
INTERNATIONAL SCIENTIFIC CONFERENCE “ARCHIBALD REISS DAYS” 
THEMATIC CONFERENCE PROCEEDINGS OF INTERNATIONAL SIGNIFICANCE





INTERNATIONAL SCIENTIFIC CONFERENCE

“ARCHIBALD REISS DAYS”

Belgrade, 2-3 October 2018

THEMATIC CONFERENCE PROCEEDINGS 
OF INTERNATIONAL SIGNIFICANCE

VOLUME II

Academy of Criminalistic and Police Studies
Belgrade, 2018



Publisher
ACADEMY OF CRIMINALISTIC AND POLICE STUDIES

Belgrade, 196 Cara Dušana Street (Zemun)

Editor-in-Chief
DARKO SIMOVIĆ, PhD

Academy of Criminalistic and Police Studies

Editors
BILJANA SIMEUNOVIĆ-PATIĆ, PhD 

Academy of Criminalistic and Police Studies
SLAVIŠA VUKOVIĆ, PhD 

Academy of Criminalistic and Police Studies
OBRAD STEVANOVIĆ, PhD 

Academy of Criminalistic and Police Studies
BRANKICA POPOVIĆ, PhD 

Academy of Criminalistic and Police Studies
SMILJA TEODOROVIĆ, PhD 

Academy of Criminalistic and Police Studies
ZORICA VUKAŠINOVIĆ RADOJIČIĆ, PhD 
Academy of Criminalistic and Police Studies

NENAD KOROPANOVSKI, PhD 
Academy of Criminalistic and Police Studies

Thematic Proceedings Reviewers
IMRE RUDAS, PhD, Obuda University, Budapest, Hungary

SLOBODAN SIMONOVIĆ, PhD, University of Western Ontario, London, Canada
NIKOLA DUJOVSKI, PhD, University “St. Kliment Ohridski”, Bitola, Macedonia

ĐORĐE ĐORĐEVIĆ, PhD, Academy of Criminalistic and Police Studies
JOVAN ĆIRIĆ, LLD, Constitutional Court Judge, Serbia

Computer Design
JOVAN PAVLOVIĆ

DRAGOLJUB MILUTINOVIĆ

Impression
200 copies

Print
Službeni glasnik, Belgrade 

THE CONFERENCE AND THE PUBLISHING OF PROCEEDINGS WERE SUPPORTED 
BY THE MINISTRY OF EDUCATION, SCIENCE AND TECHNOLOGICAL

DEVELOPMENT OF THE REPUBLIC OF SERBIA

© 2018 Academy of Criminalistic and Police Studies, Belgrade

ISBN 978-86-7020-405-8
ISBN 978-86-7020-190-3



HONORARY COMMITTEE

Goran Bošković, PhD, Academy of Criminalistic and Police Studies, Belgrade, President
Sima Avramović, LLD, Dean of the Faculty of Law, Belgrade
Ivica Radović, PhD, Dean of the Faculty of Security, Belgrade

Major-General Mladen Vuruna, PhD, Rector of the University of Defence, Belgrade
Branislav Đorđević, PhD, Director of the Institute of International Politics and Economics, Belgrade

International members

Olivier Ribaux, PhD, Director of the School of Criminal Justice, University of Laussane, Switzerland
Norbert Leitner, PhD, President of the Association of European Police Colleges, 

Director of SIAK, Vienna, Austria
General Cao Shiquan, PhD, President of the Chinese National Police University, 

Beijing, People’s Republic of China
Hao Hongkui, PhD, President of the Criminal Investigation Police University of China, 

Shenyang, People’s Republic of China
Major-General Andrey Kochin, PhD, Acting Head of the St. Petersburg University 

of the Ministry of Internal Affairs of the Russian Federation
Major-General Vladimir Tretyakov, PhD, Chief of the Volgograd Academy 

of the Ministry of Internal Affairs of the Russian Federation
Police Colonel Roman Blaguta, PhD, Rector of the Lviv State University of Internal Affairs, Ukraine

Major-general Vladimir Bachila, PhD, Head of the Academy of the Interior Ministry of the Republic of Belarus
José García Molina, PhD, Director of Spanish Police Academy, Ávila

Police Colonel Marek Fałdowski, PhD, Commandant-Rector of Police Academy, Szczytno, Poland
Lucia Kurilovská, PhD, Rector of the Academy of the Police Force, Bratislava, Slovakia

Major-General Panagiotis Kordolaimis, Commander of the Hellenic Police Academy, Athens, Greece
Yilmaz Çolak, PhD, President of the Turkish National Police Academy, Ankara

Adrian Iacob, PhD, Rector of the Police Academy “Alexandru Ioan Cuza”, Bucharest, Romania
Simion Carp, PhD, Rector of the Academy “Ştefan cel Mare”, 
Ministry of the Interior of the Republic of Moldova, Kishinev

Zoltán Rajnai, PhD, Dean of the Donát Bánki Faculty of Mechanical and Safety Engineering, 
Óbuda University, Hungary

Andrej Sotlar, PhD, Dean of the Faculty of Criminal Justice and Security, Ljubljana, Slovenia
Nikola Dujovski, PhD, Dean of Faculty of Security, Skopje, Macedonia

Predrag Ćeranić, PhD, Dean of the Faculty of Security Science, University of Banja Luka, BiH
Nedžad Korajlić, PhD, Dean of the Faculty for Criminal Justice, Criminology and Security Studies, 

University of Sarajevo, BiH
Velimir Rakočević, PhD, Dean of the Faculty of Law, Podgorica, Montenegro

Boban Šaranović, Director of Police Academy, Danilovgrad, Montenegro

PROGRAMME COMMITTEE

Biljana Simeunović-Patić, PhD, UCIPS, Belgrade, President
Aleksey Bashan, PhD, Academy of MoI of Belarus

Andy Bécue, PhD, University of Lausanne, Switzerland
Jay Dawes, PhD, University of Colorado, Colorado Springs, USA

Gorazd Meško, PhD, Faculty of Criminal Justice and Security, Ljubljana, 
University of Maribor, Slovenia

Jozef Meteňko, PhD, Academy of Police Force, Bratislava, Slovakia
Imre Rudas, PhD, Obuda University, Budapest, Hungary

Slobodan Simonović, PhD, Western University, London, Canada
David D. Stephens, M.S., Forensic Science Consultants, Inc., USA
John Winterdyk, PhD, Mount Royal University, Calgary, Canada

Đorđe Đorđević, PhD, UCIPS, Belgrade
Zoran Đurđević, PhD, UCIPS, Belgrade
Stevo Jaćimovski, PhD, UCIPS, Belgrade
Saša Mijalković, PhD, UCIPS, Belgrade
Dragan Mlađan, PhD, UCIPS, Belgrade

Obrad Stevanović, PhD, UCIPS, Belgrade
Dane Subošić, PhD, UCIPS, Belgrade

Slaviša Vuković, PhD, UCIPS, Belgrade
Petar Čisar, PhD, UCIPS, Belgrade

Smilja Teodorović, PhD, UCIPS, Belgrade
Jelena Radović-Stojanović, PhD, UCIPS, Belgrade

Dragoslava Mićović, PhD, UCIPS, Belgrade

ORGANIZING COMMITTEE

Darko Simović, PhD, UCIPS, Belgrade, President
Saša Milojević, PhD, UCIPS, Belgrade

Aleksandar Bošković, PhD, UCIPS, Belgrade
Valentina Baić, PhD, UCIPS, Belgrade

Nenad Koropanovski, PhD, UCIPS, Belgrade
Aleksandra Ljuština, PhD, UCIPS, Belgrade
Nikola Milašinović, PhD, UCIPS, Belgrade
Brankica Popović, PhD, UCIPS, Belgrade



TABLE OF CONTENTS

TOPIC III 
Police organization – structure, 

Functioning and human resources

Gabor Kovacs
THE MAIN FEATURES AND CHARACTERISTICS OF THE ORGANISATIONAL 
CULTURE OF THE HUNGARIAN NATIONAL POLICE ......................................................... 3
Dane Subosic, Obrad Stevanovic, Slavisa Djukanovic, Dejan Milenkovic
THE POSSIBILITIES AND LIMITATIONS OF INDIVIDUAL RISK ASSESSMENT OF 
DOMESTIC VIOLENCE BY APPLICATION OF THE MATRICES OF PROBABILITY 
AND CONSEQUENCES..................................................................................................................15
Bojan Jankovic, Goran Vuckovic, Sasa Milojevic, Boban Milojkovic, Bojan Mitrovic
THE ANALYSIS OF THE QUALIFICATION LEVEL OF MEMBERS OF POLICE 
INTERVENTION PATROLS FOR APPLICATION OF MEANS OF COERCION ...............29
Filip Kukic, Milivoj Dopsaj, Jay  Dawes, Dunja Prpic
EFFECTS OF A 4-WEEK TRAINING INTERVENTION ON ESTIMATED VO2max AND 
BODY COMPOSITION AMONG FEMALE POLICE OFFICERS: PILOT STUDY .............39
Aleksandar Cvorovic, Robin Orr, Novak Bacetic
EFFECTS OF A 12-WEEK PHYSICAL TRAINING PROGRAM AND NUTRITION PLAN 
ON THE BODY COMPOSITION OF OVERWEIGHT POLICE TRAINEES .......................49
Zorica Vukasinovic Radojicic, Aleksandra Rabrenovic, Safet Korac
PERFORMANCE APPRAISAL OF CIVIL SERVANTS - | 
COMPARATIVE PERSPECTIVES ................................................................................................61
Radivoje Jankovic, Nenad Koropanovski, Rasa Dimitrijevic
EVALUATION OF TESTS FOR THE ASSESSMENT  
OF POLICE OFFICERS PHYSICAL ABILITIES .........................................................................73

Danijela Spasic, Ivana Radovanovic, Nenad Milic
LOCAL SECURITY COUNCILS AND COMMUNITY POLICING IN SERBIA 
- BETWEEN VISION AND REALITY .........................................................................................83
Vince Vari
FNEW WAYS IN THE MEASUREMENT OF THE POLICE PERFORMANCE IN 
HUNGARY: RESULTS OF THE GOOD STATE AND GOOD POLICE PROJECT ..............97
Filip Miric
ETHICAL ASPECTS OF POLICE WORK .................................................................................109
Dalibor Kekic, Milos Milenkovics
QUALITY MANAGEMENT IN POLICE STATIONS IN THE REPUBLIC OF SERBIA ...119
Svetlana Ristovic
HUMAN RESOURCE MANAGEMENT IN THE POLICE
- Strategic and Legal Basis of Career Development – ................................................................129



Philipp Stein
DEPROFESSIONALISATION OF POLICE WORK – THE INCREASED
DEPLOYMENT OF “AUXILIARY POLICEMEN” IN GERMANY  ..........................................141
Ivan Djorovic
THE PROFESSIONALISATION  
OF THE POLICE COMMUNICATIONWITH MEDIA ..........................................................153
Marina Vasic
INTERNAL COMPETITION IN THE MINISTRY OF INTERNAL AFFAIRS AS MEANS 
OF IMPROVING THE EQUAL OPPORTUNITIES SYSTEM  
FOR WOMEN AND MEN  ..........................................................................................................171

TOPIC IV 
Contemporary security challenges

Zorica Mrsevic, Svetlana Jankovic
CHALLENGES OF INCLUSIVE SECURITY ............................................................................183
Vladimir Vekovic, Violeta Culafic
CLIMATE CHANGE IN THE REPUBLIC OF SERBIA, 
PARIS AGREEMENT AND CHAPTER 27 ................................................................................193
Sasa Mijalkovic, Marija Popovic Mancevic
CSECURITY SCIENCES AT THE STATE UNIVERSITIES  
OF THE REPUBLIC OF SERBIA.................................................................................................205
Zarko Obradovic
SECURITY CHALLENGES AND PILLARS OF THE SERBIAN FOREIGN POLICY .......219
Dragan Jevtic, Miroslav Talijan
DEMOGRAPHIC CHANGES AS A SECURITY THREAT 
IN THE PROCESS OF GLOBALIZATION ...............................................................................233
Jasmina Gacic, Milos Tomic
ORGANISATIONAL DEVIANCE OF THE STATE AND NATURAL DISASTERS ...........247
Hajradin Radoncic, Samed Karovic
SECURITY OF THE REPUBLIC OF SERBIA THROUGH PRISM  
OF CHURCH AND RELIGIOUS COMMUNITIES ................................................................257
Hatidza Berisa, Igor Barisic, Katarina Jonev
THE SOURCE OF ISLAMIC EXTREMISM IN SOUTH-EASTERN EUROPE ...................271
Nenad Kovacevic, Antonio Mak, Mitar Kovac
CURRENT PROBLEMS IN THE FUNCTIONING 
OF THE NATIONAL SECURITY COUNCIL OF THE REPUBLIC OF SERBIA ................283
Branko Lestanin, Vanda Bozic, Zeljko Nikac
COUNTER TERRORISM AND MIGRANT CRISIS IN CONTEXT OF CRIMINAL LAW 
COOPERATION BETWEEN COUNTRIES OF THE REGION ............................................293
Marjan Gjurovski, Snezana Nikodinovska Stefanovska
CONCEPTUAL APPOROACH IN CREATING SECURITY POLICY  
OF THE REPUBLIC OF MACEDONIA ....................................................................................305
Vladimir Cvetkovic, Marina Filipovic, Slavoljub Dragicevic, Ivan Novkovic
THE ROLE OF SOCIAL NETWORKS IN DISASTER RISK REDUCTION ........................311



INTERNATIONAL SCIENTIFIC CONFERENCE “ARCHIBALD REISS DAYS” 
THEMATIC CONFERENCE PROCEEDINGS OF INTERNATIONAL SIGNIFICANCEVIII

Milan Marcinek
FIRE INVESTIGATION: LEGAL REGULATIONS AND PERFORMANCE OF FIRE 
INVESTIGATORIN THE SLOVAK REPUBLIC .......................................................................323
Gyongyi Major, Aleksandar Cudan
WORLD ORDER TRANSFORMATION AND SECURITY POLICY CHALLENGES .......335
Bozidar Otasevic, Sasa Atanasov
SOURCES OF DANGER AT THE SITE OF DISCOVERY  
OF SECRET LABS FOR DRUGS PRODUCTION ....................................................................347
Vladan Mirkovic
TERRORISM AS A MEANS OF HYBRID WARFARE ............................................................357
Drazan Bojic
POLITICAL SECURITY IN BOSNIA AND HERZEGOVINA TWENTY YEARS AFTER 
THE DAYTON PEACE AGREEMENT ......................................................................................371

TOPIC V 
Cyber crimes and it security

Petar Cisar, Imre Rudas
OVERVIEW OF SOME SECURITY ASPECTS OF SMART PHONES. ................................383
Aleksandar Miljkovic, Milan Cabarkapa, Milan Prokin, Djuradj Budimir
THE IMPORTANCE OF IOT AND IOT FORENSICS ............................................................395
Aleksa Maksimovic, Slobodan Nedeljkovic, Mihailo Jovanovic, Jelena Misic,  
Vojkan Nikolic, Dragan Randjelovic
A NOVEL MULTI-ATTRIBUTE DECISION-MAKING METHOD  
TO FIGHT THE CYBER-CRIME ................................................................................................405
Brankica Popovic, Ana Kovacevic, Kristijan Kuk
COMPREHENSIVE FORENSIC EXAMINATION  
WITH BELKASOFT EVIDENCE CENTER ..............................................................................419
Goran Matic, Milan Miljkovic, Zoran Macak
CRISIS MANAGEMENT OF MALICIOUS ACTIVITIES IN CYBERSPACE ......................435
Milan Gligorijevic, Radosav Popovic, Aleksandar Maksimovic
THE ROLE AND IMPORTANCE OF INTEGRATION OF FUNCTIONAL 
TELECOMMUNICATION SYSTEMS IN EMERGENCIES ...................................................445
Yanling Wang
APPLICATION OF MODERN TECHNOLOGY IN PREVENTING  
AND COMBATING ORGANIZED CRIME ........................................................................................457

TOPIC VI 
Innovative methods in forensic science

Aleksandra Vulovic, Venezija Ilijazi, Jelena Lamovec, Stevo Jacimovski
ASSESSMENT OF AIR POLLUTION DISTRIBUTION  
FROM RADIOACTIVE SOURCES AND ITS IMPACT ON HUMAN HEALTH...............475
Filip Babic, Jelena Kalajdzic, Biserka Milic, Nikola Milasinovic
ANALYTICAL TECHNIQUES FOR AMYGDALIN DETERMINATION  
IN FRUITS:CURRENT STATE AND TRENDS  .......................................................................485



Table of contents IX

Bozidar Banovic, Jovana Vujosevic
BONES AS FORENSIC EVIDENCE ...........................................................................................495
Jozef Metenko, Martin Metenko, Miriam Metenkova
DIGITAL TRACE AND THEIR CRIMINALISTIC ATTRIBUTES AND SIGHTS .............509
Lazar Nesic, Andjelko Maric, Milivoje Loncar, Jasmina Indjic
IMPLEMENTATION OF THE NEW STANDARD ISO/IEC 17025:2017 AND ITS IMPACT 
ON THE QUALITY OF WORK IN FORENSIC LABORATORIES  .........................................525
Elena Zaitseva
THE DOCTRINE OF SPECIAL KNOWLEDGE IN CRIMINAL PROCEEDINGS AND ITS 
INFLUENCE ON THE FORMATION OF THE SYSTEM  
OF FORENSIC EXPERTOLOGY ................................................................................................537
Fangzhou He
THE RESEARCH OF SAME SOURCE TEST METHOD  
OF MONITORING VIDEO BASED ON PATTERN NOISE ..................................................547
Sandra Adiarte
MOVEMENT ANALYSIS IN FORENSICS – AN INTERDISCIPLINARY APPROACH ...559



ASSESSMENT OF AIR POLLUTION DISTRIBUTION 
FROM RADIOACTIVE SOURCES AND ITS IMPACT ON 

HUMAN HEALTH

Aleksandra Vulović  
 Venezija Ilijazi  

 Stevo Jaćimovski1  
University of Criminal Investigation and Police Studies, Belgrade

 Jelena Lamovec, 
 Institute of Chemistry, Technology and Metallurgy, Belgrade

Abstract: The paper assesses the concentration of gas aerosols produced as a result of 
radioactive sources emission. A Gaussian diffusion model is used for calculation of the 
particle concentration, and the Cs137 isotope is taken as an example of the particles. The 
determination of the dispersion parameters used in the Gaussian model will be carried 
out using the Pasquill-Gifford and Briggs’ method. Based on calculated concentrations 
of radionuclides, their impact on human health will be analyzed.
Keywords: radioactivity, Gaussian model, Air pollution

INTRODUCTION

The aim of the paper is to analyze the distribution of radioactive admixture from a point 
source and to point out to its impact on human health. This is especially significant in light of 
the fact that our country was exposed to the uranium depleted missiles, which is the source of 
radioactive radiation, in the armed action of the NATO Pact in 1999.

Discharging hazardous substances into the atmosphere, whether accidentally (due to 
human negligence, plant failures, natural disasters, mistakes in the transport of dangerous 
goods) or deliberately (in terrorist attacks) pose a great danger to the population and infra-
structure.

The problem of air pollution is a global problem as it affects practically all countries in 
the world, i.e. all their regions, settlements, socioeconomic and age groups. Air pollution is 
the biggest threat to environmental protection and is responsible for one in nine deaths per 
year, which is about 3 million people each year (Neira, 2016). It can be said that air quality 
represents a marker for the sustainable development of the society. It is therefore necessary to 
get to know the basic characteristics of the atmosphere and the elements that reach it.

The atmosphere surrounds our planet and extends practically infinitely. In a layer of 5 km 
there is about 50% of all air, and about 90% of the total air in the layer up to 20 km. The atmo-
sphere is exposed to the influence of thermal solar radiation and, therefore the air tempera-

1 Corresponding author: stevo.jacimovski@kpa.edu.rs
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ture in the atmosphere is inhomogeneously distributed. According to the temperature change 
with height, the atmosphere is divided into 5 characteristic layers. From the standpoint of 
atmospheric diffusion of the admixture, the most significant layer is up to a height of 11 km, 
which is called a troposphere.

The temperature drops in that layer as it moves away from the earth’s surface, by approxi-
mately 0.65 ° C for every 100 m. If it is assumed that the temperature is 15 ° C (288 ° K) at sea 
level, then the temperature at the outer limit of the troposphere is -56 ° C (217 ° K). Above 
this layer at a height of up to 40 km there is a stratosphere in which the temperature does not 
change with height. About 75% of the total air volume of the atmosphere is located in the 
troposphere. Thermal, hydrodynamic, chemical, photochemical, electromagnetic and other 
processes continuously flow in the atmospheric air thus determining the temperature, pres-
sure, speed of movement, and chemical composition of the air masses.

The basic amount of admixtures in the atmosphere is, by their composition, divided into 
gaseous, solid and liquid substances. Thereby, gaseous substances (carbon dioxide, sulfur di-
oxide, hydrocarbons, nitrogen oxides, organic compounds) make up about 90% of the total. 
The amount of solid substances (dust, heavy metals, radionuclides, mineral and organic com-
pounds) accounts for about 10% of the total. Mass of liquid substances, such as, for example 
sulfuric acid is negligible in the first two categories. The lifetime of the most important gas-
eous substances (types of nitrogen oxides and sulfur dioxide, as well as the products of their 
reactions, e.g. SO4 , NO3...) is from several hours to several weeks. During the time when these 
admixtures move from the source to the moment they settle down on the surface of the earth, 
they cross the distances from ten to several hundred meters. The deposition of the admixture 
can be dry or damp. 

Aerosols or solid admixtures are divided according to their radius into: microscopic (r < 
0.1 μm), medium (r = 0.1-1μm) and large (r > 1μm). 

RADIOACTIVE ADMIXTURES

The paper will consider the impact of radioactive substances on the atmosphere and their 
impact on human health in particular. The basic difference between the impact on the living 
world of radioactive substances and chemical substances is that chemicals act directly and 
proportionally to the amount of substance in the body, while radioactive substances have 
additional effect due to the radiation of ionizing radiation both directly and remotely.

There is a natural radioactivity in our environment. It occurs with spontaneous disinte-
gration of radioactive nuclei-radioactive nuclei-transformation into other nuclei with accom-
panying ionizing radiation. In most cases, the decay is accompanied by the emergence of the 
so-called radioactive series. The disintegration ultimately ends with the formation of stable 
nuclei. Depending on the core decomposition scheme, there are simple (linear) series and 
complex series (scheduling). The percentage of the transformation of the parent radionuclide 
into the nucleus of the daughter is defined by the branching coefficient. All known radioactive 
nuclei are combined with an isobaric sequence with a mass number A = 166. The constant of 
radioactive decay is 1/20,693Tλ = where 1/2T  is the period of half-life. The law of radioactive 
decay in the function of time is given as (Marinkov, 1976)

( ) (0)exp( )N t N tλ= −
where (0)N is the number of atoms at the initial moment. Equation of the equilibrium of 

nuclei in a radioactive nuclear series is a system of ordinary differential equations (Marinkov, 
1976)
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1 1
( ) ( ) ( ),i

i i i i
dN t N t N t

dt
λ λ − −= − +

where 1N is  the number of the parent nuclei, and - the number of nuclei of the daughter 
nucleus. The activity of the source is. The SI unit of activity is Bekerel (Bq), which represents 
one decay in one second. The volume activity has a unit (Bq/m3). Radioactive transformations 
are achieved by α decay, β- and β + decay, electron interaction and radiation of γ radiation. 
The largest number of radionuclides decomposes with β-decay especially radionuclides from 
the mass number A = 72 to the mass number A = 166.

Generally, radioactive admixtures get into the atmosphere from three basic sources:
1. from radioactive elements of the Earth’s crust and their decay products (natural 

radioactivity)
2. from cosmos through the reaction of air with cosmic radiation
3. due to nuclear tests, a nuclear reactor
The main sources of radioactive admixtures are nuclear power plants, nuclear explosions 

trial, nuclear reactors, depleted uranium used in military missiles. The most dangerous to hu-
man health are radioactive substances with large periods of half-life. The most characteristic 
are 90Sr and 137Cs. Thanks to the clarity, 90Sr is deposited in bone tissue, and 137Cs are deposited 
in muscle tissue, replacing K.

The composition of radionuclides depends on the characteristics of the source (reactor) 
and the radiation characteristics of the products of fission and actinide. Inertial radioactive 
gases and isotopes of iodine play a major role in the formation of radiation regimes in some 
areas. As a rule, 18 isotopes of Krypton, 15 isotope of Xenon, 20 isotopes of iodine enter the 
composition of radionuclides formed as fragments of the reaction (Marinkov, 1976). Many of 
them have a small half-life period (T1/2 < 1 min) or enter a negligible small fraction into the 
total activity of the radionuclide of the given group. A group of long-lived fission products 
consists of 89Sr, 90Sr, 134Cs, 137Cs radionuclides, and also 95Zr, 95Nb, 141Ce, 144Pr.

Analyzing the effect of radioactivity on living organisms, it should be emphasized that 
radioactive radiation:

1. weakens the organism, reducing its immunity and slowing down its growth 
2. reduces the reproductive ability of an organism, leading to temporary or permanent 

sterility
3. damages genes that occur in the second or third generation
The paper will particularly analyze isotope137Cs and isotope 131 I. Nuclear waste consists 

of cesium 137. Its concentration of activity in the northern Earth hemisphere, especially in 
Europe, increased significantly after the Chernobyl disaster in 1986. It is known that 137Cs is 
an artificial radionuclide which is formed by fission. It did not exist in nature before the start 
of nuclear tests and accidents at nuclear plants. According to some studies, the genetic risk of 
137Cs is the highest, so it is of particular importance to examine its migration and change the 
concentration of activity. Especially because the half-life of the other elements is from a few 
days to ten years, and all except the 137Cs have generally disintegrated.

131I is an isotope of radioactive iodine with a half-life of 8 days, with energy of 364 keV. It 
has accompanying negative β radiation emissions. The iodine- I131 isotope can in a short time, 
T1/2 = 8.04 days cause damage to the thyroid gland, and cesium 137Cs affects genetic changes.

Meteorological factors play a major role in the processes of atmospheric pollution and the 
precipitation of radioactive pollutants. The degree of danger in a particular case of radioactive 
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pollutants emission depends on the meteorological situation at a given moment, while the 
potential danger of continuous radioactive substances being emitted into the atmosphere de-
pends on the mean meteorological conditions of the given region and is estimated on the ba-
sis of the calculation of transport processes and the diffusion of radioactive substances in the 
given, concrete climatic conditions taking into account the thermal state of the atmosphere.

MODELLING OF AIR POLLUTION PROCESSES

Pollution concentration measurements provide important quantitative information on 
the state of air quality at specific locations at a particular point in time. They cannot point 
out the reasons leadingto air quality problems. For the measurement of the concentration of 
harmful gases a variety of physical, chemical, physic-chemical and electrochemical methods 
can be used. The limit values for concentration of hazardous gases at the site of the accident 
are determined by regulations. The measurement results can be presented in the form of a 
weight ratio of the dangerous substance and a gas volume unit, e.g. μg/m3 or as a flow (mass 
of the dangerous component in the unit of time: mg/h, g/h and the like). To measure the 
emission of hazardous gases, continuous methods are used (continuous measurement over a 
longer period of time) and discontinuous (measuring the concentration of gases in a shorter 
time interval). Measurement is of great importance for determining the effect of concentra-
tion of hazardous gases on the health of the population and the environment (Nikezić, 2017).

The modeling of air pollution gives a complete deterministic description of the occurrence 
of the problem of air pollution, including the analysis of cause-and-effect relationships be-
tween different parameters (the number and spatial distribution of pollutant emissions sourc-
es, terrain topography around the source, meteorological conditions, such as wind direction 
and wind speed, stability of the atmosphere and temperature gradients, physicochemical 
changes of pollutants, etc.), as well as some guidelines on the application of pollution mitiga-
tion measures. The results of the applied model can help us assess the appropriate locations 
for measuring stations, for various legal, research or forensic applications.

Starting from the method of mathematical description of the substance dispersion pro-
cess, three classes of the model for the analysis of air pollution can be distinguished: Lagrange, 
Euler and Gaussian. Lagrange and Euler methods belong to the class of deterministic models 
by which the concentrations of dangerous gases can be calculated by different methods of 
solving the equation of turbulent diffusion (Daly, 2007). Most software applications for as-
sessing air pollution expansion, which are now used in practice, are based on the application 
of the Gaussian method, which belongs to the class of statistical models. Therefore, only the 
Gaussian model (Lazaridis, 2011) is presented in the paper.

GAUSSIAN MODEL

This paper discusses a point source that continuously emits radioactive substances in the 
atmosphere. According to Gaussian model, the concentration of an admixture at an arbitrary 
point of space for this case can be calculated as (Hanna, 1982):
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Figure 1 Principal scheme of radioactive admixture scattering in the atmosphere

where the ( , , )C x y z is mean volume concentration of radioactive pollutants at point 
( ), ,x y z in 3Bq/m  . Here, Q is the power of the source of pollutants in Bq, (m/s)u is the 
wind speed, ( , , )i i x z yσ = are the dispersion ratios of the pollutants in the appropriate direc-
tions, ( )exp /x uλ− is the radioactive decay of the corresponding nucleotide, (m/s)dv  the 
deposition rate of the given nucleotide, ( ) (m)sH h h= + ∆  the effective height of the source 

sh  (the height of the source, h∆  the medium height of the flue gas perch). This relation ap-
plies in the case of a point continuous source,

when a dry deposition of radioactive pollutants is carried out, where a part of the pollut-
ants are deposited on the surface of the earth, and the part reflects and returns to the atmo-
sphere. Due to circulation of air masses, radioactive dust and aerosols spread to large areas 
and fall to the surface of the earth.

For a practical calculation of the ground-level concentration of the substance, it is neces-
sary to determine the values of the coefficient of dispersion ( )y xσ and ( )z xσ  as a function 
of the distance from the source along the wind direction, i.e. from x as well as from the con-
dition of the atmosphere stability. There are several ways to determine them, but there is no 
universal method. As a rule, the method determines the target of the calculation. Most of the 
physics experts in the boundary layer of the atmosphere use the Pasquill-Gifford method. An-
other method which will be used in the work is the Brigs method. The formulas used for the 
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dispersion coefficients are applicable up to a distance of 10 km from the source, a 3 cm field 
relief for rural areas and 1 m for urban environments and a time of 1 hour from the emission 
of an admixture from the source. There are other methods, such as Irvin’s, which will not be 
considered in this paper (Builtjes, 2010).

Pasquill-Gifford method

Analytic expressions for the dispersion coefficient based on the Pasquill-Gifford curve are 
(Lazaridis, 2016; Hanna, 1982):

where the parameters , , ,r s p q depend on the atmospheric stability class  and are given 
in Table 1.

Table 1. Analytical expressions for dispersion coefficients according to Pasquill-Gifford

Stability 
class

A B C D E F

r(m/km) 250 202 134 78.7 65.6 37
s(m/km) 102 96.2 72.2 47.5 33.5 2
a(km) 0.927 0.370 0.283 0.707 1.07 1.17
P 0.189 0.162 0.134 0.135 0.137 0.134
q -1.918 -0.101 0.102 0.465 0.624 0.70

Briggs’ model

According to the Briggs’ model, the parameters of the dispersion coefficients are deter-
mined on the basis of Table 2.

Table 2. Analytical expressions for dispersion coefficients according to Briggs
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RESULTS OF THE EXPERIMENTAL EXAMPLE 

For the analysis and the graph display of the reduced concentration of admixtures (
/rC C Q= ) depending on the distance from the source along the wind direction (x), 

the following values of the parameters were adopted: 21,5 mH =  , 1,5 m/su =  , 0,35 m/sdv = and the atmospheric stability class D (neutral) was taken to determine the 
dispersion coefficients. The radioactivity constant137Cs is 10 -17,32 10 sλ −= ⋅ , and the iodine 
radioactivity constant is 131I (Essa, 2005).

Figure 2 .Relative concentration for 137Cs at different heights from the ground. The values 
z = 0 m corresponds to the red line, z = 50 m blue line, and z = 100 m corresponds to the 

black line

Figure 3. Relative concentration 131I (blue line) and 137Cs (red line)  
into the function of distance from the source
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Figure 4. Relative concentration in the function of x-distance in case of the choice of disper-
sion coefficients by the Pasquill-Gifford method (red line) and the Brigs method (blue line) 

for 137Cs 

CONCLUSION

From the calculations and the attached graphics, it is clear that the concentration of radio-
active admixture grows in the vicinity of the source of the emission, it reaches the maximum 
value at a certain distance and with the increase in distance it decreases. 

Likewise, the ground concentration (z = 0 m) has a higher value than the concentration at 
the same distance at a height of 50 m, which again is higher than the concentration at a height 
of 100 m from the ground at the same distance (Figure 2).

Furthermore, it can be noticed (Figure 3) that the isotope concentration of iodine 131I is 
greater than the 137Cs concentration at the same distances from the source. This arises proba-
bly from the fact that the isotope 131I has a shorter life time than the isotope137Cs, which means 
that more particles disintegrate in the unit of time, i.e. have more activity.

If for the choice of dispersion coefficients for the same class of stability Pasquill-Gifford 
method is used, higher values of the relative concentrations of radioactive nuclei are obtained 
than in the case of using the Briggs’ method.

All admixtures that pollute the air, in one way or another, have a negative effect on human 
health. These substances come into the body primarily through respiratory organs or food 
intake. Breathing organs are directly harmed as about 50% of the particles with a radius of 
0.01-0.1 μm penetrate into the lungs and stay in them. Considering that light radioactive ad-
mixtures are maintained for about 2 years in the stratosphere, 1-4 months in the upper parts 
of the troposphere and 6-10 days in the lower troposphere and that the mean wind speed is 
30-35m / s, it is clear that these admixtures cross large distances from their source. For human 
health, the most dangerous are radioactive substances with a large period of half-life. The 
most characteristic are 90Sr and 137Cs. Thanks to similarity to Ca, 90Sr is found in bone tissue, 
and 137Cs are deposited in muscle tissue, replacing K. Additionally, iodine 131I due to a short 
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period of half-life is very dangerous for human health because it can damage the thyroid 
gland very quickly.
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