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Abstract: Basic relations between the state of air pollution and their effects on chemistry of precipitation were
introduced in this paper. Changes in the composition of atmosphere were defined by numerous chemical elements
and compounds different in character which also affect the phenomenon of acidification and alkaline processes.
The interconnected sources of emission, relations between urban and rural, the regime of rainmeasuring system and
climate elements combined as whole give us more complete image of the global phenomenon and its effects on
cities as a contemporary social development first of all caused by industrialization , its dependance upon fosil
sources of energy and demographic pressure. Characteristics of main pollutants were considered as well as their
ability to modify atmospheric conditions, but also the influence of climate elements on those conditions, ph rainfall
average value movement, seasonal and daily variations, the influence of industrial zones and agglomeration on the
conditions in the area much wider than emitters.
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Introduction

Precipitation is one of necessary conditions for the living world to exist. Water
provided by precipitation enables the survival of the living world. By its nature rain is gently
acid; however, acidity reaches alarming degree in the middle of XX century due to the
emission of gases from factories, electrical and industrial facilities, houses, traffic. The
problem goes back a hundred years into the past but its actualization was particularly
emphasized in the last 30 or 40 years. Scientists agree that principal cause is air pollution
and by that they also agree the combustion of fossil fuels causes acid rains, people mostly
use coal and natural gas to heat their homes, electrical energy is irreplaceable in everyday
life, production, use of various devices, while oil and gas are the basis of traffic. All gases
and energy emitted from objects that use these sources accumulate harmful substances in the
air, they cannot be held in the atmosphere forever because the dinamics of natural processes
causes a reverse effect in terms of acid rains.

Circling through hydrological cycle precipitation tie to itself different air salts,
particles of dust, gases, cosmic and solar radiation so that they are gently acid in character.
Even air that is not polluted contains chemicals and particles which float in it, dust, pollen,
natural gases reacting with rainfall and thus creating a weak solution of carbon acid. This
gently acid rain has no harmful effects, to be precise it is necessary for normal function of
the ecosystem. The values of ph ordinary rain that does not have harmful effects on Earth's
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surface range from 5.6 ph to 7 ph (distilled water). The border of acid depositions is below
5.6 ph.

Acid rain is a widely used term to describe different ways along which many acid
compounds in the form of a drop come from the atmosphere. The most precise term of the
phenomenon is deposition that appears in three forms:

1. Moist deposition- it is related to acid rain, fog and snow. All this acid
precipitation from the outside, from the soil and through pedological layer affect plants and
animals. The strength of the impact depends on a number of factors, from the degree of
water acidity, chemical and receiving land capacity and types of trees, fish and other water
organisms.

2. Dry deposition- it relates to acid gases and particles, about the half of
atmospheric acidity falls to earth in the form of dry deposition, wind deposits particles and
gases on buildings, houses, means of transportation, trees. Dry and deposited gases and
particles can be also washed away by rain making water even more acid.

3. Covered deposition- or the deposition from clouds and fog that is partially both
moist and dry is independent of chemical reactions, it is mostly present in coastal areas.
(https://www.ff.bg.ac.rs)

The presence of different impurities leads to air turbidity that is both optical and
mechanical. Atmosphere, that is air is a mechanical mixture of several gases whose part in
lower regions of the atmosphere is more or less constant. Except permanent ingredients,
there are various impurities in the atmosphere. Among them the most present is steam
(natural and anthropogenic), ash, different gases, salt particles, plant spores, bacteria etc.
Together with anthropogenic emission of heat and altered type of soil they represent the
main cause to the origin of ,,city rain“ (Andelkovi¢ G., 2005). The flux of these substances
between surface and atmosphere is performed in more ways, first of all by lifting particles
from the soil with the help of wind, storms, convections and other air movements..

The causes of acidification in Serbia

The acidification phenomenon gains its significance in the time of accelerated
industrialization and urbanization midst XX century, and what is particularly characteristic
of this problem is pollution over permitted values, great deal of chemical elements that react
and wide spectre of negative effects. The process is speeding up the decay of constructing
materials and colours, the dyingout of the ecosystem, the pollution of superficial waters and
forests, it decreases visibility, it affects human health (https://www.epa.gov). Air pollution
over permitted values is one of main questions which European Union deals with in its
legislation that is causing air pollution in a country and its transport to neighbouring ones.
However, the character of chemical compounds affects pollution properties while sulphur
dioxide deposits and ties itself to near the emission, nitrogen compounds are more capable
of scattering and they can appear at a place farther from emission. Geographically speaking,
the time of stay and transport distance vary, it decreases going from central Europe towards
outer parts of the continent, principally caused by meteorological conditions (the direction
and speed of winds), aerodynamic resistance in border layer, the amount of pollution and
vertical component of air movements (Group authors, 2003). Acidification mostly originates
from sulfur and nitrogen oxide emissions that reached environment during the combustion
of fossil fuels and melting of sulfide minerals, as the pollutants were transported hundreds
kilometers into the atmosphere, oxides engage into a complex series of chemical reactions
and form acids.

One of main processes that occur is the reaction of carbon dioxide with water
which creates carbon acid. Carbon dioxide can exist in different forms related to water. It is
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often and in the simplest fashion dissolved in water thus transiting from gas into liquid state.
However, those quantities are very small (less than 1%) that transit from gas into liquid state
forming acid (Pepper 1., Gerba C., and Brusseau M., 2006). Of course, in case of greater
concentration of carbon dioxide in the atmosphere there is also greater concentration of acid
that could have negative effects. Increased CO, concentration activates certain elements
specifically aluminium that negatively affects sea surfaces and the living world, primarily
due to the lack of natural buffers (Schindler D., 1998). Rainfall on average contains 63.2%
of nitrogen, 35% of oxygen and 1.8% of carbon dioxide. Chemical reaction of carbon acid
origin:

C02 + Hzo — H2C03

The largest part of acidification in rain with the reaction of hydrogen-peroxide
that can be found in the clouds creating sulfur acid, this mechanism mostly occurs during
summer months when there is much precipitation. Hydrogen-peroxide is formed during
photochemical reactions caused by evaporation of organic compounds. During winter
months there are less hydrogen-peroxide concentrations, so that there are fewer reactions.
Smaller part of sulfur acid is made beyond these processes and it is connected to the reaction
with ozone and other oxides in the air that are not in connection with clouds (Kulp J., and
Herrick C., 1988). Hydrogen-peroxide is the most efficient oxidation element in the process
of transfiguring broken sulfur dioxide into sulfur acid. This is the product of photochemical
reactions. The lower ph, the faster is the reaction of broken sulfur dioxide up to the value of

5 (Deng Y., and Zuo Y., 1999). Almost 75% of acidified precipitation goes to sulfur
compounds. Beside anthropogenic emission of sulfur dioxide that makes 80%, the
remaining amount goes to natural processes first of all to volcanic activities. The transition
of sulfur dioxide into sulfur acid is relatively slow process and it can last for couple of hours
to couple of days while nitrogen oxide reacts within less than an hour. Also, the reaction
with ozone is very important. The presence of different pollutants can play a role of a
catalyst in the creation of acid, where iron ions, magnesium, vanadium and coal soot. The
oxidation of sulfur dioxide with oxygen in the air is insignificant compared to oxidation
with help of ozone and hydrogen-peroxide (https://www.acs.org).

S (fossil fuels in the means of transportation) + O,—SO,
SOZ + Hzo = stOj,
SO3 + HzO —>H2804

The involvement of nitrogen oxide causes about a quarter of acid rains to come
into being, beside natural processes that emit nitrogen oxides, large producers of nitrogen
oxide ate traffic and power plants. Nitrogen oxide that naturally and independently of
human activity influence contributes to the acidity of rain is mostly formed during storms,
that is by reaction of nitrogen and oxygen during electrical charges. In air nitrogen oxide
reacts with water when nitrogen acid is made. Such acid dissolves in water in hydrogen and
nitrate ions decreasing ph (Casiday R., and Frey R., 1998). In photochemical reactions
between nitrogen oxides and ozone the concentration of the compounds directly depend
upon sunlight, they react thanks to light energy and they create photochemical smog
(https://www.acs.org).

N2 + 02—>2NO
2NO + 02—> 2N02
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Beside these two elements ozone plays an important role in contributing to
acidification, reacting with sulfur acid it releases peroxide radicals, which reacting with
other organic acids from 5-20% in total acidification (Singh A., and Agrawal M., 2008).
What is characteristic of lower atmospheric layers is the creation of photochemical smog,
ozone and its precursors have atmospheric time of being held for several days and during
summer months they can cause numerous negative reactions and transport to distances of
400-500km per day causing trans-boundary pollution (https://www.eea.europa.eu). When
pollutants have reached atmosphere, their faith largely depends on physical processes such
as dispersion, transport and depositions as well as on very complex chemical processes
which occur all the time from the moment of emission to the moment of surface
precipitation. Factors that are critical to the destiny of pollutants are height at which
emission takes place, the amount of solar radiation, precipitation as well as characteristics of
land surface on which acid rains deposit. Regarding acidification itself it does not need to
appear only in the form of precipitation, but it can also appear in the form of snow, fog and
tiny particles of dry material that came to earth depending on weather conditions and
geographical position (https://environment.nationalgeographic.com). The preview of sulfur-
and nitrogen-oxide emissions on municipality level is given on picture 1.
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Fig. 1. Geographical distribution of sulfur dioxide and nitrogen oxide emission on municipality level
(Source: Grupa autora., 2013)

Drawing a parallel with emission it is possible to interpret this condition from the
aspect of industrial and economic development, concentration of population and traffic
frequency in some regions of republic, activities that are present, resource deposits...

Though the relationship between anthropogenic emission of sulfur dioxide and
nitrogen oxide that comprises 1/10 of anthropogenic origin related to total emission looks
small, an analogy can be drawn with the example of the relations between CO, involvement,
its minimal percentage increase and its impact on global changes and Greenhouse effect.
Similar comparison is acidification increase of 25% in the last 200 years that brought about
the decrease of ocean base values of 0.1 ph. In global view, these indexes are not interpreted
dramatically enough but such ph value fall is more evident in coastal areas of continents
particularly of the northern hemisphere and countries in progress.

When talking about current study of acidification in Serbia, the problem occurs in
organizing observation and creating database for examination of this phenomenon.
Insufficient coverage that does not coincide with meteorological stations and the lack of data
represents a serious problem to the real picture of acidification in different regions in Serbia.

34



The paper further explores general state of precipitation acidity in our country as well as
possible solutions to improvement of existing and creation of a new, complex database
concerning the phenomenon.

The state of atmospheric pollution in Serbia

Agency for environmental protection under the aegis of Ministry of agriculture
and environment is dealing with sampling and collecting data about air pollution. As it is
shown on picture 1. emissions are associated with urban areas and agglomerations where on
city levels and depending on the amount and location of measuring stations received data
vary, so that on city level air condition can be differently categorized. Those oscillations can
be observed from the aspect of meteorological conditions, altitude, traffic frequency, the
quantity of heating plants, industry... Suspended particles, carbon monoxide, downstairs
ozone, heavy metals, allergens are included in the patterns of air pollution. Thus Belgrade as
an agglomeration crossed permitted air pollution limitations in 2013 in annual account. SO,
border value of 50 pg/m’ in the same year was measured in Belgrade at two measuring
points, Belgrade-Zemun 4 times and Grabovica 4 times, while NO, with border value of 40
pg/m’ at measuring points Belgrade- Despot Stefana (46 days), Belgrade-Slavija (24 days)
and Belgrade-Mostar. To compare, in 2013 at measuring station Bor-Gradski Vrt SO, values
of 225 pg/m3 were measured, and in total there were annually 137 days with the excess of
daily values. Of course, the parameters for interpreting these values are different particularly
for Belgrade, where higher NO, values can be viewed from the aspect of traffic and
frequency of certain city areas, while in Bor SO, should be interpreted from industrial
aspect, physical and geographical conditions and the character of pollutants. One of
indicators that can affect atmospheric conditions is particles of different substances present
in large cities and less than 10 pg/m. They are often invisible to the naked eye but they can
manifest in the form of black or white smoke depending on the origin and fusion with other
emissions. During 2013 the PM10 annual border value of 40 pg/m3 was in excess of at
most measuring points. The largest concentrations were recorded at measuring places:
Valjevo 63, Uzice 61 and Belgrade-Despot Stefan 55 pg/m® (Grupa autora., 2013). On
picture 2 the graphical view of annual movements of main emissions that are acid in
character was given which shows tender increase trend in the last years though 2001 was
significant in terms of measures such as: the law about air protection, regulations to collect
data for National inventory of emitting gases with Greenhouse effect, the law about ratifying
the Convention of excessed limitations to air pollution at large distances, introducing annual
emission quotas. ..
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Fig. 2. The trend graph of emitting acidifying gases
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According to automatic air monitoring, it can be concluded that air in Serbia went
from clean to relatively polluted in Vojvodina, where first category air mostly prevailed.
The worst situation was in agglomerations and cities that suffer huge degree of urbanization
and the air is defined by the involvement of different industrial branches and traffic
frequency. Thus when they talk about excess of polluting substances, PM10 most affected
air conditions in Belgrade, Uzice, Smederevo, Valjevo, Kosjeri¢. Categories of air quality
can be a good parameter for the development of certain urban area and its value has reverse
proportion. The trend of air improvement is recorded in Ni§ and Novi Sad, particularly due
to the reduction of daily activities and due to turning heating plants towards the use of
natural gas. During 2013 28% of Serbian population was potentially exposed to
concentrations of polluting substances above referential level of which 78% lived in urban
areas. Great problem of Belgrade is air pollution caused by exhaust gases from motor
vehicles, for example daily concentrations of benzene when there is intense traffic reach
values five times higher than permitted, the problem is carbon monoxide, sulfur dioxide and
tiny particles that progressively grow per m® from morning and they culminate regarding
concentration in early afternoon. In Serbia there is high level concentration of sulfur and
lead in air due to bad fuel quality, i.e. petrol with lead and diesel fuel additives which
represents great problem (Besermenji S., 2007). The influence of topographical
characteristics and traffic intensity can be vividly displayed at different locations in
Belgrade. Despot Stefan Avenue is located at the altitude of 108 meters and it is one of
several busiest points of Belgrade that directly connects two also busy locations, Pancevo
Bridge and Terazije Tunnel and it represents the most polluted area. Vracar is located at the
altitude of 138 meters and it represents important traffic location that connects central city
traffic line Slavija to highway M-75 exit road that suffers less air pollution and Kosutnjak
that is located at the altitude of 203m and it is not proximately burdened by traffic in the
city.

Pancevo records air quality improvement, particularly owing to respecting border
values of emissions but this example gives view of unfavorable influence of winds from
industrial zone. Since petrochemical industry is developed and oil refineries mostly emit
chlorine, benzene and toluene, due to lack of town planning south industrial zone is at the
direction of two dominant winds, southeast and northwest, southeast winds carry polluting
substances to the city of Pancevo.

Table. 1. Trend of air quality in zones and agglomerations

Source: Agency for environmental protection
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Sporadic appearance of acid deposit were recorded in Pancevo and Bor and they
were episodic in character, though the occurrence of high sulfur dioxide and nitrogen
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dioxide values is mostly constant in these areas. Main changes occurred in soil podzol and
pollution of surrounding vegetation. Minimal values of acid rains in these areas in Serbia
moved around 3 ph and they did not affect larger territories. The sources of emission as well
as their character coincide with the rest of the world, and principal emitters are thermal
power plant “Nikola Tesla” A and B in Obrenovac, mining and smelting complex in Bor,
thermal power plant “Morava” in Svilajnac, and thermal power plant in Kostolac as well as
some local plants.

Basic principles of position change of measuring spots while planning stationary
monitoring network for air pollution are based on: choice of tracking objects, defining the
method of tracking, defining the work capacity of each stationary station. When the choice
where stations will be moved is done, you should pay attention to town planning, the
calculation of orientation values concerning concentration fields of harmful substances,
meteorological properties of areas, and pollution data in previous period. The minimal
number of measuring stations for cities with population over 2 million is 15-20 and each
measuring station should cover the area of about 4km”. The stations in cities with low-level
pollution should be at distances of 10-15 while the distance between stations in cities with
high-level pollution must be reduced to 2, 3km. The replacement of stations in settlements
with complex relief and with considerable number of sources of polluting substances covers
the area of 5-10km? while the area for measuring stations in plains is estimated at 10-20km?
(Tasi¢ V., Milivojevi¢ R., i Milosevi¢ N., 2006). When it is spoken of border values of
contaminating substances, they differ on the level of inhabited areas on one side, on the
other in uninhabited and recreation areas, but also in daily border and average annual values.
In terms of inhabited areas average annual value for sulfur dioxide and smoke particles is 50
pg/m’ , speaking of uninhabited and recreation areas the value is 30 pg/m’, the value of
nitrogen oxide in inhabited areas is 60 pg/m’ while concerning uninhabited and recreation
areas the value of nitrogen oxide is 50 pg/m’. The border value of sulfur dioxide in 24-hour
period for inhabited areas is 150 ug/m3, for uninhabited and recreation areas is 100 pg/m’.
The border value of nitrogen dioxide in 24-hour period for inhabited areas is 85 pg/m’ and
for uninhabited and recreation ones 70 pg/m’.

Observation and pollution state in Serbia and geographical distribution of acid
precipitation

By studying and following pollution of atmospheric precipitation, the degree of
atmospheric pollution can be widely determined and followed. The problem of air quality is
surely one of fastest growing problems related to human influence on environment.
Polluting emissions circulate through downstairs layer of atmosphere around the emitters
including various processes such as diffusion, dispersion, transformation and depositing
(Zivkovi¢ N., Migi¢ N., and Jovanovié M., 2014). Physical and chemical properties of
precipitation depend on area where air mass is formed, the system’s total amount of clouds
and the level of pollution in layers below cloud level where precipitation occurs, so it could
be said that the composition of precipitation mostly reflects atmospheric composition.

Metal processing and production should also be mentioned whose usage is broad
and that affect precipitation, more accurately great number of these metals gives base
reactions with water so that, in this case, the chemical reaction gives ph values over 7. Those
are mostly metals from the first and second group in periodic system, and base reaction with
rainfall is given by aluminium, magnesium, calcium, sodium, iron, lead, zinc...and the
activity of alkaline metals grows with the increase of atomic number. What should not be
forgotten are complex chemical compounds such as hydrogen sulfide that can be found in
organic compounds and it is released by degradation of proteins in rotting period, thus

increasing ph over 7. This gas cannot necessarily be found in natural surroundings but it
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often exist in fertilizers and in industrial waste rich in proteins that has large local influence
on ph value formation. Many of these elements are amphoteric, more precisely they can
react and build both acids and bases. When we are talking about taking samples and ph
values in Serbia, the problem occurs due to data lack for Vojvodina, but also the data
scarcity of regional station network that delivers precipitation samples to Agency for
environmental protection and that number has been reduced only to Kamenicki Vis and
Zeleno Brdo in the last years, the results are published in regular annual statistic reports. The
precipitation height is determined by reading climatic daily reports, taking samples is
manufactured (by using bulk method) in the same period when precipitation height is
measured, so from 7 a.m. the previous day until 7a.m. the next day. Sample delivery is
performed once in 15 days from the station Kamenicki Vis. All chemical analyses are done
by using the method of ionic chromatography.

Taking samples of atmospheric precipitation is done by bulk (dry/wet) method.
Applied method is based upon collecting precipitation in a bottle with a funnel which is
placed at the height of 1.5 meters above the ground at a chosen measuring spot. PVC bottles
were used, the 2-litre volume, and funnels that are 20 cm in diameter and were made of inert
material. Twenty-four-hour samples were being collected, each morning at 8h local time and
bottles and funnels were changed no matter if there was precipitation or not. From the
collected daily samples that contain precipitation, one-week samples were made that were
analyzed. To avoid absorption of metals from collected precipitation, 1 ml of concentrated
nitrogen acid is added. The samples were analyzed the moment after the formation of
integrated week sample, and if that it’s not possible, they are preserved in the fridge at 4 °C
until the analysis (Grupa autora., 2012).

No ph value taken from rainfall should be considered absolutely true but it should
be considered to be the most approximate value. In the meantime, from taking samples up to
the analysis, certain components can be changed at different degree and it is particularly
related to the temperature and ph. Gases that were dissolved in water can evaporate or
dissolve in water. Such and similar rain components should be determined at the place of
taking samples or they should be fixed. The change in ph, the content of carbonates, free
CO2 and other parameters can cause the change of component characteristics from the
samples (Kukucka M., i Kukucka N., 2013).

Depending on season and nature emissions differ, the most dominant one during
winter months is the emission from stationary sources primarily from plants for heat and
energy production, while the most dominant emission during summer months is the one
from motional sources, series of different transportation means because it is the time of
largest number of travels and transports. Besides that, the development of a region also
affects the seasonal differences. Because of these reasons it is not easy to find simple
correlation between emission and acidity of atmospheric deposit. Large number of variables
as well as the origin of pollutants, their type and conversion, transport through the
atmosphere and precipitation is a complex system that cannot provide a simple answer and
requires complex modeling systems. When one goes deeper into the analysis, they should
not disregard the compound and element properties and their properties defined by the
ability to disperse, whether they are mobile or static, how far they can be transported, how
they affect one another- like catalysts or inhibitors as in the case of CO, where its increase
modifies natural reaction ways. When picture 3 is observed, it is necessary to pay attention
to the amount of precipitation and seasons in terms of average monthly values. Besides the
cause-and-effect relation between emission and ph, it is important to analyze the altitude of
precipitation and more accurately the rain regime.
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Fig. 3. Middle average ph values of precipitation expressed on monthly level in 2010

First of all an analogy can be drawn between values agglomeration areas and
other settlements, in the case of Belgrade precipitation acid in character occurs almost
during entire year, especially during winter months when they have properties of acid rains
and annual variations have a range of one measuring value of ph scale. The lowest values
are at the end and at the beginning of the year when the amount of precipitation is low and
when emissions from stationary heating devices, transport, thermal power plants are large.
The most convenient situation is during spring when enough amount of precipitation can
constantly for several days in row purify atmosphere above urban areas and it actually
shows the phenomenon when the altitude of precipitation is higher and when those days
with precipitation come in sequence, the conditions of ph value are more convenient. The
results in laboratory should not solely be regarded as absolutely relevant, they differ from
periphery to center and in a general view the conditions are more convenient when you go
towards periphery, however even this regularity is often violated by physical and
geographical conditions and climatic elements especially wind and air currents as well as
relief. The character of air current in a city is a very complex phenomenon. A city largely
increases downstairs friction and in that way it decreases the speed of wind, so it could
occur that if the wind in the surroundings is not strong, the city center is windless or its
speed is very small. This friction can often be felt up to the altitude of 500 meters. Besides
friction the city also influences the change of wind direction and as a result of it
inconvenient atmospheric conditions can be retained above these areas, and thus more
inconvenient chemistry of precipitation, what is also a common phenomenon is a higher
pollution of those city parts where streets are of canyon-like type in which airing is weaker.
The breakthrough of air masses from north and northwest brings better atmospheric
conditions to our country. When zones are ranked according to air pollution criterion in
urban areas, it is important to take into consideration numerous parameters: residential and
industrial surfaces, topoclimatic zones and distinctive parameters, topoclimatic zones and
middle annual wind roses, middle annual precipitation amount, important continual sources
of emission in air and air quality in topoclimatic zones (Vidakovi¢ D., 2013). Relying on
table 2, daily precipitation values and the interpretation of their influence were given. The
proximity of urban areas and their influence can be seen by parameters for Kamenicki Vis,
though the situation is favorable, there are often days during the year when acid deposit
below 5.6ph appears, the distance between Kamenicki Vis and Ni$ is about 14km and it is at
an altitude of 800m, at this location larger number of days with precipitation is recorded and
often current directions that bring polluted atmospheric conditions from the surroundings.
The example of Smederevska Palanka gives a view that there are no larger plants that by
emitting would pollute the atmosphere and roads are not of higher importance to Republic
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so that the transport frequency as a mobile source insignificantly contributes to pollution,
households, small and middle companies contribute to pollution. As on other examples two
periods with lower values can be distinguished here during a year, one is winter and the
other is summer at the end of July and the beginning of August when precipitation is scarce
and dry periods between them are longer where during this period large amount of polluting
substances is being accumulated in the atmosphere, which are washed away by first rain
giving low ph values.

Besides seasonal variations a parallel should be drawn with daily movements of
ph, since the activities are variable on daily basis, so rain is the purest during morning, there
is an increase of concentration of emissions that culminate in early afternoon when the ph
value is the lowest and in the afternoon it moved again towards those values in the morning.
The correlation between climatic parameters and polluting substances is different which
affects precipitation characteristics. So the air temperature shows positive correlation with
sulfur dioxide and nitrogen oxides, then comes humidity with about 30% of mutual
correlation while wind and cloudiness have the effect of up to 20%. While the air
temperature is considerable when we are talking about air polluted by nitrogen oxides,
relative humidity it has a great power to predict the concentration of sulfur dioxide. Seasonal
character of concentration of some elements should not be forgotten, so oxygen content in
water is seasonally changed depending on temperature and as well as in the function of
organic burdening. Oxygen content in water decreases during winter in the presence of ice
layer that prevents oxygen from dissolving. As middle monthly temperatures increases and
oxygen concentration in water increases up to late spring and summer period when oxygen
concentration id decreased by processes of photosynthesis and aerobic biochemical ones so
the two periods with lower ph values should be observed from this point of view. However,
such seasonal movements are not only characteristic of oxygen but also of a series of
different compounds and elements. The content of ammonia and ammonium ions is higher
during colder months in a year and the highest in spring and summer, nitrate concentration
also seasonally changes, the lowest in summer and the highest in winter.

Identically to precipitation, snow is also a good indicator both for measuring ph
and other parameters significant to weather conditions: blurredness, dry leftover, the
concentration of sulfate, nitrate and chloride compounds, ions of ammonium and heavy
metals in thawed snow...Snow layer can absorb many things, so it is a good source of
information not only of atmospheric deposit but also of atmospheric conditions. From many
reasons that allow successful application of methods to monitor snow layer pollution the
following can be selected: in comparison to air sampling, snow layer sampling is simpler, it
allows quantitative determination of total parameters of pollution (dry and wet deposition),
due to a process of dry and wet washing away the concentration of polluting substances is 2-
3 times higher than in the atmosphere, only a sample of entire thickness of snow result gives
representative data about pollution in the period since the formation of snow layer until the
moment of sampling (Ili¢ S., i dr. 2011).

There is no law standard in Serbia for the quality of snow layer so that to measure
the presence of harmful compounds, maximally permitted concentrations of harmful
compounds related to drinking water are used. The largest concentration in snow layer is
related to chlorides and ammonia so that these ions mostly affect ph values, values in our
country range from 5 to 5.8 ph and its causes as well as daily variations and acidity degree
coincide with the characteristics of acidified precipitation.

The appearance of acid fogs is not characteristic of our country, it is mostly related to
coastal areas of larger water surfaces where there are harbor objects, refinery facilities, transport
intersections etc. Acid fogs are rare in our country and they are mostly related to the Sava and the
Danube in late autumn and spring and they rarely have acid fog attributes, due to decreased
absorption power and to decreased frequency in longer period of time.
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Tab. 2. Daily ph values and precipitation altitude (mm) for Belgrade 2014

Jatym Bucuna | Ph Jatym Bucuna | Ph Jatym Bucuna | Ph Hatym Bucuna | Ph
20.01.2014. 25 6.62 | 06.04.2014. 7.9 6.51 | 01.07.2014. 3 6.61 | 16.10.2014. 26.1 6.72
21.01.2014. 34 6.27 | 12.04.2014. 7.3 6.27 | 03.07.2014. 133 6.81 | 17.10.2014. 7 6.35
22.01.2014. 2.8 6.36 | 15.04.2014. 6.0 6.54 | 04.07.2014. 4.1 6.26 | 23.10.2014. 18 6.44
25.01.2014. 19.5 5.67 | 17.04.2014. 24.7 6.04 | 11.07.2014 / 6.46 | 24.10.2014. 7.5 5.99
26.01.2014. 4.5 4.57 | 18.04.2014. 12.0 3.37 | 12.07.2014. 3.1 6.43 | 19.11.2014. 1.1 5.44
09.02.2014. 1.7 4.92 | 19.04.2014. 6.1 6.8 | 14.07.2014 1 6.21 | 30.11.2014. 15.6 5.1
10.02.2014. 4.1 5.01 | 20.04.2014. 25 7.05 | 17.07.2014. 16.6 6.65 | 02.12.2014. 9.0 5.29
23.02.2014. 6.9 6.26 | 24.04.2014. 14.8 6.82 | 18.07.2014. 25 6.33 | 06.12.2014. 7.2 5.86
24.02.2014. 3.4 5.65 | 01.05.2014. 1.5 6.73 | 19.07.2014. 31.9 6.62 | 07.12.2014. 6.1 6.21
25.03.2014. 14.9 6.92 | 04.05.2014. 24.0 6.43 | 22.07.2014. 2.8 6.51 | 08.12.2014. 2.9 6.48
28.03.2014. 5.6 6.38 | 05.05.2014. 39.6 6.37 | 23.07.2014. 10.2 6.73 | 09.12.2014. 35 6.45
03.03.2014. 7.6 5.35 | 12.05.2014. 3.4 6.63 | 24.07.2014. 1.5 6.47 | 10.12.2014. 21.0 6.07
06.03.2014. 8.0 5.54 | 14.04.2014. 24.4 6.02 | 27.07.2014. 36.6 592 | 17.12.2014. 1.9 593
07.03.2014. 9.2 4.94 | 15.05.2014. 107.0 | 6.55 | 28.07.2014 31 5.86 | 26.12.2014. 5.0 6.74
11.03.2014. 2.1 5.08 | 16.05.2014. 57.1 6.44 | 29.07.2014. 11.0 6.75 | 29.12.2014. 12.2 6.92

20.03.2014. 23 7.26 | 17.05.2014. 18.0 6.73 | 31.07.2014. 22.5 593

25.03.2014. 14.9 6.92 | 31.05.2014. 33 5.83 | 01.08.2014. 15.0 6.47

28.03.2014. 5.6 6.38 | 02.06.2014. 1.0 7.27 | 04.08.2014. 5.4 6.24

25.06.2014. 18.0 7.2 | 06.08.2014. 14.6 6.73

26.06.2014. 19.5 6.67 | 08.08.2014. 1.1 5.84

17.06.2014. 42 7.42 | 15.08.2014. 5.5 5.95

18.06.2014. 5.4 5.14 | 22.08.2014. 1.0 6.93

20.06.2014. 1.6 6.49 | 24.08.2014. 30.0 6

28.08.2014. 4.7 6.37

03.09.2014. 7.4 5.84

04.09.2014. 17.1 6.28

05.09.2014. 6.9 6.44

09.09.2014. 1.7 6.72

12.09.2014. 2.0 5.57

15.09.2014. 15.3 6.11

16.09.2014. 10.7 6.64

21.09.2014. 15.6 6.33

22.09.2014. 6.1 6.45

27.09.2014. 7.0 6.15

Source: Agency for environmental protection
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From what has been said several solutions to improve situation impose. First of
all, the number of measuring stations for ph values should be increased: the smallest ones
should cover the entire meteorological station network and it would be desirable for them to
be at some referent point or areas (traffic roads, industrial zones, national parks,
reservations...). This postulate is very important because there is a possibility to make maps
of critical burdens that are largely present in the world and they represent burdened areas
caused by acid deposits. Stations ought to be automatic and measuring must be performed at
the place of collecting precipitation due to dynamic changes of deposit values. It would be
advisable to regularly follow daily, seasonal and annual intersections and to involve
different occupation profiles so that the received data would not only be interpreted but also
used in applicative purposes as a reflection of condition in particular areas. The time of
sampling must be more frequent especially during winter and autumn months where each
measuring station on republic network would electronically provide data available to
broader scientific community.

Conclusion

Large atmospheric pollution shows great effects on chemistry of precipitation and
they are in direct connection. Numerous conditions define atmospheric state and thus the
character of precipitation. With the development of industry and especially countries that are
deficient in sophisticated technology, they are conditioned towards the orientation to the use
of fossil fuels whose combustion and secondary activities emit numerous compounds and
elements that lower precipitation values to the limits of acid rains having effects on
ecosystem, people, structures. The problem mostly occurs during seasons, it is weather-
conditioned, and conditioned by human activities and industry and it is of acute origin but
the consequences of the frequency of such phenomenon can be chronic and both time and
some measures of precaution are needed to remove the problem. There is a difference
between the emission in rural and urban areas and precipitation value in these areas but the
heritage of contemporary society overcomes these limitations with the pollution over
permitted values and it is difficult to control it without awareness and without engaging all
surrounding municipalities and countries because pollution can reach distances of several
hundred kilometers from the source of emission. That the problem has not been solved yet is
the fact that industry is still based upon fossil fuels and technological and organizational
process though progressive cannot follow the requirements of contemporary rapid
development of humanity towards the pace that is being dictated so that in near future
present state is not going to change. As it was told, in the past the problem was identified
with developed countries but today more and more countries that are making progress face
the problem. The concept and mechanism of acid rains is today almost totally understood
and first of all their broad activity spectrum but guided by researches and results the effects
were limited and there are no proofs suggesting that today’s state will worsen on global
level in the next few decades.
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AKTYEJIHO CTAILE IPOYYABAIA AIILJIUOUKAIINJE ITAJABUHA
Y CPBUJA

TAJIMIAH PAJIOMUP, TOPAH AHBEJIKOBUR'
'Vuusepsumem y Beoepady — Ieozpagpcku paxynmem, Cmydenmexu mpe 3/3, 11 000beozpad, Cpouja

Caxxerak: Y paiy Cy U3HETH OCHOBHU OIHOCH u3Mel)y crama 3araljema Ba3ayxa M IbHXOBOT YTHIAja HA XEMH3aM
nagasuHa. IIpomene y cactaBy atMocdepe neduHHCcaHE Cy OPOjHAM XEMUjCKUX eIeMEHTHMA U jeJHIbebIMa KOjU
Cy Pa3IMYUTOT KapakTepa M Ha pasiMuNTe HAYMHE yTUUY Ha MojaBy anuanudukanuje u ankamsanuje. [loesanoct
H3BOpa eMHCH]E, OJHOCa YPOaHOT-pYyPaIIHOT, ILTyBHOMETPH]CKOT PeXKUMa H KIMMATCKUX €IeMEHaTa 3APYKEHHX Y
LeNMHy 1ajy HaM INOTIYHHjy CIMKY O OBOM IJIOOATHOM (pEHOMEHY H HETOBHM IIOCICIHIIaMa Kao CaBPEMEHOT
pa3Boja JPYIITBAa Y3POKOBAHOT IIpe CBEra MHIYCTPHjAIM3allMjOM M HEHOM 3aBHUCHOIINY o (OCHIHMX H3BOpa
eHepruje, Kao M AeMorpadcKuM IPUTHCKOM Ha rpajoBe. PasmaTpane cy ocoOuHe IiaBHUX 3araljuBaua Kao H
UX0BA CIOCOOHOCT MonuduKanuje aTMoc(epcKuX HpHIMKA ald M yTHIE] KIMMATCKHX €JIeMEHaTa Ha TaKBe
NPUIINKE, KPETame IPOCCYHMX BPEAHOCTH ph KHIIHHIE, CE30HCKE M AHEBHE BapHjalMje Kao M yTULaja
HHIYCTPHjCKUX 30Ha U arjioMepanyja Ha IPIINKE y IIHPEM OKPYXKeHby Off eMHUTepa.

Kiby4He peun: emMucuja, CyMIop-IuoKCHI, a30T-0KcUT, atMocdepa, aunaudukanuja, ph, Cpouja
YBoa

INagaBuHEe cy jemaH OX HEONXOJHMX YCJIOBAa 3a IIOCTOjame JKHBOT CBeTa. Boma
00e30ehena nagaBuHaMa omoryhasa >KUBOM cBeTy omncraHak. I[Io camoj npupoau kuma je 61aro
KHCeJa aJld eMHCHjOM racoBa noceOHo cpeanHoM 20. Beka mpe cBera u3 (padbpuka, eneKTPUIHUX
U MHAYCTPUjCKHUX IIOCTPOjema, kyha u caoOpahaja meHa KucenocT je 3a0pumaajyher kapakrepa.
IIpoGnem ce jaBiba roToBO 100 TOAMHA y MPONUIOCT Al HEHA aKTyelu3aluja je MoceOHO
ucrakHyTa nocuefwmux 30 1o 40 rogquna. Hayununu cy carnacHu ja je INIaBHU y3poK 3araheme
Ba3JyXa a CaMUM THM M HACTaHKa KHCEITHX KHIIa caropeBame (HOCHIHHX TOPUBA, JbYAU TPOIIE
Ipe cBera yrajb M INPUPOAHU TIac 3a 3arpeBambe CBOjUX [OMOBA, EIEKTPUYHA EHEpruja
He3aMEeHJbHBA je Y CBAKOAHEBHOM XXHBOTY, IPOU3BOIHHU, KOpHIThelhy pasIHIuTHX amapara, oK
HaTa ¥ NIMH OpEJCcTaBibajy OCHOBY caoOpahaja. CBU racoBU U €Hepruja Koja ce eMUTyje u3
o0jexaTa a KOPHCTE OBE M3BOPE Y3pPOKYje aKyMyJalMjy IITETHUX MaTepuja y BaszlayxXy, OHH HE
MOTY BEYHO OUTH 3ajpxaHe y aTMocdepH, jep JUHAMUKA caMUX NPUPOAHUX IIPOLEca Y3pOKyje
HoBpaTHU eeKaT y BUAY KUCENUX KHIIA.

Kpyxehu kpo3 XuapoJOmIKM LHMKIyC caMe MaJaBUHE 3a cebe Bexy paslIuuure
aepocojiy, YecTHIe IpalluHe, racoBe, KocMuuka i CyHueBa 3padema Ia Cy OHE II0 CBOM
KapakTepy 6saro kucene. Yak u Hezara)eHu Ba3ayx y ceOU caJp>kKu XeMUKaluje U YeCTHLE KOoje
nebze y Ba3nyxy, npalinHa, MoJICH, MPUPOIHU TaCOBU KOjH pearyjy ca KUIIHUIOM (opmupajyhu
ciab pacTBop yrijbeHe kucenuHe. OBa Ouaro kucenga Kullla HEMa HHMKAKBa ILITETHA J€jCTBA
Ta4yHUje OHA j€ HEONXoJaHa 3a HopManHo (yHKIHMOHMcame ekocuctema (Nugent O., 2007).
Bpenunoct ph yoOuuajeHux Kulla Koje HeMajy IITeTHa A¢jcTBa Ha 3eMJbUHY HOBpIIMHY Kpehy ce
ox 5.6 ph o 7 ph (necrmiioBana Boja). I'panuna kucenux neno3uiyja je ucrnox 5.6 ph..

Kucene xwme cy mmpoko kopumiheH I0jaM 3a ONICHBAEkbE PA3IUYATHX ITyTeBa
KOjUMa Kucela jeUmbelma y OOMMKY Kanu JocneBajy u3 arMmoctepe. Hajnpenusnuju tepMun
OBAaKBE I0jaBe jecTe JeNo3ulja (TaJokKeme) Koja ce jaBiba y TPU O0JHKa:

1. BnaxHa genosulyja — OJHOCH C€ Ha KUCEILy KUIly, Mariay U cHer. CBe oBe Kucelle
HafaBUHE CII0Jba, Ca TMOMIOTe M KPO3 IEJONOMIKK NMOKPHUBAY YTHYYy Ha OMIJBKE M JKHBOTHIC.
JaunHa ToOr yrTuiaja 3aBUCU O HM3a (hakToOpa, O]l CTENEHAa KUCEIOCTU BOAE, XEMUjCKOI U
HPHUXBATHOT KamanuTeTa 3eMJBUINTA 1 TUMa Apseha, puba u Apyrux opraHm3ama y BOIH

2. Cysa jenosunyja - OJHOCU C€ Ha KHUCEIE IacOBE M 4YECTUIE, OKO IOJOBHHE
KHCEJIOCTH y aTMocdepr Maja Ha 3eMJby y BHIYy CyBe ACIO3HIMje, BETap HAHOCH YECTHIE U
racose Ha 3rpaje, kyhe, npeBo3Ha cpezacTsa, Apsehe. CyBo IEOHOBAHU raCOBU U YECTULIE MOI'Y
takohe OMTH cripaHu KUIIOM YrHehn BOy joln KuCeujoM
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3. 3akiomeHa JENno3ullMja — WIK JICNO3UIMja U3 objlaka M Marje Koja je AeiIoM
BJI&)KHA a JeJIOM CyBa, HE3aBHCHA j¢ OJf XEMHjCKUX peaKluja, YIJIaBHOM je MpUCYTHA Y
npuobanuum nojacesuma (https://www.ff.bg.ac.rs)

[IpucycTBO pa3IMYUTHX MpUMeca Y Ba3AyXy NOBOIM JI0 HEroBe 3aMylieHOCTH, KaKo
ONTHYKE TaKO W MeXaHWuke. ATmocdepa, OJHOCHO Ba3AyX, j¢ MEXaHHYKAa CMEIIa HEKOIHUKO
racoBa YMju je yaeo y IOImHM JeJOoBHMa arMoc(epe Mame HIH BHIIE KOHCTaHTaH. Ocum
MEPMaHEHTHHUX CAacTOjaka, y aTMOc(epu Cy 3acTyIJbeHE M pazinndure npumece. Mebhy muma
HajBHIIE UMa BOJCHE mape (IPUPOJHA W AHTPOINOTEHA), MENe0, Pa3UYUTH TaCOBH, YECTHIS
cony, criope Owsbaka, Gaktepuje uTA. OHHM 3ajeIHO ca AHTPOIIOTEHOM EMHCHjOM TOIUIOTE H
U3MECHCHOM BPCTOM TMOJUIOTE TMPEACTaBJbajy TIJIABHU Y30pK HAcTaHKa ,,rPaJICKe KHIIe™
(Anhenkosuh T'., 2005). dnykc oBux marepuja usMel)y moBpiIMHE M aTMocdepe BpIIU ce Ha
BUILIE HAUWHA TIpe CBeTa MOJU3alkeM YEeCTHIA ca MOJIore, Y3 TOMOh BeTpa, oiyja, KOHBEKIjaMa
U IPYTHM KpeTamiMa Ba3ayxa.

Y3poun aungudukanuje y Cpouju

Cam ¢Qenomen anmupubukanuje goduja Ha 3Ha4ya)y y Joba  yOpsaHe
UHIYCTpHUjanu3alyje U ypOaHH3alMje CPEIMHOM MPONUIOT BeKa, a OHO IITO KapaKTepHINE OBaj
mpobJeM jecte MpeKorpaHnvyHo 3araherme, BelNMKU Opoj XEeMHjCKUX elieMeHaTa KOju pearyjy u
MIMPOK CHEKTpa HeraTHBHOT AejcTBa. IIpomec yOp3aBa mpomaname rpal)eBHHCKOT MaTepujana u
00ja, omymHpame eKocHucTeMa, 3aral)ere HMOBPIIMHCKMX BOAA M IIyMa, CMamyje BHUIJBHBOCT,
yrHue Ha JbyAcko 3apaBibe (https://www.epa.gov). [Ipeko rpannyHo 3araljerme Baszayxa je jeaHo
O] TIAaBHHX NHTama KojuMa ce EBporcka VYHuja 6aBM y CBOM 3aKOHOJABCTBY OJHOCHO
n3a3uBamy 3aral)eHOr Bazlyxa y jelHO] 3€MJbM U HETOBOM TPAHCHOPTOBAKY y CYCETHHM
3emMJbaMa. MeljyTHM U caM KapakTep XeMHjCKHX je[Ueha YTHYe Ha 0coOMHe 3arahema, ToK ce
CYMITOP-IMOKCH/I YIIIABHOM TaJIOXKH U Be3yje y OJNIM3MHU eMHUCH]e, jJeIUbeha a30Ta uMajy Behy
CIOCOOHOCT pacHplliuBamka M MOy ce IojaBUTH Ha BeheM pacTojamy oj emucuje. Bpeme
OopaBKa ¥ pa3gaJbuHa TpaHCHOpTa reorpad)cKu mocMaTpaHo Bapupa, mosehasa ce of meHTpaiHe
EBpore ka CIOJBAIILOCTH KOHTHHEHTA, IIPe CBEra Y3pOKOBAaHO METCOPOJIOLIKAM YyCIOBHMA
(mpaBueM M Op3WHOM BETPOBA), a€POJAMHAMUYKHM OTIOPOM Y TPAHUYHOM CJIOjy, KOJIMYHHE
3arallea U BepTUKAJIHE KOMIIOHEHTe Ba3AymHUX kperama (Group authors, 2003).
Ammaudukanyja yriaBHOM IOTHYE M3 €MHCHja CyMIIOpa W a30THHX OKCHIA JOCIENUX Y
KHUBOTHY CPEAMHY caropeBameM (OCHIHHX TOpHBa U TOIUBCHE pyHa Cylnpuga, Kako Cy
3arajuBaum TPAaHCIIOPTOBAHM HA CTOTHHE KWIOMETapa y aTMoc(epy OKCHIH Yiase y CIOKEHH
HU3 XEMU]jCKUX peakuyja u GopMupajy KUCEIMHE.

Jenan ol TiaBHMX Mpolieca KOjU Ce JelIaBajy jecTe peakiyja yrjbeH-AUOKCHIA ca
BOJIOM, YHME CE CTBAapa YIibeHa KUCENIUHA. YTJbCH JUOKCHJA MOXKE HOCTOjaTH y Pa3IMYUTHM
(dopmama BesaHux 3a Boay. OH ce Hajuemhe M HajjeAHOCTABHUjEe pacTBapa y Boau npenasehu u3
racoOBUTOT y TE€UHO cTamwe. MehyTum To cy jako Maie konuuuHe (Mambe of 1%) Koju mpenase u3
raca y xuapaTthcaHo crame (popmupajyhu xucenuny (Pepper 1., Gerba C., and Brusseau M.,
2006). HapasHo y cinydajy Behe KoHLETpalyje yribeH AUOKCHIA Y aTMOc(epH Joa3y U 1o Behe
KOHIIETpaIlfje KHCENMHE KOja MOKe MMaTh HeratuBHa jejctBa. [losehana xonuerparmja CO,
Mobunuiie opapeheHe eneMeHTe NOCEOHO aTyMHHMjyM KOjU HMa HEraTHBHA JIgjcTBa Ha
aKBaTOpHj€ M )KUBU CBET, Npe cBera 300r Hemocrarka npupoanux mydepa (Schindler D., 1998).
Kumnunna npoceuno canpxu 63,2% a3zora, 35% kuceonuka u 1,8 % yripeH-nuokcuga. Xemujcka
peakiyja HaCTaHKa yIbeHe KUCEHHE:

CO, + H,0 — H,CO;

Hajeehn neo amumudukanyje y KHIIH JOJa3H PEAKUUjOM CYMIIOP-AMOKCHIA ca
BOJIOHUK-IIEPOKCHJOM KOjU C€ Hajla3u y oOnamuma, cTBapajyhu CyMIOpHY KHCEIHHY, OBa3j
MeXaHu3aM je YIJaBHOM H3pa)KeH JIeTH, KaJa MMa BHUIIE NaJaBHHA. BOMOHMK IMepokcHI ce
(dopmupa o1 POTOXEMHUjCKHX peakiinja Y3pOKOBAaHUM HCIAPEHUMAa OPTaHCKUX jeIUbCHA. 3UMU
Cy KOHIETpaIHje BOMOHHK-IICPOKCHIA Mame Ia jeé Mamke U peakuuja. MamH Je0 CyMIIOpHE
KHCEJIMHE HACTaje M3BaH OBAaKBMX IMpolieca M BE3aH je 3a peaklujy ca O30HOM U APYrHM
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OKCHIHMMa y Ba3[yXy Koju HHcy Be3aHu 3a obnake (Kulp J., and Herrick C., 1988). Xunporen-
nepokcus  je HajeUKACHMjU OKCHUIAHT Yy IpeoOpaxajy PacKUHYTOI CyMIOpP-AUOKCHUIA Y
cymnopHy kucenuny. OBo je mpousBoj ¢oroxemujckux peakuuja. lITo je Hika ph, peakuuja
PAacKUHYTOI CyMIIOp-AuoKcuaa je Opxka cBe 10 ph BpenHoctu ox 5 (Deng Y., and Zuo Y., 1999).
T'otoBo 75% amuaupukoBaHNX MagaBUHA OTNAJA Ha jeAuIbEma cymropa. [lopen aHTpomoreHor
eMHUTOBaba CYMIIOP-IHOKcHaa Koju 4uHU 80% ocTana KOIMYHHA OTIAaja Ha MPHPOIHE Ipolece
Ipe cBera Ha BYJKAaHCKE aKTHBHOCTH. [Ipenasak cyMmop-AHOKCHIA y CYMIIOPHY KHCEIHHY je
PENaTUBHO CIIOP IPOLEC ¥ TPaje OJ] HEKOIHKO CaTH JJO HEKOJIMKO JaHa, JOK OKCHJ a30Ta pearyje
3a Mame 0]l caT BpeMeHa. Takole je u peakiuja ca 030HOM jako OuTHa. [IpUCYCTBO pasinu4yuTHX
MoJyTaHaTa MOTY UMaTH YJIOTY KaTamu3aropa y o0pa3oBamy KUCEIHHE, a Ty CIajajy mpe cBera
jonu reoxkha, MarHe3ujym, BaHaaujyM a Takohe u ual) yripa. Okcuzmaimja CyMnop-IuoKcuaa ca
KHCEOHHKOM Y Ba3Ayxy je 3aHeMapspuBa mnopenehm ca okcumanujoM y3 nomoh o3oHa mim
xunporeH-nepokcuna (https://www.acs.org).

S (bocunna ropusa y npeBo3HuM cpeiacrauma) + 0,—S0,

SOZ + Hzo = stO3

SO;+ H,0 —H,SO,

OKo jelHEe YETBPTHUHE KUCEIMX KHIlA HacTaje ydemheM a30THE KHCEIHHE, MOpes
IOPUPOAHHX IIpolleca KOjH EMHTY]y OKCHAE a30Ta, BENUKH IHpOU3BOhayM a30T-OKCHIA Cy
caoOpahaj u enekrpane. A30T-OKCHI KOjH MPHUPOIHHAM IYTEM IONPUHOCH KHCEIOCTH KHIIIe
HE3aBUCHO O] YTHIaja JbYJACKHX aKTHBHOCTH (DOpMHpa ce YrIaBHOM TOKOM OJyja OJHOCHO
peaKnujoM a30Ta M KHCEOHHKA MHPIIMKOM CNCKTPHYHUX Hpaxmerma. Y Ba3IyXy a30T-OKCHI
pearyje ca BOJIOM NpHU YeMy ce Jo0Hja a30THA KHceNrnHA. TakBa KHCEJIMHA JUCOCYje Y BOAM Ha
joHe BOJOHMKA M HUTpaTHe joHe cHuwkaBajyhu ph (Casiday R., and Frey R., 1998). ¥V
(doroxemMujckuM peakijama u3Mel)y okcuma a3ora M 030HA KOHIIETpalfja OBUX jeAUCHA
3aBHce TUPEeKTHO o CyH4YeBe CBETIOCTH, OHH pearyjy MOCPEJCTBOM CBETIOCHE CHEpruje u
cTBapajy ¢poroxemujcku cMor (https:// www.acs.org).

N, + O,—,NO

2NO + 02—> 2N02

INopex oBa ABa eIeMEHTa M 030H MMa OHTHY YIIOTY y JONpPUHOCY anuau(UKanyje,
pearyjyhu ca cymmopacToM KucenuHOM ocio0Oala mepokcua paaumkane Koju pearyjyhu ca
OCTalIMM OpPraHCKUM KucenuHama of 5-20% y ykynHoj anuauduxanuju (Singh A., and Agrawal
M., 2008). CrBapame (HOTOXEMHjCKOT CMOra je KapaKTepUCTHYHO 3a HajHUKE CII0jeBe
aTMocdepe, 030H U HEroBH IPEKyCOpH HMajy aTMOC(EpCKO BpeMe 3a/ipKaBamba HEKOJIHKO JaHa
U TOKOM JICTHET MEepruojia MOTY W3a3BaTH OpOjHE HEraTMBHE PEaKldje, U TPAHCIOPTOBATH Ha
yoasmeHoctu on 400-500 km y Toxky pmaHa wu3asuBajyhu mpexorpaHuuHa 3arahema
(www.eea.europa.eu). Kama ce momyrantu yHecy y armocepy HHXOBa CyAOWHA Y MHOTOME
3aBHCH O] (PM3MUKHX IIpoleca Kao MITO Cy JUCIEp3Hja, TPAHCIOPT H ACIO3MIHje, Kao U 0] BPJIO
KOMIIJICKCHUX XEMHUjCKUX Mpolieca KOjU Ce 0JIBHjajy CBE BpeMe O]l MOMEHTA €MHUCH]€ JI0 MOMEHTa
MpelMIUTAIMje Ha NOBpIIMHY. PaKTOPH KOjU Cy TPECYIHH 32 CyAOUHY MOJNyTaHATA CY BHCHHA
Ha KOjOj ce eMHCHja OJBHja, KOJMYMHA COJIapHE pajujaluje, NpeHUIUTalrje Kao U 0COOUHE
MOBPIIMHE 3eMJBUINTA HA KOjy ce TaJoxke kucene kumre. I1ITo ce Tnue came anuauukanyje oHa
ce He Mopa jaBJbaTa UCKJbYYHMBO y (OpPMH MajaBuHA Beh M y OOJNMKY CHera, Marje ¥ CHTHHUX
YecTHUIIa CYBOT MaTepHjaa JOCIeNIHX Ha 3eMJbYy 3aBHCHO OJf BPEMEHCKHX YCIIOBa M reorpa)ckor
nonoxaja (https://environment.nationalgeographic.com). Ha ciuuu 1. gar je npersien emucuja
CYMITIOP-THOKCH/Ia U a30T-OKCH/Ia HAa HUBOY OIIIITHHA.

Camnka 1. T'eorpadcka aucTpuOynMja eMHucHje CyMIOpP-IMOKCHAA M 30T OKCHIAa HAa HHMBOY ONIUTHHA
(U3Bop: I'pyna aytopa., 2014)

IToBnauehu napaneny ca emucujoM Moryhe je TyMauuTH OBaKBO CTame Ca acCIEKTa
MHIYCTPHUjCKE U EKOHOMCKE pa3BHjEHOCTH, KOHIIECTpAalMjeé CTAaHOBHHMINTBA W (pekdeHTHOoCTH
caoOpahaja y nojeJMHUM perHoHUMa penyOIIuKe, IeIaTHOCTUMA KOje Cy 3aCTYIbEHE, JIEXKUILITA
pecypca...
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Hako oiHOC aHTPOIIOTEHE EMHCHjE CYMITOP-IMOKCHIA U OKCHA a30Ta Koju yuHU 1/10
AQHTPOIOTCHOT IIOPEKIa y OJHOCY Ha YKYIIHY eMHCHjy H3IJIe[ja jaKo Majo aHaJoTHja Ce MOXe
noByhu ca mpuMepoM OJHOCa MHHHMMAJIHOT NpoleHTyanHor mosehama ynena CO, U meroBor
yTuiaja Ha riobainHe npomeHe u edexar craxieHe 6amre. CiuuHo nopeheme je u noschame
aroudukanuje 3a 25% y nocneamux 200 rogwHa Koje je 3a MOCHEAWIy HMAaJo CMambema
6a3Hux BpeaHocTH okeana 3a 0.1 ph. I'menajyhu Ha rnoGanHOM HMBOY OBH IIOKA3aTEJbU CE HE
TyMadye Ha JIOBOJbHO JpaMaTW4yaH HAuWH ajd OBakaB maj ph BpPEAHOCTH je HM3PAXKEHHUH Y
npuoOaNIHUM AENI0BHMa KOHTHHEHATa Oce0HO ceBepHE XeMuchepe U 3eMasba y pa3Bojy.

VY akryenHoM wucTpaxkuBamy auuaudukanuje y CpOuju mpobiieM ce jaBiba y
OpraHH3allMji OCMaTpamka M CTBapamby 0a3e IojJaTaka 3a NCIHTHBAKkE OBOI (hEHOMEHa.
HenoBossHa MOKPHBEHOCT KOja HUje MOAyAapHA ca METCOPOJIOLIKMM CTaHMI[aMa M HEIOCTaTaK
nojiaTaka MpejACTaB/ba 030UJbaH NpoOIEM y JoOujamy IpaBe ClIUKe anuaudukaunuje y
pasznmuuutum obnactuMa CpOuje. Y HacTaBKy palia pa3MarpaHO je OMINTE CTambe KUCEIOCTH
[a/laBuHa y Hallloj 3eMJbM Kao M Moryha periema 3a nodoJseiiame rnocrojehe n creapame HOBE,
KOMILIEKCHE, 0a3e 1mojiaTaka o OBOj M0jaBH.

Crame 3arallema atmocdepe y Cpouju

VY30pkoBame M NPHUKYIJbalke MojaTaka 3araleme Bazqyxa 0aBH ce arcHuuja 3a
3aIITUTY XKHUBOTHE CPEIUHE IOJ OKPHIBEM MHUHHCTApPCTBA IIOJHONPHBPEAE W )KUBOTHE CPEIHHE.
Kao mro je mpuka3ano Ha ciuuu 1. eMucHje Cy mpe cBera Be3aHe 3a ypOaHa moapydja u
aryioMeparmje, TAe ce ¥ Ha HUBOY IpajoBa 3aBUCHO OJ KOJIMYHMHE U JIOKAIHje MEPHHUX CTaHHUIA
pasnukyjy nOOMjeHH MojJald, Ma Ce Ha HHUBOY Ipajia CTambe Ba3lyXa MOXE CBPCTaBaTH y
pasianuuTe Kateropuje. TakBe OCIMIANMje ce MOTY IIOCMATpaTH ca acleKTa METEOPOIONIKHAX
yCIIOBa, HaJMOPCKE BHUCHHE, (PpekBeHTHOCTH caoOpahaja, KoMMYMHE TOIUIAHA, UHAYCTpHjE... Y
obpacrie 3araljema Ba3ayxa ynase U CyCIICHAOBAaHE YECTHUIE, YTIbEH-MOHOKCH, IIPU3EMHH 030H,
TEUIKH MeTaly, ajepreHu. Tako je Beorpan y roaumimeM Ounancy kao arjomeparuja 2013.
NpenasHo 103BOJbEHA OrpaHMueHa 3araljema Basayxa. ['pannuna BpeaHocT o 50 pg/m’ mcre
rogune 3a SO, y beorpagy cy Oenexxenu Ha nBa MepHa Mecta beorpan-3emyH 4 nyra u
I'paGosuua 4 myra, mok NO, ca rpasmuroM Bpemmomhy on 40 pg/m’ Ha MEPHHM MeCTHMA
Beorpan-leciora Credana (46 nana), beorpan-CnaBuja (24 nana) u beorpaa-Moctap.
IMopehewa pagu 2013. rogune Ha MepHOj cTaHuuy bop-I'paacku BpT usmepeHe cy BpeJHOCTU
SO, ox 225 pg/m’ a ykymHo je y ToKy rogmue Gmmo 137 naHa ca IpPeKOpavereM THEBHHX
BpexHOoCcTH. HapaBHO pasnuuuTH Cy MapaMeTpH 3a TyMademhe OBHX IIOKa3aTesba Ipe CBera 3a
Beorpan moBumene BpenHoctd NO, Mory OWTH TOCMAarpaHe ca CTaHoBHIITA caoOpahaja u
bpexBeHTHOCTH oOApeheHHX Trpaackux noapydja, Jok y bopy SO, Tpeba Tymauutu ca
WHYCTPHjCKOT acreKkTa U (U3UYKo-reorpadcKux ycioBa, Kao U KapakTepa ToiyTraHaTa. Jenan
0] MHIWKATOpa KOjH MOCEOHO MOXKE YTHIIATH Ha CTame arMocdepe jecy decTHIle pasiIMaUTHX
MaTepHja MPUCYTHH MOCEOHO y BETMKUM TrpasoBuMa Mame o 10um (PM10-particulare matter).
Hajuemhe cy HEeBUUBHBE TONUM OKOM Il C€ MOT'Y MAaHH(ECTOBATH y OOJHKY LPHOT WK Oenor
JIMMa, 3aBHCHO O] TOPEKJIa U CjelMibaBamkba ca JApyruM emucujama. Toxom 2013. romumima
rpannuHa BpeaHoctT PMj, ox 40 ug/m’ mpekopauena je Ha Behumm mepHux Mecta. Hajsehe
KOHIIGHTpAIje Cy 3a0elIexeHe Ha MEpHHM MecThMa: Bameso 63 pg/m’, Ve 61 pg/m’, u
Beorpaz-Jlecriota Credana 55 pg/m’ (I'pyma ayropa., 2014). Ha cimrm 2. nat je rpadmaxu
mperiie]] TOAUIIBIAX KPeTamba IIIaBHUX eMHCH]ja KHCEIIOT KapakTepa, KOjH MOoKa3yjy OJlark TpeHn
rmopacra y HocJIeilbuM rofauHama, uako je 2001. ronuHe Onna 3Ha4YajHa 1O Mepama Kao LITO Cy:
3aKOH O 3alITUTH Ba3lyxXa, ypexdbamMa O METOJOJIOTHjH 3a HPHKYIJbake IOJaTaka 3a
HanmonanHu MHBEHTAp eMHCHje racoBa ca eeKTOM CTakjeHe OallTe, 3aKOH O paTuHUKAIHjH
KoHBeHIMje 0 MPeKOrpaHNYHOM OTPaHMYCHY 3araljery Ba3gyxa Ha BENHKUM YAAJbeHOCTHMA,
yBOheH€ TOIUIIBUX KBOTA EMHCH]C. .

Cauka 2. I'paduk Tpenaa emucuje 3akuce/bapajyhux racopa
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Ha ocHOBy ayTOMaTrcKOr MOHHTOpHHTra Ba3gyXa MOXE C€ 3aKJbyYWTH [a ce Ha
teputopuju CpOuje BazgyX Kperao oJ HezaraeHOr 0 penaTUBHO 3ara)eHOr Ha TEepUTOPHjH
BojsonuHe rie je yriaBHOM IpeoBIliaiaBa0 Ba3lyXx NpBe kKareropuje. Hajmommja cutyarmja je
Ouna y arioMeparujamMa M IpaJoBHMa KOjH IIPe CBera TPIIE BEIMKH CTEICH ypOaHH3alHje U
BazAyx je aepuHHcaH ydemheM pa3IMUUTHM TpaHama WHAYCTpUje U (GpekHeHTHOCTH
caoOpahaja. Tako kaza ce roBopu o Ipekopauewy 3aral)yjyhum marepuja PM10 HajBumie yrunao
Ha cTame Bazayxa y beorpany, Yxkuiy, CmenepeBy, BameBy, Kocjepuhy. Kareropuje kanurera
Ba3lyxa MoOry OutH JoOap mapameTap 3a pa3sBHjEHOCT oJpeheHor rpaickor moapydja u y
00pHYTO] je MPOMOPLMOHAIHO] BpeAHOCTH. TpeHa noboJskliama Bazayxa oenexxu Humn u Hoeu
Can mpe cBera 300r cMambeHha JHEBHUX aKTUBHOCTU ¥ IIPEOpjEHTAIMje TOIUIAHA HA IIPUPOJHU
rac. Toxom 2013. rogmne 28% craHoBHuka CpOuje OHMIO je HOTCHIMjAIHO H3JI0XKEHO
KOHLeTpanujama 3aral)yjyhux marepuja usHaz peepeHTHOI HUBOa, 0J Tora 78% CTaHOBHUIITBA
JKUBENO je y ypOanuMm mnojapydjuma. Bemuku npoGnem beorpama je 3araheHoct Baszgyxa
M3yBHHM TacOBMMa M3 MOTOPHMX BO3WIIA, IpHMepa pagd JHEBHE KOHIETpaIuje OeH3eHa
JaHMMa Kaja je caoOpahaj MHTE3WBaH IOCTHKY M 0 5 myTa Behe BPEIHOCTH O T03BOJHEHHX,
mpo6ieM Cy M YIIbeH-MOHOKCHI, CYMIIOD-IMOKCHI ald H MHKPOYECTHIE Koje [0 m’
MPOTPECUBHO pacTy OJf PaHUX jJYTapHUX YacoBa M KYJIMHUHHUPAjy MO CBOjOj KOHIETPAIMjH Y
paHHUM ITOIIOAHEBHUM dacoBuMa. Y CpOuju 300rT JIomer KBaIuTeTa FOpyUBa, OJHOCHO OCH3MHA ca
JofanuMa OJoBa W JH3€]1 TOpPHBA, Ca BHUCOKHUM CAJpKajeM CyMIIOpa, IIOCTOjH BHCOKa
KOHIIETpaIija CyMIIOpa 1 0JIOBa Yy Ba3AyXy, IITO NpeacTansba Bexauku npobiem (becepmerwu C.,
2007). Yruuaj tonorpadckux KapakTepUCTUKAa M MHTE3UTEeTa caoOpahaja CIMKOBUTO C€ MOXE
NpUKa3aTH Ha paquduTUM Jokaiujama y beorpany. byneBap Jlecnora Credana Hamasu ce Ha
108 m HagMOpcKe BUCHHE M je[HA jeé O]l HEKOJIUMKO HajIpoMeTHHjuX Tadaka beorpama kxoja
JUPEKTHO TMoBe3yje ABe Takohe mpomerHe sokanuja [TaHueBauku Moct u Tepasujcku TyHeN H
npeacTaB/ba 001acT ca Hajehum 3arahemem. Bpauap ce Hanasu Ha 132 m HaaAMOpPCKE BUCUHE U
npejicTaB/ba BakHY caoOpahajHy JoKalMjy Koja MmoBe3yje LEHTPalHy Ipajicky caoOpahajHuily
CnaBujy u u3na3 ka ayro-nyry M-75 koju Tpmu Mame onrepeheme y 3arahemy Bazayxa U
Komryrwak koju ce Hama3u Ha 203 m anu HU npuOIKHO He Tpru ontepehema rpaackor
caoOpahaja.

I'pan TTanueBo Oenexu mMoOoOJbIIAKE KBATUTETA Ba3/lyXa, Ipe cBera 300T MOIITOBamba
TPaHHYHUX BPEIHOCTU EMICH]ja, Al ce HAa OBOM IPHMEPY BHIE HEIOBOJGHH yTHIA]y BETPOBA U3
uHaycTpujcke 30He. [lomTo je pa3BujeHa NEeTpOXeMHUjcKa MHAYCTpHja W paduHepuja Hadrte
YIIIaBHO ce eMUTYje XJIOp, OCH3eH U TOYJICH, yCIeA HeOCTaTKa MPOCTOPHOT IUIAHUPAha jyKHA
MHIYCTPHUjCKA 30HA j€ Ha TMpaBlly YTHLAja JBa JIOMHHAHTHA BETpa jYTOUCTOYHOT WU
CEeBepO3aMnaHor, jyroMCTOUHH BETPOBU Hoce 3aral)yjyhe marepuje npema rpany IlandeBy.

Tabesa 1. Tpena kBajmMTeTa Ba3ayxa 1o 30HaMa U arjioMepanujama

CriopainvHe T0jaBe KUCEJIOr Tanora jarsbajie cy ce y [lanueBy u bopy u umanu cy
YIJIABHOM CMHU30JHM KapakTep, Maja je MojaBa MOBHUIICHUX BPEAHOCTH CYMIIOP-AMOKCHAA U
A30T-OKCHAA YIJIAaBHOM KOHCTAHTAaH y OBUM IHoApydYjuma. ['7TaBHe IpoMmeHe necuie Cy ce y
OI0/130JbaBakby 3EMJBHIITA U 3araljerby OKOJIHE BereTaiyje. MUHUMATHE BPEJHOCTH KUCEIHX
kumia y oBuMm nenopuMa CpOuje kperane cy ce oko 3 ph anu Hucy umaie nocieauie eher
TEPUTOPHjATHOT 3HaYaja. M3BOpH eMHUCHje Kao M HBHXOB KapaKkTep MOAyIapajy ce ca OCTaTKOM
CBETa, a [JIABHU EMUTEPH Cy TepMoelekTpaHa ,,Hukona Tecna™“ A u b y O0penoBiy, pynapcko-
TOMUOHHYApCKU OaceH y bopy, Tepmoenekrpana ,,MopaBa“ y CBUIIajHIly, U TEPMOCIEKTpaHa y
Kocromnmy, kao 1 Heka JOKaJHa HOCTPOjema.

EnemMeHTapHU MPHUHIMITY pa3MelITaja MEPHUX MeCTa MpH IUIaHHPAKhY CTAMOHAPHE
MOHHUTOPHHT Mpexe 3aralemba aTMoc(epCcKor Ba3lyxa 3aCHHBA ce Ha: nu300py oOjekara npahema,
onpehuBame Metose npahemwa, oapehuBame oOuMa paja cBake cralroHapHe craHuue. Kana ce
BpLIX M300p pa3MenITama CTaHHIa Tpeba ce BOIUTH padyHa O IMPOCTOPHOM IUIAHY, IPOPAUYHY
OpjCHTALMOHUX BPEIHOCTH M0Jba KOHIETPAaIMje IITSTHUX MAaTepHja, METEOPOJIOIIKUX OCOOMHA
obmacti W mojaraka o 3arahely y IPOTEKIOM IEpuody. 3a TIpajoBe NPeKo 2 MHIHOHA
CTAaHOBHMKAa MHUHHMMAJHH OpOj MEpPHHUX CTaHMIAa M3HOCH ox 15-20 a cBaka MepHa CTaHHIA
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Tpebana Gu mokpuBati oko 4 km’. 3a rpajgose ca ciabom saraljemomhy pacrojame m3Mely
MEpHUX cTaHuna Moxe Outu ox 10-15 km, nok kox rpajgosa ca BeIUKoM 3araheHomhy Bazgyxa
pacrojame u3mehy MepHUX CTaHWIa MOpajy OuTH cMameHa Ha 2-3 km. Pasmemiraj cranuna y
HacesbUMa ca CI0XKEHUM pesbeoM U 3HATHUM OpojeM u3Bopa 3aral)yjyhux maTepuja HOKpUBaAjy
noBpiHy 01 5-10 km®, 10k ce MepHa cTanuia y paBHuama npeasiha ra 10-20 km” (Tacuh B.,
Munusojesuh P., u Munomesuh., 2006). Kaga ce roBopu o0 TIpaHUYHUM BpeIHOCTHMA
3arahyjyhux wmarepuja OHe ce pa3iuKyjy Ha HHBOY HACTalkEHHX Ca jelHEe CTpaHe W
HECHACTAlhEHUX M PEKPEATHBHUX MOAPYYja HA JPYToj CTPaHH ald W JHEBHUX TIPAHHYHUX U
CpeIbUX TOAUIIBHUX BpeAHOCTH. Cpeama TOANIIka BPEJHOCT 32 CyMIIOP-AMOKCHI W YECTHUIE
JIMMa 3a HACTameHA MOPYdja je 50 ug/m’, a 3a HeHaCTamEHA M peKpeaTHBHA MoApydja 30 pg/m’,
3a a30T-IMOKCH 33 HACTAamCHA MoApydja je 60 pg/m’, a 3a HeHACTambeHA M PEKpeaTHBHA
nonpydja je 50 pg/m3. ['pannyHa BpegHOCT CyMIOp-AuOKcHaa 3a 24 cara 3a HacTameHa
noapydja je 150 pg/m’, a 3a HeHacTarbeHa M peKpeaTHBHa mojpydja je 100 pg/m’, rpanmdma
BPEJHOCT 3a a30T-IUOKCH]A 32 24 caTa 3a HacTameHa [oJpydja je 85 nug/m’, a 3a HeHacTawbeHa U
pexpeatusHa 70 pg/m’.

Crame ocMmaTpama u 3arallema y Cpouju u reorpagceka pacnojesa KuceJaux najaBuHa

[Ipoy4yaBamem u npahemem 3arajeHocTrn aTMOCc)EepCKUX MalaBUHA Y BEJTHUKO] MEPH Ce
MOXE OJPEUTH M IPATUTU CTeleH 3arajeHoctr atMmocdepe. IIpodmem kBamurera Basmyxa je
CBaKako jemaH ol HajOpke pactyhux mnpoOrieMa Be3aHHX 3a JbYACKH YTHIA] Ha OKOJIHMHY.
3aralyyjyhe emucuje nUpKynuiry Kpo3 IpU3EMHU C10j aTMocdepe OKO eMurepa, ykibyuyjyhu u
PpasIMYHTE TIpoLiece Kao WITo ¢y audysmja, aucnepsuja, Tpancdopmaruja n Tanoxeme (Zivkovié
N., Misi¢ N., and Jovanovi¢ M., 2014). ®u3nuxo-xeMHjcke KapaKTepUCTHKE MalaBUHa 3aBUCE OF
obnacti y ko0joj ce Qopmupa BazaymiHa Maca, OOJaYHOCT CHUCTeMa y HHBO 3arahema y
oJ001a4HOM CJI0jy TJ€ Ce jaBjbajy MaJaBUHE, I1a ce MOXKe pehu Ja cacTaB IaJaBUHA Yy BEIIUKO]
MepH OCJIMKaBa cacTaB aTMocdepe.

Tpeba moMeHyTH Ipepajay ¥ IPOU3BOIHY MeTala KOjH HMajy MIUPOKY IIPUMEHY ald U
YTHILIAj Ha TaJaBHHE, TAYHU]jE BEIHKH OpOj TAaKBUX MeTana Jajy 0a3He peakiuje ca BOJOM TakKo
Jla XeMHjCKa peaklidja y OBaKBOM CIydajy aaje BpeaHocT ph usnan 7. To cy yriaBHO MeTanu
IpBE U JIpyre rpyne MepUoTHOT CHCTeMa, a 0a3Hy peaklujy ca KHIIHHIIOM J1ajy alyMUHHjYM,
MarHes3HjyM, KallijyM, HaTPHjyM, TBOXk]e, 0JI0BO, IUHK... 2 aKTHBHOCT AJIKAJIHUX MeTaja pacTe
ca mopactoM aTtoMckor Opoja. He TpeOa 3a00paBUTH HM KOMIUIEKCHA XEMHjCKa jeIUbCHA Kao
LITO je BOJOHUK-CyA(UJ KOjU Cc€ Hajla3u y OpraHCKUM jelumemuMa a oclobaha ce
JIerpajalrjoM MpoTerHa y n00a Tpysbewa, nosehaBajyhu ph mpeko 7. OBaj rac ce He Mopa
HaJa3UTH CaMO y IPUPOJHOM OpYKeky Beh 4ecTo MOCTOjU Y THOJHBUMA M IIPOTEHHHMa OOTraTHX
WHYCTPHjCKH OTMajiaka u cMeha Koju MMajy BEJIHMKH JIOKATHH YTHIIAj Ha 00pa30Bambe BPEAHOTH
ph. MHorm ox oBHX eneMeHara cy aM(OTEpHH TadyHM MOTY PearoBaTH Ipafehu M KUCelnHe U
6aze. Kaga roBopuMo 0 y30pkoBamy U ph BpeJHOCTHMA Yy HaIllo] 3eMJbU MPo0JIeM ce jaBiba 300T
HeJocTaTKa MoJaTaka 3a IpocTop BojBoauHe, any M OCKyJHOCT MOJaTaka Ha HUBOY PETHOHAIIHE
MpeXe CTaHHIA KOje Y30pKe MalaBUHA JOCTaBJbajy areHIMjH 3a 3allTUTY )KUBOTHE CPEJIMHE a Taj
0poj je y mocneamuM roguHamMa cBejeH camo Ha Kamennuku Buc n 3eneno bprno, pesynraru ce
00jaBJbyjy Y p€OBHUM FOAUIIBLUM CTATUCTUYKUM M3BelITajuMa. Bucuna nanasuHa oapelyje ce
13 KIMMAaTOJOIKNX JTHEBHHUX M3BELITaja, Y30pPKOBAME C€ BPIIM PYYHO (OyIK METOJOM) Y HCTOM
TepMHUHY y KOME Ce MEPH U BUCHHU NaJJaBUHA, JakiIe ox 7h mpeaxomHor naHa 1o 7 caTd Tekyher
nana. JlompeMame y30paka BpuiM ce jeqHoM y 15 mana ca cranuine Kamenuuku Buc. Cae
XEMH]jCKe aHaJIM3e BpILIE C€ METOJIOM jJOHCKE XpoMaTtorpaduje.

VY3opkoBame aTMochepcKkux mnagaBuHa oOaBbeHO je ,,bulk” (cyBoM/MOKpOM)
MeronoM. IIpuMemeHa MeTo/Ia ce 3aCHMBA HAa CAaKyIUbaby ITaJaBHHA y OOIly ca JIEBKOM, Koja ce
mocrarjba Ha 1,5 m oJ MOBpIIMHE Tia Ha u3abpaHoM mepHoM Mmecty. Kopuihene cy Ooue ox
PVC-a, 3anpemune 2 1, u neBuu npeunuka 20 cm uspaleHu of HHEPTHOI Marepujaia.
CakyIsbaHy Cy ABAIECETIETBOPOYACOBHHU Y30PILH, CBAKOT jyrpa y 8h Mo JIOKanHOM BpeMeHy, a
6oue u JeBUU Cy MemwaHu Oe3 003upa Ja M je Owio magaBuHa uiad He. O HOPUKYIUbEHHX

THEBHUX Yy30paka KOjU cagpKe IaJaBHHE IPaBJbeHH Cy CEIMOTHEBHHM Y30pLH, KOjU CYy
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aHanu3upanu. Ja Ou ce u3berna ajcopriyja MeTaiaa U3 CakylJbCHUX MaJaBUHA J0/aje ce 1o 1
ml KOHIIEHTpPOBaHe a30THE KUCEIHUHE. Y30pIH Cy aHAIM3HPAHH OJMax Mo (GopMHUpamy 30UpHOT
HEJIEJbHOT Y30pKa, a YKOJHMKO TO HHUje Moryhe no aHammse 4yBajy ce y ¢pwkunepy Ha 4°C
(I'pyna ayropa., 2012).

Hujenny Bpeanoct ph no0ujeHy M3 KHIIHUIE HEe Tpeba y3MMaTH Kao arcoJyTHO
Ta4yHy aJd Kao HajIpHOIMKHH]Y BpeAHOCT na. Y MeljyBpeMeHy o7 y3uMarma y30pKa 10 aHalIH3e
onpeljeHe KOMITIOHEHTE Ce MOTy M3MEHHTH y Pa3IMYUTOM CTENeHy a TO Tpe CBera BaXKH 3a
Temmeparypy u ph. I'acoBu xoju cy pactBopenu y oau (O,, CO,, H,S u Cl,) Mmory ucnapuru uiu
ce MaK, PacCTBOPUTH y BOIHU. TakBe M CIIMYHE KOMIIOHEHTe Kuire Tpeba onpehuBath Ha MecTy
y30pkoBama MM uX (ukcuparu. IIpomena ph, cagpxaj kapbonara, cinobognor CO, u npyrux
napamerapa MOXe W3a3BaTH MPOMEHY ocoOMHa cactojaka u3 y3opka (Kykyuka M., u Kykyuka
H., 2013).

Y 3aBHCHOCTH O] FOJMIIBET 100a U IPUPOJIE, EMHUCH]E CE PA3IIUKYje, 3UMU JTOMHHHUPA
eMHCHja U3 CTAllMOHAPHHUX H3BOpa Ipe CBEra MOCTPOjemha 3a IMPOH3BO/Y TOILIOTE U €Hepruje,
JIOK JIETH JOMHUHMpA EMHCHja U3 MOKPEeTHUX M3BOPA, HU3a PA3INYATHX TPAHCTIOPTHHUX CPEICTaBa
jep je To BpeMe KajJa ce HajBHUIIE IyTyje U TpaHCIOpTyje. Ha oBe ce30HCKe pasiike, MOpex Tora
yTH4Ye ¥ Pa3BHjEHOCT HEKOI pernoHa. V3 oBUX pasziora HUje CacBUM jeJHOCTaBHO TpoHahm
mpocTy kopenauujy usmeby emmucuje u kucenoctu atMmocdepckor Tanora. Bemuku 6poj
HIPOMEHJBHBHX K40 IOPEKIO MOTyTaHATa, HHXOBA BPCTa M KOHBEP3Hja, HIXOB NPEHOC KPO3
aTMocdepy 1 BHXO0Ba MPENUNUTANN]a KOMIUICKCAH je CHCTEM KOjU He MOXe J]a /]a jeJHOCTaBaH
OJITOBOP U 3aXTeBa CIOXKEHE CHCTEME 3a MojenoBame. Kana ce nyosbe yhe y ananu3y Hukako He
Tpeba 3aHEeMapuTH M OCOOHMHE jeAMICHha U eleMeHaTa W HHXOBE OCOOMHE IU(pUHHCAHE
cnocoOHowhy gucnepsuje, Aa I Cy MOOUIHYU WIM CTaTUYHU KOJIUKO CE€ JAaJIeKO TPAHCIOPTY]jy
KaKo JIeNyjy jeHd Ha JpYre Ja JIh Kao KaTalIu3aTOpPH WM MHXMOMTOPH Kao LITO je clydaj ca
CO, rze meroso nosehame MoauduKyje NpupoJHe peaknuone myrese. Kaga ce mocMarpa cimka
3. moTpedHO je KOX MPOCEYHHX BPEAHOCTH M0 MeceMa 00paTH MaXxmby Ha KONUYHHY IagaBHHA
u roaumma 1o6a. Ilopen y3pouHo mocneauuHe Be3e emucuja-ph HoTpeGHO je aHanIU3Uparu
BUCHHY I1aJIaBHHA a jOII TAYHHU]E IITYBUOMETPH]CKH PEKUM.

Cuamnka 3. Cpeame npoceyHe BpegHocTd ph nagaBuHa gate no mecenuma y Toxy 2010. ronune

Hajmpe ce moxe moByhm anamormja m3mel)y BpemHocTH 3a obnacT arioMepanyja u
OCTaJINX Hacesba, y Cily4ajy beorpama roroBo uelne roJuHe jaBibajy ce MaJaBHHE KOjE MMajy KHCEIH
KapakTep a MoceOHO y 3MMCKHMM MecelMa KajJa OHE HMajy OCOOMHE KHCENHX KHIIa, a TOJIHIIBC
Bapyjalyje cy y pacloHy jedHe MepHe BpegHocTH ph ckane. HajHibke BpemHOCTH cy KpajeM H
HOYETKOM TOJMHE KaJia Cy MaJie KOJIMYMHE I13JlaBUHA a BEJIMKE eMHCHj€ U3 CTALMOHMPAHUX I'PEjHHUX
Tena, caoOpahaja, TepmoenekTpaHa... HajmoBosbHHja curyaruja je TokoM mpojehHor mepuona Kaga
JIOBOJbHA KOJIMYHHA T1a/laBUHA MOXKE KOHCTAaHTHO Y BE3aHUM JlaHMMa Jja IPOYMUCTH aTMochepy H3Hax
ypbaHuX moapydja, a TO 3ampaBo yKasyje Ha 1ojaBy Ja Kaja je Beha BUCHHA MafaBUHA U Kaja Cy TH
JIaHK ca MaJaBUHAMa BE3aHU jeJHH 3a JAPYrUM M NPHIKMKe ph BpeaHocTH cy noBosbHHje. Pesynrare y
n1abopaTopHju He Tpeba MCKIbYYHBO MOCMATpPATH Kao arCOJYTHO PEJICBaHTHE, OHM CE PAasMKYjy Ha
oTe3y LeHTap-nepudeprja, a IPWIHKE Cy IOBOJbHUjE YOIIITEHO rienajylin kaja ce uie Ka
nepudepuju, MehyTuM U OBaKBy NpPaBHIHOCT YECTO HApYyIIaBajy (DU3MUKO-TEOTpa)CKH YCIOBH H
KJIMMAaTCKH €JIEMEHTH I0ceOHO BeTap M Ba3JyllHA CTpyjama, kao u pesbed. Kapakrep BazmymiHor
CTpyjama y rpaay je BeoMa KOMIUIEKCHA MojBa. I'pajg ymHOro mosehaBa mpu3eMHO Tpeme M Ha Taj
Ha4YMH CMamyje Op3uHY BeTpa, TAKO Ce MOXKE JECHUTH [1a aKo BETap y OKOJHMHH HHje jak, Aa y CaMOM
LIEHTPY HeMa BeTpa WK je ieroBa Op3uHa jako mana. OBo Tpeme ce uecto Moxe oceTutH a0 500 m
BucuHe. Ilopex Tpema rpaj yrude W Ha IPOMEHY CMepa BETpa ILITO YeCTO MMa 3a MOCICAHUILY
3a/ip)KaBamba HEMOBOJLHUX aTMOC(EPCKUX yCIIOBa M3HAJ OBHX MOJPYYja & CAMUM TUM HEIIOBOJbHUjH
XeMHU3aM IaJlaBuHa, YecTa je rnojasa u Behe 3araheHocTH enoBa rpajia ca yiunama KabOHCKOT THIIA Y
KojuMa je ciabuje nmpoBeTpaBame. IIpojop Ba3ayIiHUX Maca ca CeBepa M ceBepo3ariajia JOHOCE HaIloj
3eMsbu Oosbe atmoctepcke mpunuke. Kaga ce panrupajy 3one mo 3arajeHOTH Basayxa y ypOaHUM
noApydjuMa OWTHO je y3eTH y 003up OpojHe mapamerpe: craMOeHEe M HMHAYCTPHjCKE IOBPIIKMHE,
TOHOKJIMMATCKE 30HE U KapaKTEPUCTHYHY apaMEeTPH, TOMOKINMATCKE 30HE H CPEHE TOMILIELE PYKe
BETPOBA, CPE/Iiba TOMIIbA KOJIIMYMHA 11a/IJaBUHA, 3HAYajHU KOHTHUHYHPAHU U3BOPH EMUCH]E Y Ba3AyXy
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U KBAJIUTET Ba3qyxa y TomokiaumarcuM 3oHama (Bumakxosuh JI., 2013). I[To3uBano Ha Tabeny 2. nate
Cy JHEBHE BPEIHOCTH NaJaBHMHA M TyMauche HUXOBHUX yTHLAja. biam3uHa rpajackux moipydja u
BHUXOB YTHIIA] BUHM CE HAa OCHOBY napamerapa 3a Kamennuku Buc, nako je curyaiuja noBojbHa 4eCTH
Cy JaHM Y TOKY TOJIMHE KaJa MMaMo I0jaBe KUCEeNor Tanora ucrnof 5,6 ph, ynasmeHoct Kamennukor
Buca o Huma je oko 14 km a Hagmopcka BucuHa Ha oko 800 m, Ha 0BOj JoKanuju Oenexu ce Behu
Opoj maHa ca IaJaBMHaMa ajlM W UYECTH IPABOM CTpyjalka KOjU ca co0OM JoHOce 3aralene
aTMocdepcke npunuke u3 oxonuee. llIto ce Tmae Cmenepescke [lamanke n BasseBa curyarmja je
MHOT'O II0BOJbHU]A a IIaJlaBUHE Cy yIIIaBHOM ajKanHuX ocoOuna. Ha npumepy Cmenepescke Ilananke
MOJKE C€ BUJICTH Jia y ONLITHHH HeMma Behux morona koju Ou 3arahjuBamu emucujoM arMocdepy, a u
caoOpahajuuiie Hucy ox Beher peOynuukor 3Ha4yaja Tako jAa je (peKBeHTHOCT caoOpahaja kao
MoOunHOr m3Bopa 3araljeHa Oe3HauajHa, 3araljery HajBHIIE JONpPHHOCE AOoMahMHCTBA U Mana U
cpenma npexayszeha. Kao u Ha apyrum npuMmepuMa M OBJIE Y TOKY TOJMHE MOXXEMO H3/IBOJUTH JBA
[epUo/a ca HIKHM BPEAHOCTHMA jelaH je 3UMCKU a IPYTHU JICTHH IEPHOM KPajeM jyia U IOYETKOM
aBrycra Kaja cy IajaBuHe pelje a JyKH CyIIHH HepUOAd u3Mely HHUX TAE Ce TOKOM OBOT MEpHOAa y
amocepu akymynupa Beha xonmunna 3aralyjyhnx marepuja, Koju ce IpBOM KHIIOM crepy aajyhn
HHCcKke ph BpeqHOCTH.

IMopen ce3oHckux Bapujauuja Tpeda ce moByhu u mapanena ca JHEBHHM KpeTamHuMma ph,
TOIITO CY aKTUBHOCTH NMPOMEHJbUBE y TOKY JIaHa TaKo je U KHIA HAjuUCTHja y TOKY PaHHUX jyTapmux
caTd, TOKOM JaHa [oja3d g0 mnoBehama KOHIETpauuje eMucHja Koje KyJIMHHUPAjy y paHHM
MOMOJHEBHUM 4YacoBMMa Kaja je W HajHWka ph BpeaHOCT jga OM ce y IOMOJHEBHHM YacOBHMa
[OHOBHO KpeTaja Ka BPEIHOCTHMa y jyTapmHUM caThMa. Pasnuuura je W Kopenauuja usmehy
KIMMATOJIOIKKX Mapamerapa W 3araljyjyliux marepuja IITO yTH4e Ha OCOOMHE HagaBHHama. Tako
TeMIIepaTypa Ba3jiyxa MoKa3syje IIO3UTHBHY KOpPENalHjy ca CyMIIOP-AHOKCUIOM U a30T-OKCHANUMA 10
40%, 3aTHM CcIeIM BIaXHOCT Baszayxa ca oko 30% 3ajeqHuuke BapHjaldje JOK BEeTap W 00JagyHOCT
yruay 10 20%. Jlok je Temmeparypa Baz[yxa 3HadajHa Kaja je ped o 3arajeHOCTH Ba3jyxa a30TOBUM
OKCH/IMMa, PellaTHBHA BJIAXXHOCT MMa BEJIMKY MOh NpenuKIiMje KOHueTpauuje cymnop-auokeuna. He
Tpeba 3a00paBUTH HE CE30HCKM KapakTep KOHLETpaluje MOjeMHUX eNeMEeHaTa, Tako ce Caipixkaj
KHCEOHUKA y BOJIHM MEHa CE30HCKH, Y 3aBHCHOTH O] TEMIIepaType, Kao M y (QYHKIHjH OpraHcKor
ontepehema. 3UMH y MPUCYCTBY JICACHOT MTOKPUBada KOjH HE 03BOJbaBa KHCEOHUKY Jia C€ PacTBOPH,
cajgpkaj KHCEOHHMKa y BOIM ce cMamyje. Kako ce cpemme MecedHe Temmeparype mosehaBajy u
KOHIIETpallja KMCEOHHKa Y BoJu ce moBehaBa CBe /10 IepHoja KacHOr mpoJjeha u JeTmer nepuoaa,
Kajia ce KOHIETpallija KICEOHHKa IIOHOBO CMambyje y3pOKOBaHa IporiecuMa (poTocuHTe3e U aepoOHUM
OMOXEMHjCKUM MPOLIECUMa, [1a Ce JIBa MEPUoja ca CHI)KEHUM BpeHocTHa ph Tpeba mocMarpatu u u3
oBor yrna. MehyTuM TakBa ce30HCKa KpeTama HHCY caMO KapaKTepUCTUYHA 33 KMCCOHUK Beh 3a HU3
pa3IMUNTHX jenumea u eraeMenara. Caapkaj aMOHHMjaka M aMOHMjyM jOHA je BHUIIA Y XJIAJHHjEM
NepHoIy TOJMHE a HajHwka y mposehe U JIeTo, KOHLETpalja HUTpaTa ce Mekha Takohe Ce30HCKU
HajMama je y JICTHEM NepHoy a HajBeha 3uMIL...

Kao u mamaBuHe W cHer je nobap HMHIMKATOp Kako 3a Mepeme ph Tako u 3a apyre
napamMeTpe 3HauyajHe 3a CTamke BPEMEHCKHMX MpWIMKA: MyTHoha, CyBH ocTarak, KOHLEHTpaluja
cyndaTHUX, HUTPATHHUX, XJIOPUIHUX jEAHI-CHA, JOHH aMOHHMjyMa M TEILIKHX METala y OTOIUBCHOM
cHery... CHe)XXHM MOKpPHMBaY HMa BEIHKY alCOpPIIMOHY CIOCOOHOCT, ma je u Jo0ap Hu3BOD
nHdopmarmja He camo atmocgepckor tanora, Beh u armocdepckux npuiarka. O MHOroOpojHHUX
pasiora koju oMoryhaBajy ycnemHy IpUMEHY MeTOJa MOHMTOPHHIA 3araljerma CHEXHOT MOKpHBaua
MOTY ce U31BojuTH cienehu: y nopehemy ca y30pkoBameM Ba3iyxa y30pKOBabe CHEXKHOT MOKpHBaya
je jemHocraBHHje, oMoryhaBa KBaHTHUTaTHBHO ojpehuBame yKymHUX HapaMerapa 3arahema (cyBa u
BJI@)KHa JIETIO3UIINja), YCIe I MpoLeca CyBOT M BIXKHOT CIHMparma KOHIeTpanyja 3aral)yjyhnx marepuja
je 2-3 myra Beha Hero y armocdepckoM Baszmyxy, caMo jefaH y30pak meie NeOJbHHE CHEXHOT
pe3ynTaTta Jlaje perpe3cHTaTHBHE HomaTke o 3arahjeHoctn y mepuomy ox Qopmupama CHEXHOT
MIOKpHBaJa 10 MOMeHTa y3opkoBama ( Mmuh C., u mp. 2011).

VYV Cpbuju He 1MOCTOje 3aKOHCKE HOPME 3a KBAJIUTET CHEXHOI IOKpHBadya Tako Ja ce 3a
Mepere NMPUCYCTBA IUTETHUX jeJHIbEHha KOPHCTH MAKCHUMAJIHO JI03BOJbEHE KOHIETPAIMje IUTETHHX
MaTtepHja Koje ce ofHoce Ha BoAy 3a nuhe. HajBeha koHueTpaiuja y CHe)KHOM IOKpUBAdy je Be3aHa 3a
XJIOpU/Ie ¥ aMOHHjaK TaKo Jia OBU jOHH HAjBHILIE YTHYY Ha BPeAHOCTH ph, BPEIHOCTH Y HAILO] 3eMJbH
kpehy ce o 5-5,8 ph a y3pouu nox kojuma ce jaBibajy Kao U JHEBHE BapHjalje U CTEIEH KHCEIOCTH
ce MOoKJIanajy ca 0COOMHaMa 3aKHCeJbCHHX T1a1aBUHA.
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[TojaBa kucenMX Marjiy HHUje KapaKTepHCTHYHA 33 HAIlly 3eMJbY, OHA je YIJIaBHOM Be3aHa
3a mpuobaiHa noapydja Behux BOJEHMX MOBPLIMHA y KOjUMa Cy JIydku 00jekTH, paduHepujcka
MOCTpOjerba, TPAaHCIOPTHA YBOpHIITa UTH. Krcene marjie Koa Hac Cy peTka MojaBa U YIJIaBHOM je
Be3aHa 3a CaBy u JlyHaB y KaCHOM jecemeM M PAaHOM IpoJiehHOM MepHoLy W pEeTKO Kaja uMajy
CBOjCTBA KHCEJIUX Mariy, Kako 300 CMameHe a/ICOPIIHOHEe MONH, Tako 1 300T CMamEeHE y4eCTaloCTH
y Jly’KE€M BPEMEHCKOM MEPHO/LY.

Tab6ena 2. /IneBne Ph BpennocTu u Bucuna nagasuna (mm) 3a Beorpaa 2014. roqune

W3 cBera nocama pedeHor 3a moOosbllame CUTyanuje Hamehy ce HEKONMKO pellea.
Hajnpe tpeba nosehatu 6poj MepHux cTanuua ph BpeAHOCTH: OHE HajMambe MOPajy MOKPHUBATH LSy
METEOPOJIOIIKY MpEeXy CTaHWIa, ali OM OWwIo IMOXKeJFHO Ja Cy OHE 3acTyIUbeHEe W Ha HEKUM
pedepeHTHEM TaukaMa OJHOCHO obOmactTuMma (caoOpahajHuIle, HHIYCTpHjKE 30HE, HAI[MOHAIHH
MapKoBH, pe3epBaTH...). OBaKkBa IocTaBKa je jako OuTHa 300T MoryhHOCTH M3paje Kapara KpUTHYKHX
ontepehema Koje Cy YBEIHKO 3aCTYIUBCHE y CBETY U NpelcTaBibajy onrepeheme 061acTn y3pokoBane
kucenuM tano3uma. Ctanuie tpeba ma Oymy ayToMarcke a y30pKOBame C€ MOpa BPIIUTH HA MECTY
nobujama majaBuHa, 300T JAMHAMHUYKHAX HPOMEHA BPEIHOCTH camor Tanora. [loxesbHo O Omio
PENOBHO TPAaBUTH IHEBHE, CE30HCKE M TOAMIIEE INPeceKe, M YKJbYYUBATH pasiuuuTe mpoduie
3aHMMama Kako Jo0ujeHH mojauu He OM Omim camo TymaueHu Beh M KopuiIheHH y aliMKaTHBHE
CBpXE Kao 0/ipa3 crama y oapeheHuM obiactuma. Bpeme y3opkoBama Mopa 6utu uenthe a noceGHO y
3MMCKOM U jeCemheM IepHoay, Tae Ou cBaka MepHa CTaHHIA Ha PEMyOINYKOj MPEXH JaBajia MOJaTKe y
€JICKTPOHCKOM OOJIMKY JOCTYITHOM 3a MNPy HAay9IHY jaBHOCT.

3ak/by4yak

Benuka 3araljeHoct armocdepe mokasyje BEJIMKY Y3pOUHOCT Ha XeMH3aM IalaBUHa, U OHA
ce Haja3W y IUPEeKTHOj Be3u. bpojHu cy ycioBu Koju AedUHHUIIY cTame atMocdepe a caMuM TUM U
kapaxrep nagaBuHa. Ca pa3BojeM HHIYCTpHUje MOceOHO 3eMalba Koje nMajy cOQUCTHLIUPAHU AePUIHT
y TEXHOJIOTHjH YCJOBJbCHE Cy Ka OpjeHTaumuju Ha (OCHIIHA TOpUBA YHjHM CaropeBambeM U
CeKyHJAPHUM J€JIATHOCTUMA EMUTYjy OpojHa jefumerma M eJIeMEHTEe KOjH CHIDKABajy BPEIXHOCTH
najaBiHa J0 IPaHMIIC KUCENUX KHUIa ofpaxaBajyhu ce Ha JejcTBa €KOCHCTEM, Jbyle, rpaljeBUHE.
VrinaBHOM ce mpoGiieM jaBiba CE30HCKH, YCIIOBJBEH j€ BPEMEHCKUM MPUIMKaMa, aKTUBHOCTUMA JbYIH
W HMHAYCTPHjEe M aKyTHOT je IOpeKia, ald IMOCJICAWIIe Y4YeCTaJOCTH OBAaKBE I0jaBe MOXKe OUTH
XpOHHMYAH, W MOTpPeOaH je BPEMEHCKH IMEpUoJ W Mepe MPEeJOCTPOKHOCTH Kako Ou ce mpobiiem
otkionuo. [Toctoju pasnuka nzmel)y eMucHje pypalHUX U ypOaHUX MOAPY4ja U BPEIHOCTH I1aJaBHHA
y OBMM pErMOHMMa aJli OBAa TEKOBHHA CABPEMEHOI JPYINTBA CaBJiaJlaBa OBAKBE I'PAHUIIE CBOjUM
MPEKOTrPaHUYHUM 3aral)elbeM H TEIIKO jy je KOHTPOJIHCAaTH 0e3 CBECTH U aHT'a)XOBarba CBUX OKOJHHX
OIIITHHA ¥ 3eMalba Y OKpYXewYy, jep 3arahera MOTy JOCIETH HEKOJIHMKO CTOTHHA KHJIOMETapa OJ
H3BOpa CBOje eMucHuje. Y IPHUIIOT TOME Jia MpoOJieM joIl yBeK HHje M3a Hac, je U TO INTO Ce H Jajbe
HHIyCTpHja 3acHMBA Ha (OCWIHUM TOPHUBHMA, & TEXHOJOLIKH M OPraHW3alHOHHM IPOLEC HAaKO
HPOIPECUBAH jOLI YBEK HE MOJKE J1a IIPaTH 3aXTeBE CaBPEMEHOT yOp3aHOT pa3Boja YOBEUAHCTBA MpeMa
TeMITy KOjH ce AMKTHpA, TaKo Jia ce y CKopujoj OyayhHocTu caganime crambe Hehe memaru. Kao mro
je y pamy u3HeTo, paHHje ce nmpobiieM MASHTH(HKOBAO ca pa3BUjEHUM 3eMJbaMa, alld ce JaHac CBE
BHIIIE 3eMJbE Y Pa3Bojy CyouaBajy ca oBuM npobiiemMoM. [laHac ce rOTOBO y HMOTIYHOCTH pasyMe Iojam
U MEXaHW3aM KHCEJMX KHUIla, a Npe CBEera HBHXOB LIMPOK JWjana3oH JejcTBa, ajiu pykoBoaehu ce
npeMa UCTpaXUBabUMa U pe3yJTatiMa, eheKTH cy IMMUTHPAHH, U HeMa JI0Kas3a Koju cyrepuury aa he
Ce JIaHAIIHE CTabE Ha III00ATHOM HHBOY ITOTOPIIATH Y HEKOJIMKO HAPEIHUX ACLCHHU]a.

Jlutepatypy BuIeTH Ha CTpanu 42.
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