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Problems caused by climate change are one of the most important environmental
crises and threats of human society, especially in urban environments. In the city
of Tabriz and in recent years, due to the growth of the population, a lot of
migration from other cities, traffic, the development of industries and production
centers have caused an increase in the production and distribution of pollutants.
Based on this, in this research, attention has been paid to the evaluation of the
quality of dust occurrence in the years 2019 and 2018. The concentration of dust
particles in different areas of the studied places varies depending on the
geographical location, topographical, climatic conditions and also their origin,
both internal and external. Based on the results obtained from the analysis of
laboratory results and field studies, in the Tabriz region and during the research
period, the concentration of lead metal in dust is moderate for adults and severe
for children, and the risk of mercury metal for both the elderly and children. It has
been intense. The adverse effects of cadmium metal have been very severe in
children and adults. On the other hand, the high air temperature in the city center
and the formation of thermal islands in it causes local winds from the suburbs to
the city center. With the transfer of pollution from the suburbs to the city center
by these winds, the pollution situation in the city center also increases.
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Extended Abstract

Introduction

Problems caused by climate change are one of the most important environmental crises and threats to human
society, especially in urban environments (Hatami Menesh et al., 2019). This crisis is the cause of the
aggravation and emergence of the dust phenomenon, which is one of the important aspects of air pollution. The
presence and increase of pollutants resulting from this phenomenon with increasing acute and chronic health
effects, such as the risk of increased mortality, increased prevalence of asthma and bronchitis, and increased
rates of respiratory and cardiovascular system infections, magnifies severe and chronic pains. (Song et al., 2017)
(Brignol et al. 2018). The development of urbanization and industry, apart from improving and increasing the
level of well-being of human life, has also caused many problems for humans at the global and regional level.
The dust storm in the spring and summer of 2019 and 2020 in Tabriz in Shahid Kasaei highway caused
momentary gusts and the arrival of extra-regional and local dust mass. The occurrence of dust storms in this
region is unprecedented and has happened many times. Before that, in the years 2013 and later, the occurrence of
storms and the release of dust in different areas of Tabriz and its surroundings have been recorded many times.
Although wind and storm are natural phenomena, when dust is added to it, it causes problems and air pollution.
The drying up of wetlands, the implementation of road construction and urban development projects, the
intensification of open pit mining and the lack of suitable vegetation in pastures and natural resources are the
factors that aggravate such storms in the region. There are several centers of dust around the city of Tabriz, the
main of which can be Urmia Lake, which will cause a serious problem if it dries up completely (it is almost at
the same stage now). Field survey of this research show that in the current situation, almost 98% of the water
level of Lake Urmia has dried up. The complete drying up of Lake Urmia has the potential to become the biggest
environmental threat in the region. Recent findings by researchers over the past 10 years have shown that dust
particles are more dangerous than previously thought. The latest research shows that long-term exposure to fine
dust particles is the main cause of death from lung cancer and cardiovascular diseases. Inhalation of dust-
contaminated air causes air penetration into the air bags, irregular heartbeat (arrhythmia), heart attacks and
breathing problems, severe and chronic headaches, severe allergies, vision disorders and skin diseases. Sampling
and studying the physical composition and chemical analysis of the recent case dust in our research indicates that
this dust is not only composed of soil, sand and salt particles, but has a complex combination of chemical
elements. Elements of alkaline metals, silica, carbon, calcium, potassium and some other organic elements can
be observed, all of which can have side effects on the respiratory tract and lungs. The observations made on the
influx of suspended particles in different parts of the country have shown that the amount of these particles can
even be tolerated up to 9 times and in some cities it has reached 15 times. Considering the importance of the
topic, in this article, using the data related to the concentration of pollutants registered in the General Department
of Environmental Protection of the Province, along with direct sampling of dust and analysis of chemical
compounds (heavy metals and organic substances, and biological analysis (microorganisms) and atmospheric
conditions (top atmospheric synoptic maps) during selected days and simulation and modeling of particle
distribution, nature and source of dust in the city were investigated.

Data and Methods

Data and information were collected as follows:

- Obtaining and collecting raw data from the Meteorological Organization and the General Department of
Environmental Protection of East Azerbaijan Province to identify the types of dust days and their types.

- Preparation of satellite images and synoptic maps during the observation of dust storms in order to investigate
synoptic beds and atmospheric currents. Dust generation or transport (including maps of lateral and wind speeds
at ground level and upper atmosphere levels).

- Investigating the density and concentration of dust in different regions and identifying the approximate range of
dust sources observed in the area.

- Air sampling on dusty days.

- Conducting various tests (chemical, biological) to identify the nature of dust.

- Collecting information and data needed to implement meteorological models and dust particle distribution.

In general, there are two methods for dust sampling: 1- sweep techniques 2- vacuum methods. Wiper methods
are cheap and simple and the materials required are readily available, while vacuum sampling techniques are
more expensive and sampling devices are not always available, but are more suitable for sampling at some
levels. In this research, the sweep technique was used for sampling in two ways: sampling using sampling
patterns. 2. Limited surface sampling. Typically, for wide and wide surfaces, sampling templates have been used
and limited surface sampling for small surfaces such as window sills and frames. In order to measure the amount
of mercury, cadmium and lead in circular samples, first 0.2 grams of each sample was digested in nitric acid with
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chloride acid. With this, the soil ions were separated from the matrix and entered the solution phase. Then the
solution was extracted with deionized water to a volume of 25 ml. The concentration of each element in the dust
samples was also measured in the next step. Electro-thermal atomic absorption method was used to measure
cadmium and lead, and cold steam was used to measure mercury. Measurements were performed using a Nova
400 atomic absorption spectrometer from Analytik Jena, Germany. First, the calibration curve was drawn for
each of the elements using the above methods, and then the absorption rate of each sample was obtained, and the
concentration of each sample was obtained by drawing and analyzing the calibration graph. The amount of each
element in 0.2 grams of soil was obtained from the product of the concentration obtained in the sample volume
(25 ml) and by dividing the obtained amount by 0.2, the amount of each element in each gram of soil was also
calculated.

Results and Discussion

In the hot season of the year and in the Middle East region, it is mostly in the subtropical high pressure regime,
along with the tropical jet streams, which causes the subsidence of the air and clear sky and high altitude
atmosphere in the region and as a result It is the abundant reception of radiant energy on the surface of the earth
and the formation of low thermal pressure. The atmospheric conditions at the time of the formation of the storm,
the increase in wind speed and the presence of rotating movement on the dry and uncovered soil, provided the
ground for the collection of soil particles, and with the expansion of the surface low pressure conditions and the
strengthening of the unstable conditions to the lower atmospheric layers, the next storm It has spread from the
formation and the dust has spread towards the northwest, especially the Tabriz station. Due to the westerly
direction of the prevailing wind flow and the establishment of an important part of the industries of Tabriz, in the
west of Tabriz city, most of the pollution caused by the industries in that part is pushed towards the city center.
The mountains in the north and northeast of Tabriz prevent the exit of pollution through the wind flow; as a
result, the air in the central areas of the city is polluted due to the accumulation of pollution caused by cars,
various chimneys and pollution transferred from the outskirts of the city. They become more polluted. On the
other hand, the high air temperature in the city center and the formation of thermal islands in it causes local
winds from the suburbs to the city center. With the transfer of pollution from the suburbs to the city center by
these winds, the pollution situation in the city center increases dangerously.

The results show that in the sample location of Azarshahr road towards llkhchi, the highest index of cadmium
and mercury pollution is present in the main terminal of this city due to the heavy traffic of heavy vehicles, in the
meantime, the industrial poles around this terminal have doubled the problem of soil pollution in this area.
Considering that there is the most mercury and cadmium pollution in this area, the employees who are working
in this station should take seriously the risks caused by the presence of these heavy metals. Even though the
intercity transport fleet is on the decline, the results show that the risk of contamination still threatens these
people and environmental considerations such as the creation of a green belt should be considered. Also, the role
of these heavy metals in the risk of cancerous and non-cancerous diseases seems essential.

Conclusion

The phenomenon of dust is one of the environmental hazards of arid and semi-arid regions, which is affected by
certain weather conditions and causes great damage to the environment and human health every year. In this
research, the concentration of heavy metals in the air of Tabriz and its surrounding areas was analyzed,
especially on certain days when the dust phenomenon occurred. The findings of this research showed that in the
tested and analyzed samples of dust in the region, the risk of lead pollution in samples 3, 4 and 11 (including the
areas of Maralan, towards llkhchi, Rah Ahan and Nesf Rah) for adults is moderate and for children have been
severe. The risk of mercury metal in samples 2, 3, 6, 8, 12 and 14 (including Shariati areas, towards llkhchi, 17
Shahrivar, Shams Tabrizi, Bazar and Raste Kuche) has been severe for both elderly people and children. The
harmful effects of mercury metal in sample 5 are low in adults but severe in children. The amount of adverse
effects of cadmium in samples 3, 4, 5, 6, 11, 12, 13 and 15 (Azarshahr Road, Maralan, Chai Kenar to Pol Sangi,
Darvazeh Tehran, Rah Ahan Square, Nesf Rah, Shams Tabrizi, Qonga and Manzariyeh) in children and adults
have been very severe. An important point in this analysis is that the concentration of pollutants and the presence
of heavy metals in the dust sampled in the prosperous areas of Tabriz such as Vali Asr, Zafaranieh, Kooie
Ferdous and Baghcheban were not proven and this could be due to several factors such as the topography and the
presence of heights around these areas, to have a relatively more favorable environment in these areas, as well as
local climatic factors such as microclimate and the lack of penetration of polluting elements into these areas.
Since dust storms in Tabriz have increased in recent years and have played an important role in the quality of
weather conditions, and that the western half of Iran is located next to large deserts and the dust of this desert,
they continuously affect the country of Iran as well as the Tabriz region. Due to the dry conditions of Lake
Urmia, there is a need for permanent study and monitoring of fine dust.
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