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Abstract:

Introduction/purpose: The research subject in this article is the status of
the air quality in the city of Novi Sad and its impact on the health of the
population. The relation between these two points will be presented using
the DPSEEA model. The research aim of this article is to apply proper
measures in order to mitigate negative effects on human health, based on
scientific knowledge related to air quality influence on the health of the
Novi Sad population. The basic hypothesis of this research implies that air
quality affects Novi Sad’s population health.

Methods: The following methods were used in this article: modeling,
analysis-synthesis, statistic method, classification method, combining
method, geographic-ecological method, method of geographic-medical
description, method of the medical geography forecast as well as
cartographic method.

Results: Based on the DPSEEA model and the example of the air
pollution in the city of Novi Sad, the following was identified: air pollution
driving forces, pressures, state of the air quality, population exposure to air
pollution, effects on human health as well as measures and actions that
should be conducted. The mentioned model was also used to present the
relationship between these segments.

Conclusion: The given model deals with a wide spectrum of potential
forces (harmful effects) and necessary community actions, bringing
together professionals, people in the field and those from laboratories as
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well as managers in the area of environment and public health
management, in order to tackle emerging problems in a comprehensive
manner.

Key words: air quality, city of Novi Sad, DPSEEA model, health effects,
protecting measures.

Introduction

The purpose of this article is to apply the existing scientific
knowledge in the area of medical geography in the scientific description
and merging of the data on the air quality and the health of the population
of the city of Novi Sad. Medical geography studies the relation between
the geographic environment and health, especially estimating the way
natural and social environments shape the health and well-being of every
individual (Cromley&MclLafferty, 2012). According to the World Health
Organisation (WHO), health is not just the absence of disease, but the
reflection of social and mental well-being of individuals in communities as
well (World Health Organisation, 2020). The field of medical geography
has developed rapidly in the last decade acknowledging that the concept
of “location” plays an important role in understanding the health of
individuals (Kwan, 2012, pp.891-892), while the progress in spatial
modelling has eased the spatial analysis in different segments, spatial as
well as temporal (Cromley&McLafferty, 2012).

An important segment is certainly air quality as it represents an
important factor in evaluating not only the environment, but the life quality
of the population in any state. The relationship between air quality and
human health is not only of national significance but a global issue as
well. The commonly known fact is that polluted air could be spread
through the atmosphere to other states, causing serious consequences
on the environment and human health. Life quality, living conditions and
the quality of all components and segments of the environment, air
quality being one of them, represent an imperative of social development.
The relationship between air quality and human health has been known
through history and negative effects have already been determined.
However, development and survival of society in general still lead to a
continuous increase in air pollution although negative pressures have
already been determined. The example is certainly the territory of Novi
Sad and the entire Autonomous Province of Vojvodina.

Modelling is a case-dependent reduction (abstraction) of a real-world
problem to its relevant aspects. Models reduce complex problems to
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simpler shapes, easier to manage. The skill of the model definition is in
finding a formal system whose behaviour will successfully simulate the
behaviour of specific aspects of the real world (Kric¢kovi¢, 2018, p.28).

According to a WHO working group, feasibility was pointed out as
the key determinant in choosing the Environmental (public) Health
Indicators (EHIs), as well as the proportion of their usability in
multinational analyses which connect information collected from the
environment and health systems (Mati¢ et al, 2013, p.10). The same
group of experts established a model which could be used in an
Environmental Health Programme information system. The model is
named by the starting letters of its structure elements (the DPSEEA-
model): D — driving force; P — pressure; S — situation (environment
status); E — exposure; E — effects, and A - actions (should be
conducted in a public health system) (Mati¢ et al, 2016, p.5). Figure 1
shows the DPSEEA model, which describes how driving force, pressure,
state of the environment, exposure, and effects affect actions, e.g.
measures which should be conducted in order to protect human (public)
health.

Mainstream health

Effects @ndenvironment into Driving forc_es
development policies  (€.g., @conomic,

le.g., ttilsl_f:afe social, political,
JHUELITY technologic,
institutional)
Treatment, Promote sustainable,
rehabilitation equitable patterns
of production and
& consumption
Actions
Exposure Pressures
(e.g., to pollutants, (e.g., ecosystem
infectious agents) depletion,

waste release)

Environmental health

surveillance to Build capacity to
improve community monitor ‘\m.il manage
protection ecosystems and
contaminants

State
(e.g., degraded
ecosystems,
pollution)

Figure 1 — DPSEEA model - framework scheme (Carneiro et al, 2006)
Puc. 1 — Modenb DPSEEA - koHmypHasi duazpamma (Carneiro et al, 2006)
Cnuka 1 - Moden DPSEEA — oksupHa wema (Carneiro et al, 2006)
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Results of the research and the discussion

If the DPSEEA model could be shown using air pollution as an
example, its elements would have the following meanings:

D = industry; the usage of fossil fuels in traffic; the number of
kilometres per passenger in traffic;

P = emission of pollutants in the air;

S = the concentration of pollutants in the air (emission);

E = population exposure to pollutants; the number of inhabitants
exposed to excessive air pollution; the number of days with excessive
pollution;

E = quantified health effects of the polluted air; the number of
respiratory and cardiovascular diseases; and

A = imposed measures by the public health service in order to
reduce air pollution as well as harmful effects on public health (Mati¢ et
al, 2016, p.6).

The DPSEEA model used in this article presents the biggest
contaminant - industry as a driving force of air pollution in Novi Sad, while
particles of sulphur and nitrogen oxides, as well as PMiyg 1 PMys
particles, whose concentration is measured, present pressure on the
health of the population. Pollutants from individual household heating
systems during cold weather and PCDF/D particles, whose concentration
is not measured, also present pressure on public health. One of big
pressures on the environment, as well as on air quality, is certainly traffic
i.e., the usage of fossil fuels as well as the number of kilometres per
passenger in traffic. However, there is no statistical data which could
show this segment; therefore, it is not considered in this work. The
emission of pollutants, i.e. their average annual values, is presented as a
situation. Excessive values of pollutants represent exposure to harmful
effects in the environment; long-term exposure to pollutants is related to
numerous chronic diseases, such as lung cancer and cerebrovascular
diseases as well as children respiratory diseases. The number of patients
with respiratory and cardiovascular diseases represents an effect on
public heath due to exposure to pollutants. The measures imposed by
public health officials represent activities conducted in the public health
system in order to mitigate air pollution effects. Figure 2 shows the
relationship between air quality and public (population) health in Novi
Sad together with the segments of the mentioned model.
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Figure 2 — Air quality - public (population) health in Novi Sad relation model
Puc. 2 — ModenuposaHue 83aumMocesi3u Mex0y cOCmosiHUeM Kadecmea 8030yxa 8
Hosu-Cade u 30oposbem HacerneHus
Cniuka 2 — Modenosar-e 8e3e uamehy cmara kearniumema ea3dyxa y Hosom Cady u
30passba cmaHosHUWMea

It is necessary to consider air quality as one of the factors affecting
public health. In order to represent the most real situations, it is
necessary to optimize air quality measures. The established automatic
air quality measuring stations monitor air quality; quantity and the basic
principles of the measuring stations will be described later in this article.
Also, the responsibilities of national and local authorities for these
stations will be specified.

According to the Development Strategy of AP Vojvodina 2014-2020,
air quality in urban areas is affected by energy facilities, increasing
number of vehicles, and industry. The geographic-ecological method
makes it possible to conclude that air pollution in Novi Sad has iits origins
mostly in stationary and mobile pollution sources, and less in closed
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space. The main stationary pollution sources are the oil refinery, power
plants and heating plants, chemical industry facilities, fuel combustion
products in households and individual heating boiler rooms, construction
industry, inappropriate storing of raw materials, landfills, etc. (SluZbeni
list APV, 13/2014, p.150). The problem of air pollution caused by heating
plants is one of the most significant environmental problems of large
cities, and also that of Novi Sad, the second largest city in Serbia
(Petrovi¢, 2017, p.6).

The important sources of air pollution in Novi Sad are: NIS
Gazpromneft, Chemical industry Novi Sad, Albus (detergents and
cosmetics industry facility), Gumins (rubber processing, as part of
chemical complex industry, developed for producing tractor tires and
production of rubber-technical goods), metallurgy complex Pobeda,
Novkabel (in the area of electric machines and cables), textile industry,
leather industry complex Novitet, Neimar (construction industry) as well
as Buducnost (Chamber of Commerce and Industry of Vojvodina, 2020).

The public enterprise Naftna Industrija Srbije, NIS — Oil Industry of
Serbia from Novi Sad unites production of oil, gas and oil products -
engine and industry fuels, lubricants and other products based on oil. In
oil refinery processes, there is significant air pollution due to the
presence of easy-to-evaporate hydrocarbons and other aromatic
compounds. Heating plants which use fossil fuels (lignite) and oil and oil
products industry are the most significant environmental pollutants.
Environmental pollution could be present in any process of electric
industry: coal production (mining and surface mines), production and
distribution of electric power, oil and gas sectors, starting from research
and then exploitation and especially in oil processing and transport
(Sluzbeni glasnik Republike Srbije, 44/2005).

Besides being caused by old technology used in production
processes, absence of exhaust filtering or poorly efficient existing filters,
irrational usage of raw materials and energy, as well as poor
maintenance, significant air pollution is also caused by inadequate
storing and disposal of by-products. It is considered that vehicles are one
of the most significant air pollutants in Novi Sad. Exhaust gasses
emissions release sulphur dioxide, carbon monoxide, nitrogen oxide,
ozone, and particles into the atmosphere. The data on vehicle emissions
are still missing both for the city of Novi Sad and for Vojvodina province
(Sluzbeni list APV, 13/2014, p.150).
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Air quality state on the territory of the city of Novi Sad and
pressures on the environment

Data on air quality and possible health effects are taken from the
Report on the air quality state for 2018, as well as from the Report on the
environment for 2018 issued by the Serbian Environmental Protection
Agency (SEPA) in 2019. Data on health effects are taken from the Report
on Public Health for the City of Novi Sad for 2018 issued by the Institute
of Public Health of Vojvodina in 2019 as well as from the Health-Statistic
Yearbook for 2018 issued by the Institute of Public Health dr Milan
Jovanovic Batut.

According to the Report on the environment for 2018, air quality is
estimated based on available data in compliance with the regulations and
recommendations from the Environment Accession Project — ENVAP.
The available results from referent monitoring in national and local
networks of measuring stations are used for estimating air quality in
2018. According to the Report on the air quality state for 2018, “urban
agglomeration Novi Sad“ covers the territory of the city of Novi Sad
(Environmental Protection Agency of the Ministry of Environmental
Protection of the Republic of Serbia, 2019a, p.12).

There is no national cadastral of air pollutants in urban areas in
Vojvodina province. Neither there is a list of polychlorinated
dibenzofurans and dioxins (PCDF/D) which are significant pollutants and
whose sources are uncontrolled municipal waste incineration, metallurgy
and open fires after harvesting. Monitoring of air pollutants emission from
individual heating boiling rooms and domestic fireplaces in heating
seasons is also missing. (Sluzbeni list APV, 13/2014, p.150)

According to the Report on the environment for 2018, the air in Novi
Sad was clean or slightly polluted. It is important to note that, in the
beginning of 2018, the automatic measuring station was switched off due
to big construction works. The air quality in the city of Novi Sad varies,
but since 2016 it has been in the first category, i.e. clean or slightly
polluted. According to the Report on the air quality state for 2018,
increased content of heavy metals in analyses was from PM;q samples
taken from the Novi Sad — Liman (161) measuring station, part of SEPA’s
national network of measuring stations. (Environmental Protection
Agency of the Ministry of Environmental Protection of the Republic of

Serbia, 2019b, p.28).
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Based on the statistical method, the average annual values of
pollutants concentration in two measuring stations in Novi Sad are shown
in Table 1 and it could be noticed that the number of days with excessive
values of pollutants was 35 for PM,q, and 21 for Os;. Therefore, the air
quality was in the First category according to the classification method.
The question remains whether it is possible that only two measuring
stations monitor the air quality in a city as big as Novi Sad.

Average annual concentration of air pollutants

5 B
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Tabne 1 — Average annual concentration of air pollutants (Environmental Protection
Agency of the Ministry of Environmental Protection of the Republic of Serbia, 2019b,
p.42), adjusted
Tabnuua 1 — F'odosast KOHUEeHMpayus 3a2psA3HAWUX seujecmes 8 8o30yxe
(Environmental Protection Agency of the Ministry of Environmental Protection of the
Republic of Serbia, 2019b, p.42), aBanmupogaHo
Tabena 1 — MNoduwra KoHUeHmpauuja 3az2ahyjyhux mamepuja y ea3dyxy (Environmental
Protection Agency of the Ministry of Environmental Protection of the Republic of Serbia,
2019b, p.42), npunazoheHo

A combination of methods, i.e. the classification method and the
analysis of the Report on the air quality state for 2018, and the
comparison of the air quality categories for the last 9 years made it
possible to conclude that in 2010 and 2011 the air quality in Novi Sad
was in the third category.

During 2012 to 2014, the air quality was in the first category; in
2015, it was in the second category, while in the period from 2016 to
2018, the air quality was in the first category. When the air quality
categories are concerned, it is important to notice that there are specific
warnings and recommendations to the population for certain categories
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Increased concentrations of pollutants during winter are not
surprising regarding increased usage of coal, fuel oil or gas for heating,
i.e. heating plants (Institute of Public Health of Vojvodina, 2019a, p.7).
The assumption is that the increased concentration of PM4, and CO,
particles during the winter period is caused by the usage of these fossil
fuels. This relation between pollutants and weather parameters, not just
during the heating season but during the whole year as well, points out to
a possible source of pollution in Novi Sad, i.e. to a possible influence of
weather on air quality.

When possible sources of pollutants related to urban areas
(traffic/household heating) are considered, the results show that traffic
has a more significant influence on air quality during the summer period.
This implies a bigger influence of household heating and heating plants
during winter.

Also, according to the same study, air quality is more related to
weather parameters during the summer period, when humidity is lower
and there are conditions for spreading air pollutants characteristic for
urban areas whilst during winter, due to higher air pressure, there are
conditions for an increased number of PMo particles (Institute of Public
Health of Vojvodina, 2019a, p.9).

The cartographic method, Figure 3 and Figure 4, shows the spatial
distribution of SOx and NOx emissions by municipalities and quadrants of
25x25 kilometres. The data used for this model are taken from the
National Register of Pollution Sources (NRIZ) as an information
subsystem of the Environmental Information System of the Republic of
Serbia. According to Figure 3, the average annual SOx emission for Novi
Sad is in the range from 1 to 100 tons per year, and according to Figure
4 the average annual NOx emission is in the range from 100 to 1,000
tons per year.
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Sox emission in t/year, 2018
Emucuje SOx y t/god, 2018.
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Figure 3 — Spatial distribution of sulphide oxides by municipalities in Serbia
(Environmental Protection Agency of the Ministry of Environmental Protection of the
Republic of Serbia, 2019b, p.19), adjusted
PucyHok 3 — lNpocmpaHcmeeHHoe pacripedeneHue 8bibpocos okcuda cepbl 1o
myHuyunanumemawm 8 Cepbuu (Environmental Protection Agency of the Ministry of
Environmental Protection of the Republic of Serbia, 2019b, p.19), adanmuposaHo
Cnuka 3 — lNpocmopHa pacnodena emucuja CyMnopHUX okcuda no onuwmuHama y Cpbuju
(Environmental Protection Agency of the Ministry of Environmental Protection of the
Republic of Serbia, 2019b, p.19), npunazoheHo
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NOx emission in t/year, 2018
Emucuje NOx y t/god, 2018.
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NOx emission in t/year, 2018

Emucuje NOx y t/god, 2018.
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Figure 4 — Spatial distribution of nitrogen oxides by municipalities in Serbia
(Environmental Protection Agency of the Ministry of Environmental Protection of the
Republic of Serbia, 2019b, p.19), adjusted
Puc. 4 — lNpocmpaHcmeeHHoe pacripederneHue 8b16pocos8 okcuda azoma rno
myHuyunanumemam e Cepbuu (Environmental Protection Agency of the Ministry of
Environmental Protection of the Republic of Serbia, 2019b, p.19), aanmuposaHo
Cnuka 4 — lNpocmopHa pacnodena emucuja a3omHux okcuda o onwmuHama y Cpbuju
(Environmental Protection Agency of the Ministry of Environmental Protection of the
Republic of Serbia, 2019b, p.19), npunazofjeHo
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Novi Sad’s population exposure to variable air quality

According to the Statistical Office of the Republic of Serbia in 2017,
Novi Sad had the population of 356,126 inhabitants, which is 55,000
more inhabitants than in the census of 2002. From the Report on
Population Health in Novi Sad for 2018, it is clear that excessive values
of the following pollutants were determined in Novi Sad: PM, s suspended
particles exceeded the limit values by 12% (the limit value is 25 pg/m®),
PM, s suspended particles exceeded the permissible values by 8 % (the
permissible value is 26.4 pg/m®) and the concentration of benzo(a)pyrene
in PM,, suspended particles exceeded the prescribed values in 69% (the
prescribed value is 1 ng/m®) (Institute of Public Health of Vojvodina,
2019b, p.110).

The values exceeding the prescribed concentrations of air pollutants
in Novi Sad during one year period are presented using the cartographic
method in Figure 5. Urban areas are shown in black, while suburban
areas are shown in purple. The City’s Direction for Environment's data is
used for this method and provided by the Institute of Public Health of
Vojvodina.

According to the same report, exceedances of the limit values of air
pollutants are determined daily: limit/permissible concentration value
(50/50 pg/m?®) for PM4, suspended particles during 14 days, which is 25%
of 112 controlled days. Exceeded values were in the range from 52 to 88
ug/m*; daily limit/permissible value (85/97 pg/m®) for nitrogen oxide
during 10 days, limit values (2.77%) and 7 days, permissible values
(1.94%) out of 361 controlled days (Institute of Public Health of
Vojvodina, 2019b, p.111).

The concentrations of nitrogen-dioxide exceeding daily limits were in
the range from 85.5 to 134 pg/m?®; the concentrations of ozone exceeded
the prescribed value (120 pg/m®) during five days out of 350 controlled
days.

These exceeded values were in the range from 121.5 to 205 pg/m?®.
According to the Report on Public Health in Novi Sad for 2018, due to
national regulation, daily concentrations of PM, s particles are analysed
only annually.
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Stepanovicevo * CycneHgosaHe Yectiue PM2,5

a PM, s particles
{jﬁ Benao(a)nupen (PAH) y PM10
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Kisat [Cene] Benzo(a)pyrene((PAN) in PMyo

Budisava

Sremska
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Figure 5 — Values exceeding the prescribed concentrations of air pollutants in Novi Sad
during one year period (Institute of Public Health of Vojvodina, 2019b, p.110), adjusted
Puc. 5 — Exxeeo0Hoe rnipesbiweHue npednucaHHbIX KOHUeHmpauyul 3agpsa3Hsaouux
sewecmes 8 8030yxe eopoda Hosu-Cad (Institute of Public Health of Vojvodina, 2019b,
p.110), adanmuposaHo
Cnuka 5 — lNpekopadyere npornucaHux KoHUeHmpauuja 3azalyjyhux mamepuja u3
sa3dyxa epada Hosoe Cada Ha 20dutursem Husoy(Institute of Public Health of Vojvodina,
2019b, p.110), npunazoheHo

The cartographic methodis used in Figure 6 to show exceedances of
daily concentrations of air pollutants in Novi Sad during 2018. Urban
areas are marked in black, and suburban areas are marked in purple.
This method used the data from the City’s Direction for Environment,
provided by the Institute of Public Health.
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CyenengoBaqe Yectiue PM10
PM,suspended particles
AszoTamokcna
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T- MpuaemHu 030H
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Figure 6 — Exceedances of the prescribed concentrations of air pollutants in Novi Sad on
a daily basis during 2018 (Institute of Public Health of Vojvodina, 2019b, p.111), adjusted
Puc. 6 — lNpesbiweHue npednucaHHbIX KOHUEHmMpayul 3a2pasHAUUX seuyecms 8
8030yxe eopoda Hosu-Cad Ha exedOHesHol ocHose 8 meyeHue 2018 2oda (Institute of
Public Health of Vojvodina, 2019b, p.111), adanmuposaHo
Cnuka 6 — lNpekopayerse nponucaHux KOHUeHmpauyuja 3aealjyjyhe mamepuje u3 sazdyxa
epada Hosoe Cada Ha OHesHOM HUsoy mokom 2018. 2oduHe (Institute of Public Health of
Vojvodina, 2019b, p.111), npunasoheHo

Effects of degraded air quality on the population health in
Novi Sad

Medical disorders caused by air pollution (inner and external) in
urban and rural areas in both developed and undeveloped regions of the
world could be due to acute or chronic exposure (Piri¢ et al, 2018, p.29).

Based on the medical-geographic description method and the
analysis of the Report on Public Health in Novi Sad for 2018, the leading
causes of deaths are chronic non-infectious diseases (cardio vascular
and malignant diseases, respiratory and digestive system diseases,
diseases related to endocrine system, nutrition and metabolism) which
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make 86.2% of mortality. The most significant public health problem of
Novi Sad is chronic non-infectious diseases (Institute of Public Health of
Vojvodina, 2019b, p.8). According to the same report, almost half of the
morbidity rates outside of the Novi Sad health system are due to
diseases related to the cardiovascular system, the respiratory system,
skin, muscles, bones and the digestive system. The leading causes of
diseases among children in Novi Sad are diseases related to the
respiratory system (Institute of Public Health of Vojvodina, 2019b, p.8).

The total registered morbidity in primary care in Novi Sad during
2018 was 368,023 cases, with the leading diseases related to the
cardiovascular system (15.2%) and the respiratory system (12.7%)
(Institute of Public Health of Vojvodina, 2019b, p.36). Occupational
medicine provides primary health care for working population. This
service registered 122,764 cases of morbidity. The leading causes of
diseases were diseases related to the respiratory system (16.9%) and
the cardiovascular system (10.4%) (Institute of Public Health of
Vojvodina, 2019b, p.37). The pre-school health services registered
105,630 cases of diseases. The majority of those were diseases related
to the respiratory system (49%) and the upper tract (17.1%) (Institute of
Public Health of Vojvodina, 2019b, p.38). The total registered morbidity in
school health services was 81,337 cases. The leading causes were
diseases related to the respiratory system (40.8%) (Institute of Public
Health of Vojvodina, 2019b, p.39). The leading death causes of
hospitalized patients in Novi Sad in 2018 were diseases related to the
cardiovascular system with 30.4% in the total number of deaths.
Tumours were in the second place (19.3%) while diseases related to the
respiratory system were in the third place (17.2%) (Institute of Public
Health of Vojvodina, 2019b, p.42).

The pollution caused by traffic reduces the efficiency of the defence
mechanisms of the respiratory system and increases sensitivity to
respiratory infections. The presence of certain concentrations of nitrogen
oxides, carbon-monoxides and benzenes in the air lead to risks of cough,
bronchitis and asthma, especially with children. The most harmful to
health are emissions of suspended particles with a diameter smaller than
2.5 micrometres (PM,5). The medical geography forecast method is
helpful in concluding that these particles can go deep into the lungs
causing acute inflammatory processes. Long-term exposure to these
particles is related to various chronic diseases in adults, including
coronary artery disease, lung cancer and cerebrovascular diseases, as
well as children respiratory diseases (Obradovi¢-Arsi¢, 2014).
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According to the “ldentification of Environmental Risk Factors
Important for the Prevention of Chronic Obstructive Pulmonary Disease
among the Population of the City of Novi Sad” study conducted by the
Institute of Public Health of Vojvodina, during the summer period women
are more sensitive to pollutant exposure. Likewise, it is established that
beside heavy metals, spores of rust fungi and pollen as immunogenic
substances are often found in PM,q particles. It is well known that these
particles worsen asthma symptoms. Due to these facts, it is clear that
summer periods present risks for potential interactions of air pollutants
with allergens. These results could be explained by the fact that children
are longer and more frequently outside than the adults, as well as by
mutual influence of weather factors and PM10 particles, especially in the
mentioned period (if relative humidity is lower, the concentration of PMq
particles is higher). According to the same study, epidemiologic research
indicates a strong relation between PM;, and PM,s particles and
respiratory morbidity and mortality (Institute of Public Health of
Vojvodina, 2019a, p.12).

Protection measures

Numerous health effects present in the subject territory certainly
indicate the current state of air quality. Air pollution reduction and the
limitation of pollutant emissions should be of greater importance in the
future, as well as the promotion of alternative sources of energy, clean
industry, the principle of “pollutant paying”, traffic reduction, bicycle use,
etc.

Services in charge of monitoring the air quality in the territory of the
city of Novi Sad are obliged to continually monitor air quality and send
data to the competent institution. This institution combines and unites
data from different areas of Serbia and its name is the Serbian
Environmental Protection Agency (SEPA).

The network of automated monitoring of the air quality in Vojvodina
province is presented in Figure 7 with the cartographic method. It shows
that there are three measuring stations in the territory of Novi Sad — two
are established by SEPA and one by the Provincial Secretariat for Urban
Planning and Environmental Protection (PSUPEP). These three
automated measuring stations continually monitor pollutants along with
the basic weather parameters and send hourly average measured
concentrations using ADSL/GPRS in real time, for further processing in
the central data processing systems.

By the EU Exchange of Information Decisions (Eol), air quality data
are defined together with the process of informing the public as well as
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the exchange of data with other member states (Larssen et al, 1999,
p.4). In accordance with the Eol classification, these three measuring
stations are located in:
¢ Novi Sad — Rumenacka; this station measures the influence of
traffic in an urban area with residential/commercial characteristics
and SEPA is in charge of it;
e Novi Sad — Liman; this static station is in an urban area with
potential agglomeration, with SEPA being in charge of it; and
o Novi Sad — Sangaj; this static station in a suburban area with
residential characteristics measures the influence of specific
industrial pollution, with PSUPEP being in charge of it (PSUPEP.
More information at http://www.ekourbapv.vojvodina.gov.rs).

The analysis-synthesis method shows (Figure 7) that the
agglomeration of Novi Sad is covered with only three permanent air
quality measuring stations. For a city of the size of Novi Sad with the
population of over 350,000, it can be said these are good locations, but
still inadequate for a real situation regarding the air quality in Novi Sad.

According to the ‘“ldentification of environmental risk factors
important for the prevention of chronic obstructive pulmonary disease
among the population of the City of Novi Sad” study, conducted by the
Institute of Public Health of Vojvodina, air quality measuring is significant
in the efforts for preventing obstructive pulmonary disease, as the air
quality is one of the factors for the mentioned disease. Every air quality
assessment related to population diseases, e.g. assessment of the
environmental factors influencing population health, is very important for
the policy of improving the protection of population health and managing
air quality. According to the same study, the following is necessary:

¢ Institutional networking and stronger capacity for air quality
monitoring with a view to assessing population exposure;

o Assessing the influence of air quality on public health using
models with a wider spectrum of air pollutants and environmental
factors, during a multi-year period;

o Improving the information system (health statistics and
environmental data networking);

Informing the public using the Air Quality Index; and

e Increasing the level of ecological awareness and education

through establishing special programs.
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THE NETWORK OF AUTOMATED AIR MONITORING
ZONEAGLOMERATION BY THE TYPE STATION/OPERATOR (VOJVODINA PROVINCE)
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Figure 7 — Network of automated air monitoring in Vojvodina province; by the type of the
station and its operator (Pokrajinski sekretarijat za urbanizam i zastitu Zivotne sredine,
2020), adjusted
Puc. 7 — Cemb asmomMamu4ecKko2o MOHUMopuUHaa ammocghepHo2o 803dyxa 6 AllB; no
muny cmaHyuu u ornepamopy (Pokrajinski sekretarijat za urbanizam i zastitu Zivotne
sredine, 2020), abanmuposaHo
Crniuka 7 — Mpexa aymomamckoe MOHUMopUHaa ambujeHmarHoe easdyxa y AllB, no
muny cmaHuye u ornepamepy (Pokrajinski sekretarijat za urbanizam i zastitu Zivotne
sredine, 2020), npunazoheHo

If the Air Quality Index shows unhealthy air, it is necessary to adhere
to proper warnings and recommendations. Special attention and
limitations for outdoor activities should be directed to specific population
categories, such as children and the elderly.

According to the Report on Air Quality State for 2018, weather
parameters affect the maximum pollen concentration in the air, notably
air temperature, humidity, and precipitation. Besides weather conditions,
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proper and timely trimming of grass and weeds has a positive effect in
reducing pollen concentrations in the air. It is necessary to increase
controlled extermination of aggressive weeds such as common ragweed
(Ambrosia artemisiifolia) as a reliable measure in reducing the
concentration of this strongest allergen in the air (Environmental
Protection Agency of the Ministry of Environmental Protection of the
Republic of Serbia, 2019b).

Conclusion

In order to fulfil the WHQO's aim — health for everyone, the progress
should not be focused only on reducing cases of diseases related to air
quality, but it is necessary to prevent them and define measures for the
prevention of air pollution in the whole territory as well.

It is important to emphasize differences in individual immune
systems as well as in the quantity and types of harmful agents. People
also differ in body response to an infectious dose, depending on their
predispositions (age, general state of health, and other factors). It is
necessary to properly manage health risks through defining the
prevention measures and the measures for population protection. In case
of negative effects and emerging diseases related to air pollution, it is
necessary to adopt the measures for suppressing diseases in the
territory in question (Kri¢kovi¢ et al, 2019, pp.61-76).

According to the WHO, a public health care system, aiming at
reducing the risk of emerging diseases and promoting good relations in
the community, needs to monitor many social and environmental factors
(World Health Organisation, 2020). The DPSEEA model has a wide use
in all segments of environmental and medical geography. Therefore, it is
possible to use this model for the identification of potential hazardous
risks in the environment alongside with health side effects in order to
protect public health and avoid negative effects.

In this article, the cause-effect relationship between polluted air and
public health is presented through driving forces, pressures on the
environment, state of the air quality, population exposure to pollution, the
effects of pollution to public and individual health, as well as actions
which should be applied in order to reduce air pollution and increase the
health of Novi Sad's population.

Identifying industry as one of the driving forces and pressures
affecting the environment is only the first step in order to assess air
quality. The absence of statistical data for the usage of fossil fuels in
traffic as well as for the number of miles per inhabitant is compensated
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by measuring pollutants from traffic, so the average particle
concentrations per year are mentioned, as well as the number of days
with exceeded concentrations of pollutants such as particles. Diseases
morbidity and mortality among Novi Sad's population related to air
pollution are also shown. Finally, preventive and protection measures are
presented as actions which should be adopted in order to improve the
health of Novi Sad's population.

In accordance with the Health Environment Indicators in the
Republic of Serbia in 2015 report, the DPSEEA model starts from the
basics because it is primarily focused on population health and the
environment, as the driving forces are a product of pressures themselves
(mechanism of harmful effects). This model is beneficial since it
comprises a wide spectrum of potential forces (harmful effects) and the
ensuing public actions, bringing together professionals, field workers,
laboratory work force as well as managers in the field of environment
managing and public health in order to deal with emerging problems in a
comprehensive manner.
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MPUNYUHHO-CIIEACTBEHHAA CBA3b MEXOY COCTOAHWMEM
KAHECTBA BO3OYXA B HOBWU-CAOE W 300OPOBbLEM
HACEJIEHNA C MCMNOJIbBOBAHMEM MOJEJIV DPSEE

OmuHa C. Kpunukosuny

Benrpagckun yHnsepcuteT, reorpaumyeckmin pakynbTeT,
r. benrpag, Pecnybnuka Cepbus

PYBPUKA TPHTW: 39.00.00 TEOIPA®UA:
39.25.00 MeguumHckas reorpacdus;
39.25.15 YcnoBus cpeabl U 300p0OBbe HacerneHus,
39.25.19 lNeorpacpus 6onesHew n nx Bo3dygutenen,
39.25.23 Mepguko-reorpacuyeckas xapakrepmctuka
OTAENbHbIX TEPPUTOPUIA, 30paBOOXPaHEHME B
OTAENbHbIX CTpaHax
BWO CTATbW: opurmHansHas Hay4Has ctaTbs

Peswome:

BeedeHue/uenb: Uccnedosamernbckol npobremol OaHHOU cmambu
sensemcsi 30o0posbe HacesieHuss e2opoda Hoeu-Cad. [Mpedmemom
uccriedosaHus 18/11emcs cocmosiHue KadYecmea 8o30yxa. B cmambe
rnpedcmaesieHa 83aUMOCB53b MEX0Yy 9amuMu cesMeHmamu C
nomowbtomooenu DPSEEA. Llenb OaHHOU cmambU 3aK/irodaemcs 8
rpusrieyeHUU BHUMAaHUsI KHeobxodumMocmu coxpaHeHuUsi 300po8bsi
HaceneHusi Hoeu-Cada. CouuanbHasi uenb uccriedosaHusi OO/mKHa
obecneyums npedocmasreHue HacesneHuo Hoeu-Cada Hay4HbIX
0aHHbIXO 8M1USHUU Kadecmea 8030yxa, a Ha OCHO8aHUU 3amux OaHHbIX
0osmKkHblI 6bImb PednpuHsIMbl Hadnexawue Mepbl Onsi CMs24YeHUSs
HezamugHo20 e8030elicmgeusi Ha 30oposbe HacesieHus.. OcHosHas
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auromesa Hacmosiuwe20 uccnedosaHusi ommarskueaemcsi om ¢hakma,
umo Kadecmeo go30yxa enusiem Ha 300p08be HacesieHusi 8 2opode
Hosu-Cad.

Memodbi: B cmambe npumeHsinucs  criedyrouue  mMemoobl:
modersnuposaHue, aHasu3-cuHme3s, cmamucmudeckuld mMmemod, Memood
Knaccughukayuu, Mmemod KOMOUHUPOB8aHUSs, 2e02pagho-9Ko1oau4ecKul
memo0d, memod eeocpagho-mMedUUUHCKO20 OnucaHusi, Memoo mMeOuKo-
2eozpaghuyecKoz0 Npo2Ho3a, a makxe kapmoepaguyeckuli Memod.

Pesynbsmamebi:  Ucnonb3yss modens DPSEEA Ha  npumepe
3aeps3HeHuUsi eo30yxa 8 eopode Hoeu-Cad, O6biiu  8bIsI8IEHbI
cnedyouwue ¢hakmopbl: 08UXyuue Cufbl 3a2ps3HEHUsT 8030yxa,
dasnieHue U cocmosiHUe Kadecmea 8030yxa, [M008ePKEHHOCMb
HacesieHus1 3aepsi3HeHUro 8030yxa, erusiHUe Ha 300poebe Yerioeeka, a
makxe Mepbl u delicmeusi, komopbie crnedyem npednpuHams. C
nomMowbro eblweyrnoMsiHymout moderniu makxe bbina npedcmaesneHa
83aUMOC8s3b MEXOY IMUMU CeeMeHmamu.

Bbigod: [lpumeHeHue Hacmosiwel MoOenu ekKoYaem WUpoKUU
criekmp nomeHyuanbHO20 B8J/IUSIHUS (HezamueHo20 eo3delicmeusi) U,
Kak crniedcmeue, 8biHyxOeHHbIx delicmauli coobwecmea, 0bbeOUHSS
3Kcrepmos, rnosesbix U s1labopamopHbIX crieyuanucmos, a makxe
pykosodumernel (MeHedxepos) 8 obriacmu yripasrieHuUsi OKpyxarowjel
cpedoli u  obwecmeBeHHbIM  30pasoOXpaHeHUeM C  Uerslbio
8CECIMOPOHHEZ0 yCmMpaHEeHUsI B03HUKWUX rpobrem.

Knodesbie crnosa: ka4ecmeo 6030yxa, e2opod Hoeu-Cad, moderib
DPSEEA, uCmMOYHUKU 3a2psi3HEHUsl, 300p08bEe HACEIeHUSs, MEpbI
3auWumei.

Y3POYHO-MOCIEANYHA BE3A USMEBY CTAHA KBAITMTETA
BA3YXAY HOBOM CALlY N 3[PAB/bA CTAHOBHULLTBA
NPUMEHOM MOJENA DPSEEA

Emuna C. Kpuukosuh

YHuBepautet y beorpagy, Neorpadckn akynTer,
Beorpag, Penybnuka Cpbuja

OBJACT: reoHayke, 3allT1Ta X1UBOTHE cpeauHe
BPCTA UJTAHKA: opurnHanHun Hay4yHu paj

Caxemak:

Yeod/uurb: [NpedMem ucmpaxueara 0602 pada jecme cmare
Keanumema ga3dyxa y epady Hoeom Caldy u ke2o8 ymuuyaj Ha 30pasrbe
cmaHosHuwmea. Y pady je npedcmaerbeHa ee3a u3meRy o8ux
ceameHama rnpumeHoMm modena DPSEEA.OcHOBHU Uurb ucmpaxusar-a
jecme Oa ce Ha OCHOBY Hay4YHUX casHarba y 6e3u ca ymuuajem
keanumema e8a30yxa Ha 30pas/be cmaHosHuwmea Hoeoe Cada,

112



npedysmy odpeheHe mepe padu omknamara Hez2amueHux rocreduua
ro 30passrbe. OcHogHa xurome3sa ucmpaxugarsa rnosasu 00 HYuHeHUUe
Oa keanumem ea3dyxa ymude Ha 30paes/be cmaHosHuUwWmea Hoeoe
Cada.

Memode: Y ucmpaxueary cy KopuwheHe cnedehe memode
ucmpaxuearba: Memod moodesnogarka, Memod aHanu3a-cuHmesa,
cmamucmuyku mMemod, mMemod Knacughukayuje, KoMbuHo8aHU Memaod,
2eozpagbcko-eKkoowKku  memod, Memod MedUUUHCKO-2eozspaghcKoe
onucusawa, Memod MmedUUUHCKOo-eeospaghcke rMpoeHo3e, Kao U
Kapmozepacghbcku memoo.

Pesynmamu: [lNpumeHom modena DPSEEA Ha npumepy 3azaherba
gas0yxa Ha mepumopuju Hoeoz Cada udeHmucghukogaHu cy riokpemaydu
3azahersa 8a3dyxa, Mpumucyu U Ccmare Ksarumema 8a3dyxa,
usnioxxeHocm rionynayuje 3azahery, 30pascmeeHu eghekmu, Kao u mepe
3awmume U aKkuuje Koje 6u mpebano criposecmu. Takohe, npumMeHom
HasedeHoz MoOena npedcmasrbeHa je eesa u3Mehy HasedeHux
ceameHama.

Sakrbyyak: [lNpumeHa o060z Mmodena obyxeama WUPOKU Criekmap
rnomeHyujanHux cuna (wmemHux Ogjcmaea) u akyuja 3ajedHuue Koje u3
HUX rfipousunase, 0osodehu y ee3y npoghecuoHarnHe kadpose, sbyde ca
mepeHa u u3 nabopamopuja, kao u pykoeoduoue (MeHayepe) u3
obrniacmu yrpaerbarba XUBOMHOM cpeOUHOM U jagHoe 30paesba, ca
yurbem Oa ce Ha ceeobyxeamHuju Ha4yuH base pewasaH-eM HagedeHUX
npobema.

KrbyuHe pedu: keanumem ga3dyxa, epad Hoeu Cad, moden DPSEEA,
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