin
Az layer thick of inversion to meter
Z station height to hectometer

Results and discussion

This study seeks statistical and temporal
phenomenon of temperature inversion and
intensity and varieties in Isfahan. Studies show
that Isfahan's topography, located on the
outskirts of desert and high temperature
differences, the effect of high -end tropical
sovereignty in the hot seasons in this city, lack
of rainfall, especially in the cold seasons, which
cause sustainable air in the space. The city is
located in the Zagros Mountains, for the sake of
dominant winds and other atmospheric
processes, are factors affecting the temperature
inversion of Isfahan. On the one hand, the
inversion of the inversion that plays a greater
role in increasing the concentration of pollutants
in the air. Also, the inversion of the type of
subsidence, which is longer than other types of
inversion, is also the dominant types of
temperature inversion in the city. As a result, the
city of Isfahan has a temperature inversion in
most months of the year.

The results of the study showed that in Isfahan
station during the 11 years, 3026 types of
inversion of the rise were on average 275 per
year. The process of inversion in the city has also
been rising. In the meantime, September (376
cases) have the highest inversion and June have
the lowest inversion. Also, the abundance of
inversion of Isfahan station shows that the most
inversion of this station was subsidence (47 %).
But seasonally, the highest frequency of
inversion was formed in winter (31 %) and the

Extended Abstract

Introduction

The ambient air temperature in the troposphere
usually decreases with increased altitude (per
1000 meters increases the height of 5 to 6
degrees Celsius), but sometimes with increased
air temperature, which is called temperature or
inversion inversion. Temperature inversion
occurs when a layer of hot air is above cold air
adjacent to the Earth. In this case, air stability is
created and instead of increasing temperature
height to a few hundred meters above Earth with
increased height. We will increase temperature.
The importance of temperature inversion
phenomenon is doubled when examining the
effects of temperature inversion phenomenon.
The phenomenon of temperature inversion is
important because it causes fumation. This
phenomenon occurs when the sun's radiation is
unstable in the vicinity of the surface for a short
time after sunrise, then combined with the
scattered material in the nightly layer, causing
the scattered material to return to the surface. .
As a result, the concentration of pollutants
increases sharply and the phenomenon of fiomia
is created.

Materials (Data) and methods

In this study, the daily data of the radio
atmosphere above the Isfahan Synoptic Station
for 00 GMT (3.5 local) over the last 11 years
(2010 to 2020) to 11 km high from Earth from
Wyoming University He got. Indicators used
include thermodynamic indices such as Sl, LI,
Kl and TT and potential temperature. Also of
other data used in this study, radio sound
transmitted information including inversion
height from ground to meter (ZBASE), inversion
height from ground to meter (ZTOP), base
temperature in base and inversion layer to degree
santigerad (TBASE), the temperature difference
between the base and the top of the inversion
layer to the grade of santigerad (DTINV) is the
height difference between the base and the apex
of inversion to meter (DZINV) and the pressure
in the base (PBSE) and the inversion layer
(PTOP) from Relationships (1 and 2) are
calculated First calculated using the relationship
(1) the potential of the ceiling and the floor of the
inversion layer of the relationship (1)
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subsidence. Due to the high -pressure air
condition, the share of subsidence inversion is
greater. The average intensity of inversion
showed that the most severe inversion with a
coefficient of 0.023 is radiation. In terms of
intensity rank, moderate inversion with 7 % and
severe inversion with 64 % had the lowest and
the highest in Isfahan. The correlation results
showed that the inversion intensity with the
temperature, pressure and thickness of the layer
was directly related to the coefficients of 0.968,
0.968 and 0.591 and between the inversion and
height intensity, the reverse relationship with the
coefficient of 0.967. In fact, as the inversion
layer temperature increases, the inversion layer
thickness has increased, resulting in the
inversion of inversion in Isfahan; the results of
the regression models showed that the main
pattern for the frequency of inversions in Isfahan
will continue. According to this analysis, the
strong seasonal pattern of inversions in Isfahan
will continue at least until 2030. Also, stability
in the number is not expected, but the total
number of inversions per year will increase or
decrease significantly. The fluctuations will be
around a constant average (about 110 events per
year). The results showed that the winter season
will remain critical in terms of inversion
frequency. The months of January and February
will continue to be the most critical period in
terms of the number and intensity of inversions,
which has a direct impact on Isfahan air
pollution.
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lowest inversion in summer (20 %). The fall and
winter season accounts for the highest
percentage of inversion due to the presence of
cold and heavy air in the higher layers and its
exacerbation due to desert conditions in Isfahan
and preventing hot air from fossil fuel
combustion (fossil fuels. Vehicles and heat -
generations) that are not allowed to climb hot air
to higher layers. The hot seasons of summer and
spring have decreased the number of inversion,
which is due to the air subsidence below the
tropical pressure. The inversion layer
temperature trend has increased with the
intensification of climate change and the height
of the formation of inversion, with the long -term
average inversion in Isfahan, especially the
inversion that occurred in the cold seasons. . And
that inversions occurred at higher altitude, but in
recent years the inversions have been formed
near the surface of the Earth. The results showed
that there was a significant and direct
relationship between inversion and atmospheric
gases. That is, with the increase in the amounts
of these gases, the inversion of inversion in
Isfahan has increased. There was a significant
and significant connection between the intensity
of inversion and the gas CO gas, as well as the
intensity of the inversion layer and the SO2 gas,
which indicates the interaction and exacerbation
of these gases and the inversion layer .

Conclusion
The results showed that 46 % of Isfahan's
inversion was radiation, 7 % and 47 % of
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