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PREFACE

The 31% international conference Ecological Truth & Environmental Research — EcoTER 24
focuses on showing the latest research findings and innovations in the field of ecology,
environmental protection and sustainable development. The conference will be held in
Sokobanja (Serbia) in hotel Sunce in the period of 18-21 June 2024.

The aim of the conference is to connect the experts in various fields in order to transform
attitudes and behaviors in everyday practices, as well as in the industry and economy sector
which is essential for achieving the desired changes that our society must undergo.

The 31% international conference Ecological Truth & Environmental Research — EcoTER 24
is organized by the University of Belgrade, Technical Faculty in Bor, and co-organized by the
University of Banja Luka, Faculty of Technology; the University of Montenegro, Faculty of
Metallurgy and Technology — Podgorica; the University of Zagreb, Faculty of Metallurgy —
Sisak; the University of Pristina, Faculty of Technical Sciences — Kosovska Mitrovica and the
Society of Young Researchers — Bor.

These Proceedings encompass 119 papers from the authors coming from the universities,
research institutes and industries in 15 countries: Brazil, Norway, USA, Spain, Austria,
Libya, Italy, Israel, Slovenia, Croatia, Romania, Bulgaria, Montenegro, Bosnia and
Herzegovina, North Macedonia, and Serbia. It is a great honor and pleasure to cordially wish
a warm welcome to all the participants of the conference.

As a part of this year's conference, the 6™ Student Section — EcoTERS24 will be held. We
appreciate the contribution of the students and their mentors who have also participated in
the conference and hope that students will continue to explore and to be curious, since
education is a never-ending process, and knowledge is continuously growing.

The organization of the EcoTER 24 conference has been financially supported by the Ministry
of Science, Technological Development and Innovation of the Republic of Serbia.

The support of the Donors and their willingness and ability to cooperate has been of great
importance for the success of the EcoTER 24 conference. The organizing committee would
like to extend their appreciation and gratitude to the Platinum donors of the conference —
Serbia ZiJin Copper doo Bor and HBIS SERBIA, to the Gold donor of the conference — Elixir
Group, as well as to the Silver donor of the conference — Serbian Chamber of Engineers.

We would like to express our sincere appreciation to all the authors who have contributed to
the Proceedings. We would also like to express our gratitude to the members of the scientific,
organizing and honorary committees, reviewers, speakers, chairpersons and all the
conference participants for their support of the EcoTER24. Sincere thanks go to all the
people who have contributed to the successful organization of the EcoTER 24.

Prof. Snezana Serbula,

President of the scientific and organizing committee
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Abstract

PMy, is one of the most dangerous air pollutants and represents a serious environmental and health
problem. Its concentration is influenced by many factors, among which meteorological parameters
stand out as the most important. In this sense, this study aimed at exploring the relationship between
PMy, and meteorological variables (atmospheric temperature (AT), barometric pressure (BPR) and
relative humidity (RH)) in rural area near copper mine. The data about meteorological parameters
and PM,, concentrations were collected for 2019-2022. The dataset was divided into two periods
(cold and warm) to analyze potential seasonal variations. The correlation analysis was employed in
order to investigate the relationship between the observed variables. The results have shown that
coefficient of correlation is positive and statistically significant, but very low between PM,, and AT
and BPR, and negative between PM;o and RH, for both periods.

Keywords: PMjo, meteorological parameters, correlation analysis.

INTRODUCTION

Particulate matter (PM) presents a complex mixture of organic and inorganic substances
and can have a different composition, depending on the emission. Sources of PM particles can
be both natural and anthropogenic. Anthropogenic sources include industry, domestic fuel
burning and traffic. On the other hand, natural sources include volcanoes, fires, dust storms,
and aerosolized sea salt [1]. Previous studies have confirmed that fossil fuel combustion and
industrial metallurgical processes are the most common anthropogenic sources of PMyg [2].
PM particles in the air represent a serious environmental problem, primarily due to the
content of toxic substances and heavy metals in them [3]. High concentrations of heavy
metals in PM particles can cause serious respiratory and cardiovascular diseases [4]. Based on
these facts, WHO recommended that the mean annual level of PMjo should not exceed
15 pg/m® and mean 24-hour should not exceed 45 pg/m® [5] due to the protection of human
health.

Apart from the pollution sources themselves, the level of particles in the air is influenced
by other factors, among which meteorological parameters stand out as the most important.
Meteorological conditions, such as wind speed, wind direction, temperature, relative humidity
and atmospheric pressure, play an important role in the dispersion of suspended particles
[6,7]. Research has shown that concentrations of suspended particles (PMyg) correlate
negatively with air temperature and wind speed but positively with air pressure and relative
air humidity [8]. However, the relationship between the concentration of suspended particles
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(PMyo) and meteorological factors varies during different seasons. The study conducted by
Chen et al., [9] found that the correlation between suspended particulate matter (PMjo) and air
temperature is negative during summer and autumn but positive during winter and spring. By
observing the seasonal variation of PMyj, it can be better understood, explained and predicted
its future concentrations.

A large number of studies has proven that huge quantities of PMjo are generated during
mining operations, which include excavating machines, shovels, drilling machines and
transportation by heavy-duty dumpers in the mining areas [10-12]. In general, when it comes
to open pit mines the dispersion of PM depends on local meteorology. Wind flow is the prime
mover of the PM from one place to the other [13], but other meteorological parameters also
have their role. Hence, the main aim of this study was to analyse the relationship between
meteorological factors and PMyo near open pit mining area.

MATERIALS AND METHODS
Study area

For this study, the public datasets of PMj concentrations and meteorological conditions in
Bor from January 2019 to December 2022 were obtained from the official website of Bor
municipality. The concentration of suspended particles PMyg is measured using the SRPS EN
12341 reference method and it was done by Institute for Mining and Metallurgy in Bor. The
data were collected from the measuring station Krivelj, located in a rural area, at 425 m above
sea level. The measuring point is positioned in the direction of the dominant southeast wind in
the village of Krivelj. At this location, a large influence of the Velik Krivelj tailings pond was
observed, and when the southeast wind blows, dust particles are blown in the direction of the
village. In addition, due to very intensive industrial activities, there is also an increase in
traffic in this area, which contributes to an increase in pollution.

The climate of study area is moderate to medium continental, with a transition to mild
mountain in the higher mountain zones. The characteristics of this climate are warm and
sunny summers and cold winters with a lot of snow. The seasons are recognizable, with
autumn sometimes being warmer than spring, with more sunny days and less rainfall.
Summers are characterized by stable weather conditions, with long sunny and shorter rainy
periods. In winter, the weather is characterized by low temperatures and intense snowfall.

RESULTS AND DISCUSSION

Data for study period were divided into cold (October—April) and warm (May—September)
periods. The average daily content of PMy, in the air in the period of 2019-2022 was
measured at the measuring point Krivelj, and the obtained values (cold period, warm period,
and an average values on annual level) are shown in Table 1.
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Table 1 Average concentration of PMy, particles in ambient air in the village Krivelj for period

2019-2022
Location 2019 2020 2021 2022
Measuring Cold periqd 36.9 28.7 28.3 38.2
station Warm period 27.2 24.8 26.2 28
Krivelj Avg. Value 31.9 27.1 27.5 30.7
Days above limit 29 10 3 24

Based on the results shown in Table 1, it can be concluded that somewhat higher values of
PMjo were registered during the cold period over the entire study period, which is logical
since this is also the heating period. The good thing is that the average daily limit was not
exceeded more than 35 times [5], which confirms that air pollution in this area, very well
known for high pollution [14], is improved.

In addition, correlation analysis was performed to investigate relationship between PMjy
and meteorological parameters in different periods. For strong correlation, the value of the
correlation coefficients must be near +0.5, with the statistical significance of (p<0.05). The
obtained results (Table 2) reveal that the coefficient of correlation is positive and statistically
significant, but very low between PMj, and AT (atmospheric temperature) and BPR
(barometric pressure), and negative between PMj, and RH (relative humidity), for both
periods.

Table 2 Correlation between PM,, and meteorological factors in different periods

AT RH BPR
Cold 0.143** -0.228** 0.095*
Warm 0.234** -0.158** 0.105*

** p<0.000, *p<0.05

The evaluation of the Pearson correlation coefficient between PM;, concentration and
meteorological factors such as temperature, humidity and barometric pressure (Table 2) has
indicated that PMyg is inversely correlated with relative humidity, both for warm and cold
periods. Thus, when the humidity increases, the average PMjo concentration decreases and
vice versa. It has been proven that humidity has different influences on particle size
distribution, for small-size particles, the moisture content is usually negatively correlated, as
shown by the evidence of the washing effect [15,16].

Atmospheric pressure and particulate matter concentrations were significantly positively
correlated, but the correlation coefficient is about 0.1, which is very low. The same situation
is regarding the correlation between PMyo and AT, which could be unexpected, since the
obtained results (Table 1) have shown that the concentration of PMjo was higher during the
cold period compared to the warm period.

Two important processes, atmospheric dispersion, which removes dust particles from air
pollution through the process of dry and wet deposition by rain, and the second, aerosolization
diffusion from the surface, which accounts for the air emission of particulate matter from
street vehicles, industrial dust, and soil dust, can both explain the very low coefficients of

166



EcoTER'24, 18-21 June 2024, Hotel Sunce, Sokobanja, Serbia

correlation. These linear connections have made it clear that human activity is the primary
source of PMyg in the study area [17].

CONCLUSION

In this study, average concentrations of PM, for a four-year period are presented. Data
were divided into cold and warm periods in order to analyse their possible seasonal variations.
The results have shown that PMj, concentrations were slightly higher during cold period. The
correlation analysis revealed that PMy, have positive correlation with AT and BPR but a
negative with RH. However, although statistically significant, the coefficients of correlation
are very low.

For future research, it is important to conduct further investigation on the influence of
other meteorological factors (wind speed, precipitation) on PMj concentration in order to
have more accurate assessments of the major causes of air pollution in this area.
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