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THE MOTIVATION OF CIVIL SERVANTS IN THE PUBLIC SECTOR
A CASE STUDY OF THE MINISTRY OF FINANCE IN LEBANON

Prof. Elie EI HOKAYEM,
George ElI KAZZI, PhD,
Edouard DAOU, PhD Student
American University of Science and Technology, Lebanon

Abstract. This article aims to understand that motivation is essential to the sustainable success and the job
satisfaction of public sector employees. A good understanding of the factors that influence the public sector
employees’ motivation can help managers to develop effective strategies to improve the performance and
satisfaction of those civil servants as well as the quality of public services provided. The concept of sustainability in
the overall context of motivation of employees in the public sector entails creating an enduring strategy that
enhances job satisfaction, professional development and a positive work environment that ensures a continued
dedication and promotes the effectiveness of public servants in serving their communities. The specific context of the
public sector can present unique challenges, such as complex government regulations and policies, budgetary
pressures, and public expectations, which require a deeper understanding of employee motivation. Some studies
have shown that public sector employees tend to be less motivated than those in the private sector and this research
can help identify the reasons for this difference and suggest solutions to improve employee motivation in the
Lebanese public sector.

Key words: civil servants, behaviour, motivation, demotivation, public sector, performance, productivity, effective
strategies, leadership, recommendations

I. INTRODUCTION intended to qualify a specific property of any
Most ideas that leave the fields of scientific adaptation to work. Demotivation is a
research and enter the social life define complex social product because the work
collective problems and suggest potential experience is a complex experience where
solutions. The concept of motivation is numerous relationships are intertwined such
difficult to understand and can only be as the task, colleagues, hierarchy, users,
discussed on the basis of its potential profession, status, identity, and purpose. The
negation. Demotivation is synonymous with aim of this article is to deal with this
lack of enthusiasm, apathy and resignation of complexity in the particular context of the
employees. The awareness that this public sector.
demotivation is not due to human or personal Often, two different ways are taken in this
factors, but rather secreted chronically by the matter. The first one, to answer the question
workplace and those solutions are therefore of the demotivation of civil servants, is to
possible. think about the role of the State in a society
It is clear that this logic is applicable to the dominated by the market economy. It seems
public sector, as it is widely accepted that that the increase of the State can change the
most administrations have a lack of behaviour of agents on a daily basis. The
performance and productivity, and that this second one consists of reducing demotivation
can be attributed at least partially to the way to an exclusively individual and ergonomic
civil servants adapt to their work problem. It seems that the solution to all
environment. Finally, it is obvious that other problems lies in the organization and
methods of organizing work and exercising enrichment of tasks, independently of the
management provide authority. relationships,  regulations,  modes  of
Whether it promotes performance or not, organization and management, professional

motivation is nothing other than a concept
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identities and forms of life in which the
agents participate.

Il. MAIN TEXT
1. This research is structured as follows:

Theoretical Justification

The theoretical justification for research on
employee motivation in public
administrations is based on several aspects.
First, there are numerous theories and models
in psychology, sociology, and management
that provide a framework for understanding
the factors that influence employee
motivation. These theories can help identify
key variables, such as financial incentives,
professional recognition, career development
opportunities, and working conditions that

affect employee motivation in public
administration. Furthermore, research into
employee motivation in public

administrations can contribute to the
validation and adaptation of existing theories,
as well as to the proposition of new models
for understanding employee motivation in the
specific context of the public sector.
Moreover, employee motivation research can
also help understand the differences between
the motivations of public and private sector
employees and to identify the factors that
influence employee motivation in the unique
context of public administration. In sum, the
theoretical justification for research into
employee motivation in public
administrations is based on the use of existing
theories and models to understand employee
motivation, the validation and adaptation of
these theories, as well as the proposal of new
sustainable models to understand employee
motivation in the specific context of the
public sector.

Methodological Justification:

The methodological justification  for
research on employee motivation in public
administrations is based on several aspects.
First of all, the collection of empirical data
makes it possible to obtain concrete and
reliable information on the factors that
influence employee motivation. By using
appropriate research tools, such as surveys,
interviews and observations, it is possible to

collect quantitative and qualitative data on
employees' perceptions of their motivation,
job satisfaction and engagement. Finally, a
rigorous  methodological  approach s
necessary to ensure the validity and reliability
of the results, as well as to guarantee research
ethics by respecting the principles of
confidentiality and informed consent of
participants. In short, the methodological
justification for research into employee
motivation in public administrations is based
on the use of appropriate research tools, an
interdisciplinary approach and
methodological rigor to guarantee the validity
and reliability of the results, as well as the
research ethics.

Empirical Justification:

Research on employee motivation in public
administration is justified by several empirical
reasons. First of all, employee motivation is
essential for organizational performance and a
driving force for improving the quality of
public services. Motivated employees tend to
be more productive, more engaged and more
satisfied with their work, which can have a
positive impact on the quality of services
offered. Additionally, the costs of employee
disengagement can be high in terms of
absenteeism, staff turnover and reduced
service quality. Additionally, the specific
context of the public sector can present
unique challenges, such as complex
government  regulations and  policies,
budgetary pressures, and public expectations,
which require a deeper understanding of
employee motivation. Finally, some studies
have shown that public sector employees tend
to be less motivated than those in the private
sector, and this research can help identify the
reasons for this difference and suggest
solutions to improve employee motivation in
public sector.

However, it is important to note that when
acting on motivation, it would be vain,
erroneous and simplistic to think that you can
escape the context, for example by claiming
to reproduce possible avenues that have
proven themselves in this or that organization,
and, even more, by claiming to discover valid
solutions in any organization.
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- Motivate by money [1]

- Motivate by prestige and status, by social
recognition, by  social relationships
established in the workplace [2][21]

- Motivate by sanctions, by the content of
the work, by a feeling of fairness and social
justice [3] [24]

Finding a universal answer to the question
of “How do you motivate yourself” would
imply neglecting the socio-organizational
context in which the individual develops.
Therefore, this would bring us back to the
eternal debate between supporters of process
[4] and content [5], [6] theories and those who
support intrinsic motivation (which is based
on elements of devastation).

Despite the refusal to participate in these
debates, the following research helps us
reflect on the importance of the question of
motivation for individual and on the
collective development and performance. It is
important to consider the motivation factor as
a strategic element of changing structures and
behaviours within public organizations even if
no perfect causal link between motivation and
work performance has ever been possible.

Work motivation is a mix of two different
areas. Psychologists and sociologists agree on
the fact that the concept of motivation must
include the combination of a certain number
of personal elements (personality traits,
perceptions regarding money, representation
and meaning of work, etc). and
organizational (work environment, type of
tasks, role, status or hierarchy systems, etc.).
We would like to define the concept of
motivation without taking sides with one
theory or another even if each author gives it
a particular nuance. Alain Eraly [7] highlights
that there is no motivation in itself, it can only
manifest itself in a specific social context.
According to Eraly [7], “motivation is the
person's commitment to their work which, if
the context allows it, will lead to increased
performance”. Despite their proximity, we
can reflect on, as Sandra Michel [8] suggests,
distinguishing  between satisfaction and
motivation at work.

There are many social and organizational
cognitive devices that can play a role in the

motivation process, completely ignored by
needs theories, also called content theories
[5][6]. It is undeniable that self-esteem,
through a process of social comparison or
structuring the workspace, is one of these.

Process theories emphasize all of these
cognitive tools. Motivation comes from an
individual's awareness of being able to
achieve a goal, whether within the framework
of Adams's equity theory, Vroom's
expectancy theory or Locke's [9] goal theory.
Thus, motivation no longer responds to a need
and is identified more with a complex process
of producing an effort to achieve an
achievable and interesting result, that is to say
one that carries an identifiable meaning. This
process is based not only on the personality
traits of the individual, but also on the social
and organizational context in which they
operate.

In short, motivation and demotivation are
processes that cannot be explained by linear
and irreversible causes. The best way to
illustrate the distinction between motivation
and satisfaction is to emphasize the
importance of the motivational factor in a
process of organizational change, while
satisfaction is not a driving force. On the
other hand, a high level of satisfaction could
perfectly be associated with inertia to change.
It is possible that these calls into question the
factors and situation that led to this high level
of satisfaction.

2. Literature Review

Different  motivation  theories  were
developed over the years and must be
highlighted in order to spot the way forward
for the Lebanese public sector motivation.
Motivation at work, synonymous with
meeting needs, has aroused the interest of
employers since  Taylorism and the
fragmentation of activities. The primary
objective of employer engagement for
motivation is then productivity and improving
the quality of work. Theories of motivation
were initially of the “utilitarian” type,
emphasizing the satisfaction of physiological
needs identified by Maslow in his pyramid of
needs. Continually, task enrichment has
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proven necessary to meet the psychological
needs of individuals Herzberg ([6]. From the
1950s, the theory of cognitive choice Deci
and Rayan [10][22][23] highlights the
importance of the performance to be achieved
and the ability to do so, to motivate an
individual.

More recently, during the 1980s/90s, the
“goal paradigm” theorized the importance of
setting goals for individuals. In recent years,
the individual has been placed at the centre of
discussions on the functioning of structures.
The increase in qualifications and technicality
of work highlights the individual as the main
lever of performance. In response to the
spread of New Public Management, the
concept of Public Service Motivation (PSM)
was developed. This concept was defined in
1990 by Perry and Wise, and emphasizes the
altruistic motivations of public officials. Perry
constructed a scale to measure this
motivation, which includes four dimensions:
attraction to public policies, commitment to
the public interest, compassion and self-
sacrifice. Public service motivation is mainly
fuelled by a strong attachment to the general
interest and public services as well as by the
central place of the State. Pinder [11] defines
work motivation as “a set of energetic forces,
which come both from within the human
being and from his environment, to arouse
work-related behaviour, and to determine its
form, its direction, its intensity and its
duration.

The motivating factors are, according to
Herzberg, achievements, recognition, the
work itself, responsibilities and personal
development. Remuneration, working
conditions and relationships within the
structure must also be taken into account. So
many motivation levers to develop to
strengthen the motivation of public agents.
Emmanuel Abord de Chatillon and Damien
Richard [12] structure motivation at work
around four words: meaning, connection,
activity and comfort. The meaning of work is
its meaning, the values it represents. The
connection at work is with colleagues and
superiors. Activity is the ability to be an actor,
accountability, and cooperation. Finally,

comfort is that of the workspace, the balance
between professional and private life.

The concept of public service motivation
(PSM) was initiated in the United States in
1990 with the original article by Perry [13].
Despite the enthusiasm of international
research for MSP (325 publications identified
in 2014), it still remains largely unknown and
little studied today (in France 2.7% of
publications in 2014). The interest of this
concept is to re-introduce an ethical
dimension into the explanation of human
behaviour: people are not only motivated by
the maximization of personal interests. In
practice, MSP makes it possible to consider
personnel management other than through
external rewards (for example salary
increases) and by activating managerial levers
available to educational executives.

PSM can be defined as “beliefs, values and
attitudes which go beyond personal or
organizational interest to take into account the
interest of a larger political entity and which
induce, in public interaction, a motivation to
maintain a defined course of conduct.” PSM
iS most often measured along four
dimensions: attraction to public policies,
commitment to the public interest,
compassion and self-sacrifice.

PSM is positively associated with job
satisfaction; especially since staffs perceives
that they have the opportunity, in their daily
work, to serve the public good. Indeed,
working in the public sector allows
individuals with a high PSM to satisfy their
pro-social needs, that is to say, to contribute
positively to the well-being of others through
acts of helping, sharing, cooperation, etc.
Furthermore, studies frequently show that
high PSM s associated with good individual
performance, strong organizational
commitment and low turnover intentions.

Studies on the subject first investigated the
relationship between PSM and other desirable
attributes, thus fuelling a virtuous image. To
overcome this conceptual bias, recent research
has been carried out to investigate the “dark
side” of PSM, that is to say its relationship
with undesirable attributes, such as burn-out.
[14]. Indeed, there are conditions in which the
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risk of burnout is particularly high for staff
with a high PSM:

* When they do not perceive that their work
contributes significantly to society, employees
with high PSM are more prone to frustration
and dissatisfaction.

* In organizations where staff have intensive
contact with users, those with high PSM are
more likely to become emotionally involved,
which often leads them to exceed their mental
and physical resources.

In addition, there are some limitations to the
PSM that are presented in the following:

-Management Style: The public sector is
experiencing a  situation,  which is
characterized by a central level, concentrating
most of the powers. While decentralized
services are content with functional missions.
This situation does not give sufficient room
for employees to public administration
managers; who find themselves deprived of
the necessary powers to lead and motivate
their teams. This type of organization makes
employee motivation more complex, to the
extent that it raises specific problems of
management, communication, and especially
the distribution of roles between the central

level and the local level. Insufficient
inattention leads to the absence of local
management,  which materializes  in

anonymous practices, because they are far
from the field and those involved.

-Human Resources Management: HRM
practices in public administrations are likely
to undermine staff motivation. We will
highlight this observation particularly in terms
of recruitment and remuneration:

- In terms of recruitment: The absence of
real forward-looking management of jobs and

skills results in recruitment that is not always
appropriate. Hence a problem of mismatch
between jobs and profiles. Lack of knowledge
of the functions actually carried out by agents,
of a clear definition of clear and precise work
objectives, makes it difficult to implement a
strategy to motivate “employees” by
recognizing and promoting their skills.

- In terms of remuneration: Here too, the
practices partly fail to motivate staff. Indeed,
the weakness of the system of incentives
resulting from collective treatment at the level
of remuneration systems, based above all on
seniority, would not make it possible to
guarantee a sufficiently high level of effort on
the part of civil servants whose situation
administrative is based essentially on the
status and rating of the hierarchy.

On the other hand, it is also crucial to reflect
upon the motivation factors that are
highlighted as per the following:

-Personal Management Considerations: It
is in fact a question of finding a balance
between the application of collective rules and
personalized monitoring, without renouncing
the collective framework.

-Expertise and Time Management: Time
management is also an essential component of
personnel  management, particularly in
contexts of change, whether it involves
controlling the timing of major reform
operations, or, more daily, implementing new
rules of management.

-Trust: An ingredient that plays a major role
in the adhesion of the members of an
organization to the objectives of this entity is
the confidence of the agent, emanating from
knowledge and a minimum stabilization of
the rules, which govern his work. Certain
agents, particularly in the “window”
professions of the various administrations,
can experience this formatting of work as
essential to the completion of work or more
generally in the professions called “public
face” [15].

-Professional  Recognition:  Professional
recognition remains the essential axis of
individual motivation. Recognizing an agent
in the performance of their work consists of
promoting their achievements, respecting
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them, informing them, thanking them, giving
them constructive feedback and developing
their skills. Forms of recognition at work can
be collective or individual, formalized or non-
formalized. The recognition shown by
managers also involves supporting agents in
their professional careers. This covers at the
very least the identification of talents and
generally speaking it raises the question of the
involvement of management in the
development of agents' skills and their
support (first level of advice and reflection).

-Responsibility: Certainly, intrinsic
motivation factors differ from one person to
another, however there are a number of
common factors. All studies carried out on
motivation at work agree that to be motivated,
workers need to give meaning to their work,
to know and understand the purpose of their
daily missions. To do this, the content of the
work must entice the interest of the
employees but also empower them. The
responsibility of the civil servant in his
mission is also explicitly mentioned in article
14 of Decree-Law No. 112 of 6/12/1959 [16]
[25] (personnel regime).

“General duties of the employee*.

The employee, generally speaking, must:

a. Be inspired in your work by the public
interest exclusively, and apply the
laws and regulations in force with
complete impartiality, integrity and
impartiality, without any
transgression, offense or negligence.

b. Assume personal responsibility for the
execution of the tasks entrusted to
him.

c. Take personal responsibility for the
orders and instructions he gives to his
subordinates.

d. Preserve the interests of the State, its
property, funds and documents, and
not neglect any of its rights. »

Empowering the agent is a way for him to
take full ownership of his work and show
initiative. Certain autonomy is therefore
necessary in the accomplishment of tasks in

order to promote the development of the
agent.

Figure 2

-Decision Making and Participation:

Decision-making opportunities can motivate
civil servants in public services in several
ways:

a. Sense of responsibility: By providing
decision-making opportunities, civil
servants can feel responsible for the
results of their work and be more
motivated to succeed.

b. Autonomy: Civil servants who have a
certain degree of autonomy in their
work, including in decision-making,
may feel more motivated and engaged
in their work.

c. Sense of belonging: By involving civil
servants in decision-making, they can
feel more involved in their work and
in the organization in which they
work, which can strengthen their sense
of belonging.

d. Job satisfaction: Civil servants who
are involved in decision-making may
have greater job satisfaction because
they have the opportunity to actively
contribute to policy development and
problem solving.

e. Professional development: Decision-
making opportunities can provide
professional development
opportunities for civil servants, as this
can enable them to develop leadership
and problem-solving skills.
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-Remuneration: Generally speaking, agents
must obviously consider remuneration as fair
and appropriate so as not to taint their
motivation. Several studies have
demonstrated that compensation adjustments

cannot constitute, on their own, a
motivational factor, their effectiveness
depending closely on the managerial

conditions in which they are carried out. This
observation seems particularly relevant in the
public sector. However, it could be useful to
question the effects, on motivation, of the
lasting absence of differentiation between
agents who do not demonstrate the same
commitment, or who do not justify the same
professional value.

-Rotation: Rotation can provide employees
with a greater variety of tasks and
responsibilities, which can help prevent
boredom and boost their motivation by
allowing them to develop and learn new
skills. Additionally, rotation can provide
opportunities for promotion and upward
mobility, which can also help with employee
motivation.

-Professional training: Personalized support
constitutes a step forward for agents, helping
them to develop a realistic professional
project, taking into account their aspirations
and the needs of the administration. This
concern is, in fact, also part of employer
needs, in a vision of forward-looking
management of workforce, jobs and skills.
The establishment of professional paths
within professional sectors or between sectors
constitutes a powerful lever of motivation and
fluidity within a more diversified career. The
subject of age management throughout life
has already been the subject of in-depth
reflection and has led to the formulation of
recommendations in the public service. In the
spirit of the approach initiated within the
German civil service, it is a question of
providing differentiated responses to agents
according to the time of their career within the
framework of real age management by asking
the question of rhythm career paths and that
of the second part of their career. A more in-
depth reflection on this subject largely

overlaps with the problem of the motivation
of agents over time.

-Work Climate: Motivation at work depends
on several factors, which relate to the
construction of an organizational climate
allowing a quality of life at work, a feeling of
belonging to the organization and the
possibility of achieving oneself in one's
activity. [17] brings together these conditions
into six factors: Consideration given to staff,
quality of service, clarity of task, stimulating
activity, information on work directions,
feeling of administrative efficiency. It is
therefore a question of reorienting the style of
the organization. However, it is the
knowledge of the processes, the appropriation
of the results and the consultation to regulate
communications, which generate positive
effects [18]

If we want employees to be able to define
the meaning of work, to have the feeling of
participating in common objectives, the entire
hierarchical level, and therefore management,
must still be involved in the process.
Associating with it or even instigating it. This
is what research by Rondeau [19] shows,
where the mobilization of energies relies, to
succeed, on the mobilization of the vice-
president of human resources. However,
boosting activity requires the establishment of
a climate of trust on the part of hierarchical
superiors [20] so that employees feel
supported in their work while having
sufficient freedom to action and initiatives to
manage their activity.

3. Research Methodology

Research into the motivation of civil
servants in public administrations is an
empirical study which aims to understand and
analyse the factors that influence their
motivation at work. It is a descriptive article
that focuses on identifying and understanding
key variables that can impact the motivation
of the Lebanese civil servants.

In order to answer the article questions and
achieve its objectives, the results will be
designed using a mixed, quantitative and
qualitative approach including close-ended
and open-ended questions.
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The target population of this study is civil
servants at the Ministry of Finance (MOF) in
Lebanon and more specifically those in the
3rd and 4th categories. The 4th category
includes drafters, accountants and tax auditors
who make up a large percentage of MOF
officials. The 3rd category includes principal
tax controllers and department heads.

Doing qualitative research is a way of
looking at social reality. Rather than looking
for the right answers, qualitative research is
also concerned with asking the right
questions. Qualitative data collection takes
many forms, but interviews and observation
are among the most used, regardless of the
researcher's  theoretical tradition.  The
questionnaire was prepared on Google form
and sent using social networks to different
WhatsApp groups for officials of the Ministry
of Finance.

Responses were collected by Google and
the results are presented in graphs with
numbers and statistics for each variable. The
responses are then transferred to Excel to
analyse the data using statistics such as:
frequency, mean, median, mode, standard
deviation, minimum and maximum. These
statistics allowed us to identify and present
certain general characteristics of the sample.

4. Results and Findings
The responses to the questionnaire were
collected and transmitted to Excel to filter the

data according to different criteria in order to
better understand the opinions of civil
servants and they are presented in the form of
graphs and percentages.

1% Gender
\
i Male
39%
i Female
Not
defined

Figure 4.1 Distribution of participants by gender.

Among the participants in the questionnaire,
39 are men, and there are 60 women and we
note that there is one person who did not want
to define their son-in-law. According to the
results collected, 5 (5%) employees are in the
age group 21-31 years, 35 (35%) of the
respondents are in the age group between 32
and 42 years old, the largest group of
participants 59 (59%) are between 43 and 53
years old, and 1 person (1%) in the age group
of 54 to 64 years old.

If we study the distribution of men and
women across age groups, we will have the
following table 4.1:

Table 4.1 Distribution of participants by age group and gender.

A 21-31 Total 32-42 Total 43 -53 Total 54 — 64 Total
ge groups
years workforce years workforce years workforce years workforce
. Females 4 4% 13 13% 45 45% 0 0%
[<3]
©
g Males 1 1% 22 22% 14 14% 1 1%
Total 5 5% 35 35% 59 59% 1 1%
Looking at the table above, we see that the The results show that most of the

largest group of participants is women
between 43 and 53 years old, then men
between 32 and 42 years old.

participants with a frequency of 68 (68%) are
licensed, those who have a master's degree
number 26 (26%), 4 participants among civil
servants have a doctorate (4%) and only two
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(2%) have a baccalaureate, which shows a
high level of study of public sector civil
servants.

Age u21-31
1% _ 5% years
u 32-42
years
59% 43-53
years
u 54-
64years

Figure 4.2 Distribution of participants according to age
at the Ministry of Finance

level ofeducation

4% 2%

) 2%

& PhD 4%

i Baccalaureate or
equivalent 2%

Figure 4.3 Distribution of participants according to
level of education

Years of experience

2%

" ——

R

Figure 4.4 Distribution of participants according to
years of experience at the Ministry of Finance

W 19 years

& 10-19 years
20-29 years

i > 29 years

The results show the years of experience of
the participants ranging from 22 people (22%)
for the bracket between 1 and 9 years, 52
participants for the bracket between 10 and 19
(52%), 24% of respondents or 24 people
between 20 and 29 years (24%), and 2 (2%)
have years of experience more than 29 years.

The results show that 69% of respondents
(frequency 69) are civil servants in the 4th
category and 31% are in the 3rd functional
category, or 31 people.

These results reflect the reality and
reliability of the results since the number of
civil servants in the 4th category is in reality
higher than those in the 3rd category.

Workplace

u Head of

department/
* service
& Controleur
49% principal

Figure 4.6 Distribution of participants according to
workstation

Functional category
& Third
9 Category
& Fourth
Category

Figure 4.5 Distribution of participants according to
functional category

The research results show that 49 (49%)
participants are tax controllers or accountants,
20 (20%) editors participated in the
questionnaire, 16 (16%) are senior controllers
and 15 (15%) are chief department and
service responded.

The representation of positions in our study
reflects the reality of the distribution of
positions in the Ministry of Finance. Each
department includes: 1 head, 1 or 2 editors, 1
or 2 main controllers, and the largest portion
is for controllers or accountants numbering a
minimum of 4 in the departments up to a
number of 15 depending on the department.
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Table 4.2 Distribution of participants by job position and level of education
Editor | Controller/accountant Main . Head of
controller | Service/Department
Baccalaureate 2 0 0 0
Total Frequency | 10% 0% 0% 0%
License 15 36 10 7
Total Frequency | 75% 73% 62.5% 47%
Master 2 13 6 5
Total Frequency 10% 27% 37.5% 33%
PhD 1 0 0 3
Total Frequency 5% 0% 0% 2%
Total 20 49 16 15

Looking at the table 4.2 we see that
those who have a bachelor's level of study are
editors (100%) which is obvious since for
other positions the candidates must have a
Bachelor's degree and above. But what is
obvious is that 1 editor (frequency 5%) holds
a doctorate, 10% has a Master's degree, 75%
are licensed, yet those with master's and
bachelor's degrees can have a higher job
position than an editor, but this may be due to
the lack of open competitions to cover vacant
positions.

Part 2 and 3: Questions regarding career and
professional status.

The same questions are asked in part 2 and
part 3 but the difference is that in part 2 we
refer to the situation of the administration and
the civil servant before the economic crisis
and in part 3 we refer to the current situation
of the administration and the civil servant.

The results of the questionnaire show that
the largest segment of civil servants (30%)
say it is “good” before the crisis while 2% say
it is “good” after the crisis.

100%

80% -

60% -

40% -

20% -

0% -

22%

Not bad

-
u After Cr
I 19%
. u Before C
B .
Good verv aood

Figure 4.7 Basic requirements for working in administration.

And the 16% who said “very bad” before
the crisis has become 76% currently.

We then notice the majority (71% =
47+30+19) responded positively in part 2,
becoming 91% negative responses in part 3.

By calculating the average of the responses
obtained before and after the crisis we will
have:

M before = 3.23 (not bad)

M after = 1.41 (very bad)

This difference is primarily due to the
insufficient budget allocated to office supplies
throughout the administration.

We note from the results obtained that 41%
declared “good” for this question before the
crisis, while 5% after the crisis. 6% had
declared that the organization of work “very
bad” before the crisis, compared to 35%
currently during the crisis. The average
calculated before the crisis is 3.33 “not bad”
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means a slightly positive opinion of the civil
servants participating in the questionnaire.
The average calculated during the crisis is 2.1
“bad”. The comparison shows a drop in
performance on the part of management in the
area of work organization according to the
opinions of civil servants. This is due to
strikes by civil servants and the closure of
administrations.

increased (46% bad and very bad). The
comparison shows that even during the
economic crisis, civil servants do not find
support in the administration even in matters
that have no relation to money and financial
remuneration.

Organization of work inadministration

m Before Crisis

35%

29" 2%
% 0 41%%
2%

Very Baqaad
Not BadG ood

Very Good

Administration grants employees the
opportunity to participate in decision-

making
47% o
31% u Before Crisis
25% 17%
5% _
Very [
Bad |
Not Bad G ood
very
Good

Figure 4.8 Organization of work in administration

Taking into account by the administration of
family/geographical restrictions when hiring
an employee or transferring him fromaplace
of assignment to another

H Before Crisis  m After Crisis
0,
3443’2%

27% 27%
9%
170} 6%

Very Bad NotBad Good Very
Bad Good

Figure 4.9 Administration’s consideration of
family/geographical restrictions

The results show that before the crisis, 35%
of civil servants had a positive opinion (27%
good and 8% very good), 34% had a slightly
positive opinion (not bad) and 31% had a
negative opinion (14% very bad and 17%
bad), while the graph below shows the change
in the bars as follows: Positive reviews have
decreased (22% good and very good, 32% not
bad reviews) and negative responses have

Figure 4.10 Administration granting employees the
opportunity to participate in decision-making.

Financial remuneration (salaries and

extras) in relation to the work and effort
provided
86%
= Before
-8% crisi
/17. 8%.2209%'40 0 204 - = After
_. 1395 Crisis
Very Ba(Bad T
Not BadGOO
Very Good

Figure 4.11 Financial remuneration

Have you received training as part of
your work?

m After Crisis
m Beforer Crisis

P -
d

Yes
No

Figure 4.12 Have you received training?

According to the 100 results obtained, we
notice that most of the civil servants (59%)
have a negative opinion, of which 34% are
"bad" and 25% are "very bad", on the other
hand 31% have a "not bad" opinion. »
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Slightly positive and the rest in total of 10%
have a positive opinion (8% good and 2%
very good). The results during the economic
crisis are the same from the point of view of
negative opinion towards the question asked
but with a percentage also higher 78%.
Participation in decision-making is one of the
levers of motivation for civil servants; it gives
them a feeling of belonging and more
responsibility in their work.

By observing the graph above before the
crisis we notice that most of the responses
(53%) are totally positive (13% very good and
40% good) in addition 22% not bad, therefore
slightly positive while 25% are negative in
total (17% very bad and 8% bad) while we
find a big gap in responses during the crisis
86% “very bad” in total 94% negative
opinions and 6% positive opinions This is due
to the deterioration of the national currency
and the inability of the state to increase the
salaries of civil servants with the same
proportion as the inflation that has taken
place.

-The results show that 53% of questionnaire
participants benefited from training in the
period leading up to the economic crisis in
2019, while only 12% participated in training
during the crisis, which is evident in a period
of economic recession. The Covid-19
pandemic, civil servant strikes and closure of
administrations.

We note from the results obtained that
before and after the crisis, management does
not pay attention to the training of civil
servants who find that even if they have
benefited from training during their
professional career, yet it is not sufficient.

According to the results obtained, we note
that management in the period preceding the
economic crisis evaluated 58% of the civil
servants participating in the questionnaire;
management evaluated currently only 9%.
This reflects the management's nonchalance
towards the performance of civil servants in
the public sector during this period of
economic recession and monetary inflation.

Before and after the crisis, most civil
servants (78% before and 89% after) admit
that the evaluation was fair. 86% of those who

were evaluated before the crisis admit that the
results of the evaluations are not taken into
consideration by management and similarly
89% have the same opinion after the crisis.
This shows that civil servants have a feeling
of nonchalance from management towards
them, towards their work, and their
performance, they are certain that
management does not show any interest in a
civil servant who is very well evaluated and
who has shown progress in his work, which
will demotivate them and encourage them to
no longer work as they should.

Among those who answered Yes,

is the training sufficient?
g u After
Crisis
u Before
Crisis
Yes
No
Figure 4.13 For yes answers, is the training
sufficient?
Are you evaluated by your
agement? m After
Crisis
m Befor
e
Crisis
Yes
No

Figure 4.14 Are you evaluated by management?

Is the assessment fair?

Yes :
No

Figure 4.15 Is the assessment fair?

m After
Crisis

= Before
Crisis

The relationship  between colleagues
according to the results is generally positive
before and after the economic crisis. This
creates a positive climate within the

YCTOWYMBO PASBUTUE * YCTOMYMBOE PA3BUTUE * SUSTAINABLE DEVELOPMENT

16



fognHa Xl Bpoit13/2023 * YearXlll

Volume 3/2023 * Toga XIll Homep 3/2023

administration and between civil servants,
which results in motivation for work.

In your opinion, does management take
the results of the evaluation into
consideration?
u After
Crisis
- _ = Before
Z 7 Crisis

No

Yes

Figure 4.16 Does management consider the results of
the evaluation?

Professional relationships with colleagues at
work

48%6%

169807

0%1%  1%2%

VeryBad Bad NotBad Good Very

= Before Crisis

Figure 4.17 Professional relationship with
colleagues

The professional relationship with the director

o 33%60/ = Ao

10/ 0 Crisis

— == EE EE EE u Before

VeryBad Bad NotBad Good Very Crisis
Good

in positive percentages is normal in stressful
situations to which civil servants and
managers in the public sector are subjected.

Does your manager praise youfor a job well done or for extra

effortonyour part?
u After Crisis
1 Before
Crisis
Yes No

Figure 4.19 Does your manager praise you for a job
well done or for extra effort on your part?

According to the results obtained before and
after the crisis, the majority (52% and 57%)
admit to having never been congratulated by
their director, while 48% and 43% admit that
they have.

This criterion comes down to each director
and his way of motivating his civil servants,
and likewise to the civil servants themselves,
and their work.

53% of civil servants answered “No” before
the crisis and 47% answered “Yes”. We note
that the percentage of “No” answers increased
to 78% after the crisis.

This result summarizes the general view of
civil servants towards the future of their work
in the public sector.

Figure 4.18 The professional relationship with the
director

The results show that most civil servants
during the two periods studied have a good
relationship with their directors. Before the
crisis: a total of 74% positive and 21% not
bad. After the crisis: a total of 61% positive,
30% not bad and 6% very bad. This decrease

Did you think you would have the
opportunity to advance in your work?
u After
Crisis
u Before
Crisis

Yes No

Figure 4.20 Opportunity to advance in work

The results obtained and sorted show that
most civil servants found before and after the
crisis that the need to pass exams to progress
in their work is an obstacle which prevents
them from advancing in their professional
career (see that the last time that there have
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been exams for the position of heads of
department for more than 8 years), add to this
political favouritism in employment and
promotion, administrative routine, distribution
of positions as heads of departments, and
head of directorship according to religions,
the absence of motivation factors and
efficiency standards,

= |n addition to everything that has been
mentioned, there are three obstacles in
this phase of economic crisis:

= Lack of vision for the administration

= Bad situation of the administration and
the state

= Corruption within the administration

Table 4.3 Reasons that Prevent the Possibility of Professional Development

Before Crisis

After Crisis

Promotion by examinations and competitions at the
civil service consulate for the 4th functional category
(30.5%)

Political favoritism in promotion for the 3rd
functional category (21%)

Promotion by exams and competitions at the civil
service consulate for the 4th functional category
(20%)

Political favoritism in promotion (16%)

Work routine (16%)

Administrative routine (6%)

Distribution of positions according to religion (11%)

Distribution of positions according to religion (3%)

Lack of motivating factors (7%)

Lack of motivating factors (8%)

Lack of efficiency standards (3.5%)

Lack of efficiency standards (8%)

unfair remuneration (3.5%),

Zero financial remuneration (15%)

Positions are limited and no creation of new
positions (3.5%)

Lack of vision for the administration (2%)

Work in the public sector is unfair (2%)

Bad situation of the administration and the state
(20%)

Lack of training (2%)

Corruption within the administration (2%)

Are you a work-motivated civil servant?

B After
Crisis

6%

Yes No

Figure 4.21 Are you a work-motivated civil servant?

No Financial remuneration .
effect Minimal
8% effect
4% Good

— effect

%

Significant
effect
81%

Figure 4.22 Effect of financial rewards on motivation
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The results show that currently after the
economic crisis 94% of civil servants admit
that they are not motivated, and we note that
even before the crisis, more than half of civil
servants were not motivated (56%).

Part 4: How do you assess the effect of the
following factors on your motivation at work?

Professional appreciation No
effect

8%

Minima
Good effect

effect °%
35%

Important
effect
52%

Figure 4.23 effect of the director’s professional
appreciation on motivation

Professional training No effect

10%

Minimal
important effect
effect 13%
46% Good

effect

31%

Figure 4.24 Effect of training on motivation

The results show that 81% of civil servants
think that financial remuneration has a
significant effect on work motivation, while
8% say that it has no effect.

We studied the case of those who
responded “no effect”, and we found that they
gave importance to other criteria such as
training, professional appreciation, support
from the director, autonomy at work, etc.

The results obtained show that 52%
think that professional appreciation has an
important effect on the motivation of civil
servants and 35% think that it has a good
effect. Then 87% think that it has a positive
effect, on the other hand 5 % say it has
minimal effect and 8% say it has no effect.

No
effect
10%

Rotation between services and departments

Minimal
effect
19%

35%

Good
effect
36%

Figure 4.25 Effect of rotation between different
departments on motivation.

efl\fleoct Participation in decision-making
5% Minimal
effect
9%

Important
effect
42%

good effect
44%

Figure 4.26 Effect of participation in decision-making
on motivation

According to the results obtained, 46%
think that professional training has an
important effect on the motivation of civil
servants; in addition 31% say that it has a
good effect, while 13% affirm that it has a
minimal effect and 10% no effect.

The results show that 35% think that
rotation between different services and
departments has a large effect and 36% say it
has a “good effect”, while 19% think it has a
minimal effect and 10% no effect.

From the pie chart above, the results are as
follows: 42% strong effect, 44% Good effect,
9% minimal effect and 5% no effect.

Delegation granted by the director NO©
g g by effect
8%
Important -
effect Minimal

effect

18%
Q e
effect
47%
Figure 4.27 Effect of delegation on motivation.

27%
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The results diagram shows that 27% of civil
servants think that delegation has an
important effect on their motivation and 47%
think that it also has a good effect, in total
74% positive effect, while 18% say that it has
minimal effect and 8% no effect.

The results obtained that autonomy at work
has a significant effect on motivation for 50%
of civil servants, and 36% of them also think
that it has a good effect while 3% say that it
has no effect and 11% minimal effect.

No

Autonomy at work

effect Minimal
3% effect
11%
Importan
t effect
50% Good
effect

36%

Figure 4.28 Effect of autonomy granted on motivation

Essential requirements at work
(computer, desk, office supplies,
stationery, etc.)
No effect Minimal
9% effect

\2%

Important Good
effe ct effeCt
79% 10%

Figure 4.29 Effect of the presence of essential job
demands on motivation

The results chart above shows that 79% of
civil servants say work requirements have a
great effect and 10% say they have a good
effect, while 2% say they have a minimal
effect and 9% say they have no effect.

The support given by the director to civil
servants Minimal

No effect effect

7%

good effect

Figure 4.30 Effect of director support on motivation.

The results show the significant effect of
director support on the motivation of civil
servants at a rate of 62% and 30% good
effect. On the other hand, 7% found a
minimal effect in the support and 1% no
effect.

I11. CONCLUSIONS

To conclude, the motivation of civil
servants in the public sector and in particular
the case of the Ministry of Finance constitutes
a subject of crucial importance, an essential
issue and a challenge, although sometimes not
apparent, which directly influences efficiency
and quality public services, on citizen
satisfaction and affects the productivity of
civil servants. This article explored in depth
the multiple factors that influence the
motivation of civil servants, highlighting both
intrinsic elements such as recognition and job
satisfaction, as well as extrinsic factors such
as remuneration policies and training
opportunities.

The study revealed that the motivation of
civil servants in the Ministry of Finance in
Lebanon cannot be approached uniformly, it
is a complex and multifactorial phenomenon.
It largely depends on the specific context of
each public administration, professional
categories, work positions and personal
characteristics of individuals, for this reason
there is no single solution to improve it.
Nevertheless, it is obvious that targeted
measures and constant efforts are put in place
to create a working environment conducive to
motivation, good quality leadership within the
administration and offering professional
development opportunities as well as by
rewarding hard work with the aim of
improving the overall motivation of civil
servants.

In addition, it is essential to know that the
current situation in Lebanon, marked by
major economic and political challenges,
amplifies the importance of maintaining
sustainable motivation of civil servants within
the Ministry of Finance. With this in mind, it
IS necessary to point out the key role to be
played by the leaders of the Ministry of
Finance in terms of leadership. They must not

YCTOWYMBO PASBUTUE * YCTOMYMBOE PA3BUTUE * SUSTAINABLE DEVELOPMENT



fognHa Xl Bpoi 3/2023  *

Year Xlll

Volume 3/2023

* Tog Xl Homep 3/2023

only create a work environment conducive to

motivation, but also set an example in
leadership, by fighting corruption, by
promoting transparent and open

communication, by offering professional
development opportunities, by establishing
fair remuneration policies without forgetting
their crucial role in collaboration with all
other administrations to meet the financial
and economic challenges of the country

In conclusion, the motivation of civil
servants in the public sector is a major issue
that cannot be neglected and a permanent
challenge that must be addressed to guarantee
the effectiveness and legitimacy of public
administration as well as for well being
economic and social of the country. Although
this article has provided valuable information
on the factors that influence this motivation,
there is still much research to continue to
deepen our understanding of this topic and
implement concrete measures to promote the
sustainable management and motivation of
civil servants. It is imperative to continue
investing in this study, for its positive impact
not only on civil servants but also on the
delivery of quality public services and,
ultimately, on the lives of the population and
finally on the permanence of the
administration and of state. It is the
imperative role of government authorities and
leaders to take concrete measures in this
regard to achieve the stability and progress of
the country and its future, which largely
depends on the continued mobilization of its
officials at the Lebanon Ministry of Finance.
Continued efforts in this area are essential for
the well being of society and to ensure that
the public sector lives up to its
responsibilities.

In the specific context of the Ministry of
Finance in Lebanon, it is imperative to
implement strategic recommendations to
promote a productive and efficient work
environment and stimulates the motivation of

civil  servants. Here are some Kkey
recommendations:
a. Implementation of a recognition

system that values the work of

employees. This could include non-
monetary rewards that recognize
employee effort and dedication,
positive mentions in performance
reports, or personal thank you notes.

b. Improve internal communication by
promoting transparency and ensuring
that employees are well informed of
important decisions and projects,
which reinforces their feeling of
belonging and contribution to the
administration.

c. Establish training and professional
development opportunities for civil
servants to improve their skills
through online courses, internal
mentoring or skills development
workshops.

d. Revising bureaucratic procedures to
simplify them can improve efficiency
and motivation, as cumbersome and
inefficient processes can discourage
civil servants.

e. Encourage flexibility at work to
enable civil servants to better manage
their personal and professional lives.
This may include flexible working
hours or telecommuting.

Other recommendations in this paper are as
follows:

- Ministry leaders must be models of
leadership, setting an example of integrity,
professionalism and dedication. Leadership
should be focused on motivation and
inspiration rather than coercion.

- Establish more effective control systems to
fight corruption in administrations

- Encourage the participation of civil
servants in decision-making and problem
solving related to their work. They will feel
more invested in their tasks if they have the
opportunity to actively contribute to process

improvement.

By implementing these
recommendations, the Ministry of Finance in
Lebanon can gradually improve the
motivation of its civil servants, thereby
contributing to more efficient public

administration and sustainable governance,
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while preserving confidentiality and fairness
within the organization.
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COMPARATIVE ANALYSIS OF ATMOSPHERIC AIR POLLUTION
SURVEY METHODS WITH PLUME AND SELAMGIS SOFTWARE
PACKAGES

CPABHUTEJIEH AHAJIN3 HA METOJAUTE 3A OBCJIEABAHE HA
SAMDBPCABAHETO HA ATMOC®EPHUAT Bb31YX C IIPOI'PAMHHUTE
IMNAKETHU PLUME U SELAMGIS

unoc. Jlpacomup Cmosinoe BACUJIEB, ooy. 0-p
Texnuuecku ynusepcumem — I abpoeo
kameopa ,, Mamemamuxa, uHgpopmamuxa u npupooHu Hayku *
e-mail: dvasilev@tugab.bg

Abstract Atmospheric air pollution is any entry of harmful substances into it. A harmful substance is any
substance introduced directly or indirectly by man into the atmospheric air, which is capable of having a
harmful effect on the health of the population and/or the environment. Atmospheric air pollutants are formed
from various sources of a natural nature or are related to human activity. They are formed as a result of
combustion processes, various industrial activities, car traffic, the condition of the road infrastructure,
construction and repair activities, transfer processes in the atmosphere and are directly related to weather
conditions. In the present work, the application of the Plume software package in dispersion modeling from
point sources, as well as SelmaGis in dispersion modeling of pollution in an urban area, is presented. A
comparative analysis of the application of Plume and SelmaGis in pollution survey was made

Key words: pollution, atmospheric air, modeling, Plume, SelmaGis

Peztome 3amvpcasanemo Ha ammocepHus 6b30yX € 6CAKO NOCMBbNEAHe HA 6PeOHU Gelecmed 8 He2o.
Bpeono sewjecmeo e 6caxo eewecmeo, 6b6e0eHO NPSKO Wl KOCBEHO OM HO8EKd 8 AMMOCEHEPHUS 8b30YX,
KOemo e 6 CbCmosiHue 0a OKadice 8PeOHO 8b30eliCmBUe bpXy 30PA6emo HA HACENeHUemo U/ Ui OKOIHAma
cpeda. 3amvpcumenume Ha aMMOCHEPHUAM 8b30YX Ce POpMUPAm Om pasiuyHy USMOYHUYU C eCeCmEeH
Xapakmep Uiy ca C8bP3AHU C YosewKama akmusHocm. opmupam ce 8 pezynimam HA 20pUSHU Rpoyec,
PA3uUuHU  UHOYCTIPUATHU — OCUHOCMU,  A8MOMOOUIHUS — MPA@uK,  CbCMOAHUEMO HA  NbMHAMA
uHppacmpykmypa, cmpoumeiHo-peMOoHmMHU OeUHOCMU, NPEHOCHU Npoyecu 8 ammocgepama u ca 8 nNpsiKa
8pB3KA ¢ MemeoponocuyHume yciosus. B umacmoswama paboma e npedcmaseHO NPULONCEHUEMO HA
npoepamuusi nakem Plume npu oucnepcno modenupare om mouxosu uzmounuyu, kaxmo u SelmaGis npu
OJucnepcHo mooenupane Ha 3amwpcsagane 8 ypoawuzupau pation. Hanpasen e cpasnumenen ananus Ha
npunodicenue na Plume u SelmaGis npu obcrneosare Ha 3ambpcsaganemo..

Knrouoeu oymu: samwvpcasane, ammocpepen 6v30yx, modenupare, Plume, SelmaGis

|. BBBEJIEHHUE B ui1. 4 na 3akonHa 3a uncroTaTa Ha aTMOChepHUS
3aMBpCUTEINTEe HA aTMOC(EPHUSAT BB3IYX CE BB3JlyX Ca IIOCOYCHW OCHOBHHTE IIOKa3aTelly,
dbopMHUpaT OT pa3IMYHU HM3TOYHHUIU C €CTECTBEH XapaKTepU3UpaIld KaueCTBOTO Ha aTMochepHUs
XapakTep WM ca CBbP3aHM C YOBEIIKATa aKTH- BB3/yX B Ipu3eMHus cioi [1-4].
BHOCT. DopMupar ce B pe3yiaTarT Ha TOPUBHHU 3a OlleHKa CTENeHTa Ha 3aMbpPCSIBAHETO Ha
MPOLICCH, Pa3IMYHU HMHIYCTPHAIHH JCHHOCTH, atMoc(epHHsT BB3AYX € HCOOXOAMMO ITO3HABAHE
ABTOMOOWITHUS Tpa(uK, ChCTOSHUETO Ha ITbTHATA KaueCTBCHMsI W KOJMYSCTBCH XapakTep Ha
uHPPACTPYKTYPa, CTPOHUTEIHO-PEMOHTHH 3aMbBpCSBAHUATA W HOPMHTE 3a IPEIACITHO
JEMHOCTH, NMPEHOCHU HPOLECH B aTMocdepara u JIOMyCTUMU KOHLIGHTPALIMM HAa 3aMbPCABAILUTE
ca B Ipsika BPb3Ka C METCOPOJIOTUIHUTE yCIIOBHSL. BEIIECTBA, OMNPEACIAIIM YUCTOTaTa Ha Bh3AyXa.
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Te3u HOpMU 1TO3BOJISIBAT Ja CE HAIIpaBH OLICHKA 32
CTEIIEHTa Ha 3aMbPCSIBAHETO Ha arMochepHHs
BB3yX M Ca BB3MOXKHOCT 3a (opMysHpaHe
W3UCKBAaHMATA 3a 3ama3BaHe 4YHCTOTaTa Ha
BB3AyXa B JaJeHHs PaldlOH NPH NPOEKTUpaHE U
WHBEHTApU3alsl Ha Bb3MOKHUTE BB3JCHCTBUS OT
nameH N3TOYHMK [5-6].

Hopwma 3a xadecTBO Ha aTMOC(hEpHUS BB3AYX €
BCSIKO HUBO, YCTAaHOBEHO C IieJl M30ArBaHe, mpe-
NOTBpaTsBaHE WM OrpaHMYaBaHEe Ha BpPEAHU
BB3JCUCTBUSI BBPXY 3APABETO Ha HACEICHHETO
W/WIM OKOJHATa Cpella, KOeTo cienBa Ja Obie
MOCTUTHATO B OIpEJeNieH 3a LEeNTa CPOK, Clel
KOETO Jia He ObJie MpeBUIIIaBaHo [7].

Ilen Ha HacTosAmara paboTa € na ce u3cieaBa
npuioxkenuero Ha copryepure SelmaGis u Plume
3a JMCHEpCeH AaHajlu3 Ha 3aMbpCSIBAHETO Ha
BB3yXa.

I1. OCHOBEH TEKCT
1. IIporpaMHu NpPOOYKTH 3a o0cjeaBaHe Ha
3aMbpPCSIBAHETO HA aTMOC(epHUAT Bb3AYX

OreHka € BCEKHM METO]l 32 U3MEpBaHe, H3UHC-
nsiBaHe (BKJ. Ype3 JUCIIEPCUOHHO MOJICIHMpaHe),
MPOTHO3MPAaHE WM NPHOJIM3UTEIHO ONpeACisiHE
Ha HUBO Ha JaJIeH 3aMbpPCHTEN B aTMOCQEpHHS
BB31yX. lIporpamuuTe mpoayktu (METOOUKH) ce
W3M0J3BaT CBIIO Taka W NPH M3BBPIIBAHE Ha
OLIEHKHM Ha BB3JEHCTBUETO BbPXY OKOJIHATa cpena
(OBOC) u npu mpenieHsIBaHEe HA HEOOXOIUMOCTTA
ot u3pbpmBane Ha OBOC Ha uHppacTpyKTypHU
WHBECTHUITHOHHU nipeioxenus [8-10].

1. [Ilpoepamen npooykm ,PLUME”

,,MGTOZ[I/IKa 3a H3YHUCIIEIBAHC BHCOYMHATA Ha

KbM

M3IyCKAIUTE  YCTPOMCTBa, pa3ceBaHETO U
OYaKBAHUTC KOHLCHTpalMK Ha 3aMbpCsaBalln
BEUIECTBA B IPHU3EMHHUSA CIIOM, @IpUera OT
MUHHCTEPCTBOTO HAa OKOJIHATa Cpela U BOAMTE,
MUHHCTEPCTBOTO Ha PETHOHAIHOTO Pa3BUTHE U
05aroycTpoicTBOTO 1 MUHHCTEPCTBOTO Ha 3/pa-
BeonazBaHero. Kowmmoorepen mnaker PLUME
peliaBa Tp OCHOBHU 33/1a4H:

- HU3YNCIABAHC Ha KOHICHTpaOWUTE Ha
3aMbpCUTENS] B TPU3EMHHUS CIIOH IIpH
33Ja7icHM TapaMeTpu Ha HM3TOYHHKA,
E€MHUCHSITA U METEOPOTUIHUTE YCIIOBHS;

- OIpenelsiHe Ha HeoOxonumara
e(eKTHBHA BHCOYMHA Ha M3IYCKAIIOTO
YCTPOWCTBO  Taka, dYe Ja Opjar
YIOBJIETBOPEHN HOPMHUTE 3a UUCTOTATa Ha

aTMOC(EPHHS BB3IYX;

- OompefensHe Ha MaKCHUMaJIHOTO
3aMBbpCSBAHE OT BEYE CHILECTBYBAILU B
00acTTa U3TOUHUIIH.

IIpunaranero Ha ['aycoBus Monein, a OTTYK U
Ha makera PLUME e cBbp3aHO C ompeneneHu
OTrpaHUYEHMs], TO-BAXKHUTE OT KOUTO ca:

- [apaMeTpuTe Ha EMUCHSTA Ca MOCTOSHHU
- I1eOUT, CbCTaB, TEMIIEpATypa.

- CKOPOCTTa Ha BATHPA € MOCTOSIHHA, KAKTO
BbB BPEMETO, Taka M IO BHCOYMHA Ha
IIPOCTPAHCTBOTO;

- 3aMBPCUTEIAT HE ce pa3laza, He y4acTBa
B XMMHUYHU PCaKIMM U HE CC OTjlara Ha
3eMHaTa HOBBPXHOCT;

- TEpPEeHBT OKOJO H3TOYHHMKA MOXKE Jia ce
IpUeMe 3a PaBeH U OTKPHT.

B pesynraT Ha npunaraHe Ha €IHO WJIH ITOBEYE
OT TAX B pe3yJdTaTUTE OT MOJENa Ce IMOoJydaBar
CPaBHHUTEIHO T'OJIEMUTE TPELIKU Ha MpPEACcKa3BaHe
Ha paslpelesieHueT0 Ha KOHLEHTpauusaTa Ha
3aMBPCUTEISL.

2. Ilpocpamen npodykm SELMA®® prmousa
mozmen AUSTAL 2000 3a
Ppa3npoCTpaHEHUETO Ha

JMCTIEPCUOHHMUSI
aTMocQepHH
3ambpeuten 1 € Windows OGasupan codtyep
paboten KaTto pa3lIMpeHHe Ha reorpadckara
rH(pOpMaIMOHHA (T'"c)
Ha ESRI (ArcMap). Ilporpamara mnpejacraBisiBa

cucrema

I'aycoBo cTpyeH Mojen 3a OIlEHKa Ha pa3cei-
BaHETO OT Pa3IMYHM BHJIOBE M3TOYHMIM 3a Pa3-
JWYHA TIEPUOJM HAa pa3npocTpaHeHWe Ha aTMOC-
¢epuu 3amppcutenu. Codryepa npeanara yaooeH
rpaduyueH noTpeOuTencku naTepdeiic 3a padora ¢
pa3MYHA E€MUCHOHHHM W3TOYHMIM. Pabotata che
SELMA®®  ce upes
W3IION3BAaHE TpEUMCTBAaTa M (PYHKIMOHAITHUTE
BB3MOXKHOCTH  Ha ArcGIS,
MoJly4aBaHE W M3TOTBAHE Ha BXOAHUTE Oazn

YJICCHsABA  3HAYUTCIHO

(Hampumep  mpH
JaHHA Ha Mojena ©W mnpu o0paboTkarta Ha
pe3ynTaTuTe W OIleHKaTa Ha TMPOCTPAHCTBEHO
CBBp3a B pa3IMYHH cjoeBe naHHU. Cucremara
MOXE J1a U3YHUCIM pPaslpOCTPAaHEHUETO Ha
BpPEJHHUTE BEIIECTBA OT TPH BHJA W3TOYHUIIA —
TOYKOBH, INHEHHH U TUTOIIHH.

O11eHKUTE, KOUTO SELMA®"® JaBa, ca C Io-
HUCKa TOYHOCT Mopaau (akTa, e He ce OTYUTa
BIUSHUETO Ha crpanuTe. JIMmcBa BH3MOXKHOCT 3a
CUMYJHMpaHe Ha KPaTKOTpaliHW, WHIMJICHTHH

M3IyCKaHUs Ha BPEIHHU BeIIecTBa B aTMocdepaTa
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W MUHHMAaJIHOTO BpEeMe 3a OCpeIHSIBaHE Ha
KOHIIEHTpaIuuTe ot 1 Jac.

MHoOro 4ecTo Mo OTHOIIEHHE Ha AWUCIEPCHOH-
HUTE MOJIENTU ce 0OCHKIAT BBIIPOCHUTE 32 HAJICHK/-
HOCTTa HA M3YMCIICHHUITa M KauecTBOTO Ha pe-
3ynrarute. M3uucneHuTe KOHLIEHTpaluu obaue
3aBHCST HE CaMoO OT BHJA JHCIEPCHOHEH MOJeT,
HO CBIIO U OT peAMLa BXOAHU JAHHHU, KaTO BCEKH
oT Te3u (akTopH BIHsie TOBEYE WM IO-MAJKO
BBPXY NpEeACKa3aHWTEe KOHIEHTpaluu. BaxHu
BXOJHU MapaMeTpH ca eMHUCUHTE, CTPYKTypaTa Ha
CrpaguTe B pailoHa, METCOPOJIOTUYHUTE NAHHU U
(hoHOBaTa KOHIIEHTPALIHUSI.

[Mopamu NMMPOKUS TUANA30H OT IPEIIKH, CBBP-
3aHU C BCEKH BHUJ BXOIHH JaHHU U C
U3YUCIUTCIIHUTE €Tallki, HEC € BB3MOXKHO Ja CC
HaTpaBy TPAJUIMOHHA OICHKA HA TPEIKaTa, Thi
KaTO AWAarasOHbT Ha TPCIIKHUTE NpPU OTACIHUTC
napamMeTpH WM eTany OT Iisjiara JeHHOCT He ca

N3BECTHU B NOCTAaThb4YHA CTECIICH Ha CUTYPHOCT.

1.1. /JucmepcHo MoJelupaHe OT TOYKOBH
u3Ttoynunu ¢ PLUME

Wznon3Ban mpu mpuiaraHe Ha MaTeMaTH4eH
monen (PLUME) 3a
MPOCTPAaHEHHETO B

HN3YHCIICHUE Ha pas-

INPU3EMHHST  CIOM  Ha
atMoc(epara Ha €MHCHW Ha BpPEIHH BEIIECTBA,
ChABPIKAIIM CE€ B U3XOAIINTE OTHATBbUYHU T'a30BE
OT HEIOJBIHKHM TOYKOBH M3TOUHUIA Ha "Wmean
Cranpapt - Buguma" —A/l.

KonmdecTBeHUTE OIEHKHM B MAaTeMaTHYHUS
MO/iel Ha €MHCHUUTE Ha BPEIHH BEIIeCTBA B
atMocdepara ot 1omaakara Ha “UIAEAJI
CTAHJAPT - BUIUMA”-A]] rp. CesnmeBo, ca
Ha 0aza:

- JlanHm 3a HOPMH Ha €MHCHUU  OT
HEMOJABI)KHUTE TOYKOBM M3TOUYHULIMA Ha
¢upmara ¢UKCHpaHH B  KOMIUIEKCHOTO
paspemutesiHo Ne20/2004r. na MAOC;

- IIpoTtokonum OT eMHCHOHHU U3MEpPBaHUS HA
OTHAAbYHU Ta30B€ OT HEMOABIKHHUTE

TOYKOBH W3TOYHWIIA Ha IUIOMIAKaTa Ha

“UAEAJI CTAHIAPT — BUIUMA™-A/];

Mooenupane na oucnepcuama Ha emucuume
Ha 6peOHU eewjecmea Om HENOOGUICHUME
MOUKO8U USMOYHUUU OM RHAOWAOKAma Ha
“UIIEAJI CTAHJAPT - BH/IUMA” A/l e
npu3emMHus ammochepen cnoil.

C nporpamams mnpoaxykr PLUME ca
HaTpaBeHH W3YHCIICHUS " THUTIOBU
(CpenHOTOAMINIHU)  OICHKM HAa  OYaKBAHUTE

KOHLICHTpAallAX HAa pa3ceiiBaHe Ha BPEIHU
BelllecTBa B NMPHU3EMHUSI CIoW Ha armocdeparta,
W3MyCKaHH  OT  HETOABIKHUTE  TOYKOBHU
mrounn  Ha  “MIEAJI  CTAHIJAPT -
BUIMMA” Al mnomanka r1p. CeBiHeBo.
Mopena Ha pa3npoCTpaHEeHHE Ha 3aMBbPCHTEIIUTE
B aTMocdepaTa e HamnpaBeH Ha 0aza MakCHUMajeH
KamanmureT Ha paboTa Ha MHCTANIANMITA Ha
IUTONIaKaTa M HOPMH 32 €MHCHU Ha BpEIHU
BEIIECTBA OT HEMOJIBMWKHUTE TOUKOBH W3TOUYHHIIN
Ha (¢upmara, YTBBPACHH C  KOMIUIEKCHO
paspemmtenHo (KP) Ne20/2004r. or MOCB;
KommorspausT nporpamen nponykr PLUME
mpuer or MOCB, M3 (my6m.

"CrpourenctBo u apxutektypa" Ha MPPH -

B brometnn

0p.7/8 ot 1998 r.) M3MON3BaH 3a MpecMATaHE Ha
aTMOC(EPHOTO 3aMbPCSIBAHE OT TOUYKOBU H3TOY-
HUIM Ha BpEIHU BellecTBA OT IUIOUIJKaTa Ha
IOpY’KECTBOTO IIO3BOJISIBA 3aJIalaHETO Ha HE
noBeue oT 10 M3TOUHMKA, MOpaau KOeTo B Oa3ara
JaHHU 3a ImpaxoBu qaCTHUIIHU, CBhIIIUTE ca
obenuHeHn B nBe rpynu no 10 u3TOYHHMLIU C
ONTM3KHM IO XapakTep MmoKasaTenu (BUj eMUTHPAHH
BpEIIHH BEILECTBA, MECTONOJIOKEHHE, IEPUOJH HA
paborta u ap.).

[Mony4yenata reomerpuyHa KOHQHUTypamus OT
JBETE TPYIU M3TOUYHHUIIM JaBa BB3MOXKHOCT JIa Ce
HOJTy4H CHOTBETHOTO MPOCTPAHCTBEHO
pasnpezeseHue (1oj1e) Ha 3aMbPCSIBAHETO B IPYIH
mo 10 w3ToyHMIM C OJM3KM 1O XapakTep
rokasarenu. 3a mpociieasBaHe e(peKThT Ha BCAKa
rpyna HW3TOYHHLM IO OTAEIHO M Ha BCHYKU
3aeJlHO, M TaKa Jia ce OIEHW NPUHOCHT Ha BCSKa
elHa KbM OOIIOTO 3aMBpCSBaHE € HaIlpaBEHO
CyMHUpaHe Ha WHAWBUAyATHHUTE IIOJIeTa KaTo
Opoit
W3TOYHHMLM. TeXHUYECKH TOBa € HalpaBeHO 4pe3

CyNepmo3uiusi  OT  KpaeH TUTOIIIHA
CyMHpaHe H3XOAHWTE (haillloBe C KOHICHTPAINH
oT TuIyMe mozenupanero ¢ Ilporpamen mpoaykT
TRAFFIC ORACLE,
CYIIEPIIO3HULIUSL.

Mooenupane na ouaxeanume cpeoHozoouui-

OITIIHA

HU KOHUEHMPAUUU HA 6PEOHU Geujecmeda 6
npu3emMHus C10l 6 paiiona Ha niouwladKama Ha
“UJIEAJI CTAH/IAPT - BU/TUMA” A/l.

To3sn kmoH or mporpamata PLUME naBa
TUTIOBH OIICHKH HAa BH3MOXKHUTE CPEIHOTOIAMITHU
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CTOMHOCTH Ha 3aMbpCSIBaHE, KOUTO MOXE Ja ce
MOJTy4ar
MpecMsITaHe

MpH  337aJeHd W3TOYHHUIM, 4pe3
pasceliBaHETO Ha EMUTUPAHUTE
BpPEHH BEIIECTBA B MPWU3EMHHUS TPAHWYECH CIIOH
Ha aTMocdepara Ipyu METEOPOJIOTUYHH YCIIOBHS, B
KOUTO C€ OTYUTa po3aTa Ha BETPOBETC U
CPeTHOTOIUIIHATA TEMIIepaTypara Ha BB3AyXa 3a
paiiona Ha rp. Cernuero. [11-15]

OmeHkaTa Ha Ka4ecTBOTO Ha aTMochepHHUs
BB3IIyX, OOXBalla pa3celiBaHETO Ha Tpaxo-
ra3oBUTC CMHCHUU OT HEMOABI)KHUTE TOYKOBH
m3rounnnu Ha “UJIEAJI CTAHOAPT — BUJU-
MA” AJl Ha 0a3a TCOMETPUYHHTE XapakKTe-
PUCTHKM Ha U3MyCKAallUTe YCTPOWCTBA Ha
IIoMIafKaTa W EMHUCHH TpH TiIXHATa padora,
CHITIACHO MACOBUTE MOTOIM B M3XOSIIUTE OTIA-
JbYHU Ta30BE MPH MaKCHUMAIHO HATOBapBaHE Ha
MHCTAJIAIUATA Ha TUTOINaKaTa.

Bxoosawu oannu:

e BxoaHnu mnapameTpu Ha Mozela —
obmactra, 3a rpecMsTa

3aMbpcsBaHeTo, e - 1040 x 1040m;

KOATO ce

e Mereopoiorus — 3a LEJIUTE Ha U3CIEIBA-
HETO € W3MO0JI3BaHa KIMMAaTH4YHa po3a 3a
rp. CeBnmeBo Mpu cpeaHa TOAHIIHA
TeMIepaTrypa Ha okoJaHus Bb3ayx 10.6°C.

e [lapameTpu Ha U3TOYHHKA.

e TbBil KaTo 3a METEOPOJIOTMYHM JAHHU €
M3MOJI3BaHAa CPEJHOTOJMINHA pPO3a Ha
BATHPA,  IOJydeHaTa  OLEHKa  Ha

3aMbpCSIBAHETO B TPHU3EMHHUS CJIOW Ha

BB3/lyXa € CPEIHOTOIUIITHA.

e JlaHHHM 3a pasnpeaeieHueTo Ha
TIPU3EMHNATE KOHIICHTPAIIMA W KPUTHYHU
rnapaMeTpH Ha pa3ceiiBane B atmochepara
Ha BpPEJHUTE BEIIECTBA OT KOMHHHUTE Ha
“UAEAJI CTAHIAPT - BUJIMIMA® AJl,
moniaaka rp. Cesiaueso.

e CpemHo
TOYKOBH M3TOYHHIM Ha “Bummma 17 AJl,

TOOWIIHKW KOHICHTpalmuu OT
rp. CeBimeBo

Ha ocHoBara Ha Te3u HaHHU € HalpaBeHa
CHIIOCTaBKAa HA CPEJHOTOAWIIHUTE MPHU3EMHH
KOHIIGHTpallul NpHU MaKCHUMAaJICH KamaluTeT |
pekuM Ha paboTa Ha WHCTAJAIMHUTE Ha IJIOLIA-
kata ¢ IIJIK - HOpMmuTe 3a KayecTBO Ha aTMOC-
(depHUst  BB3AYX.
OIICHKA € Ha OCHOBaTa Ha jaeicTBamata Hapemba

CpaBHI/ITCJ'IHaTa HMMHCHOHHA

Ne 9/99 r. va MOCB 3a HOpMH 3a CepeH AUOKCHUI,
a30TEH JTUOKCH/, (PUHH MPAXOBU YACTHITU H OJIOBO
B atMochepHus Bh3AyX. HopMuTe 3a ocTaHATHTE
KOHTPOJIMPAaHH  3aMbpPCUTEIH  Ca
Hapenba Ne 14/1997 r. 3a HOpMHU 3a TPEICITHO
JIOMTYCTUMH KOHIIEHTPAIIMY Ha BPEHH BEIICCTRA B
aTMoc(epHHS Bb3IyX Ha HACEJICHU MECTa.

B3€TH  OT

Cpenuno ronumraHaTa [1JIK 3a a3oTHH okcumu
(NOy) e 0.042mg/m>. 3a cepen mmokcnn (SO,)
HsIMa TOAMIIHA TPEe/IeIHA JIOMyCTUMa KOHIIEHTpa-
uus. Cpenno roaumiuHata I1JIK 3a O6ma cyc-
nenmpana npax e 0.15mg/m°. 3a ¢puHE npaxoBH
gactumm (PITU10), TIIK e 0.04mg/m’. Hopmu 3a
IpejieTHa KOHIIEHTPALust B aTMOC(epHUs BB3IyX
3a OOIIM BBIIIEBOAOPOIN HAMA, mopanyu (akra, ue
KBbM BBITICBOJOPOAUTE CIIaAaT KaKTO MCTAHOBUTEC
BeriieBoiopoan (JIOC) Taka W HEMETaHOBUTE
(THO).
JoponuTe TpsiOBa a Ob/e CIeAeHO, TIOpaar TOBa,

ITo IIPpUHOXII HUBOTO Ha BBIJICBO-

4e HIKOM OT TAX ca MpeKypcopu (3aemHo C
A30THUTE OKCHUIM) TpU OOpa3yBaHETO Ha IpH-
3eMHHUS 030H.

Ha ocHoBarta Ha Te3n [aHHM € HalpaBeHa
CbIIOCTaBKa Ha CPEAHOIOJUIIHUTE TIPHUICMHU
KOHIEHTPAIlUK 33 PA3INYHUTE KOHTPOJIUPAHU
sambpcutenn ¢ [1JIK 3a kadectBo Ha arMocdep-
HUS BB3yX OIPEJEIICHH 3a a30TeH AUOKCH] (KaTo
NO,), 3a cepuu okcuau (karo SO;) U mpax (karo
KaTo 00IIla CyCTIeHINPaHa Mpax).

[lomyuenute pe3ynTatu OT MoJena IMOKa3BaT
Yye TMpU MAKCHMaJHO HaTOBapBaHE Ha WHCTaJa-
[MUTE Ha IUION[A/IKaTa, OYaKBAHOTO pa3mperere-
HUE Ha MPU3EMHHUTE KOHIIEHTPAllMM Ha KOH-
TpOJIMpaHUTe aTMOCc(EepHU 3aMBbPCUTENH OT IUIO-
maakara ¢ uskimodenne Ha NO, He mpeBuIIaBa
CpeIIHO ITJIK
aTMOoCc(epHHs Bb3AYX.

TOJIUIITHUATE 3a KauecTBO Ha

[TomyueHnuTe pe3ynraTé OT Mojena 32 UMUCHH-
Te Ha a3oreH auokcua NO, 1o JaHHU 32 W3MHT-
BaHe OT AkpenuTupaHa IlabopaTopus, IMOKa3BaT
ye TpW HOpMajHAa paboTa W HATOBapBaHE Ha
WHCTaJaIlMUTe Ha IUIOMIAIKaTa, paslpeaciieHne
Ha mpuszemHuTe KoHieHTparmu Ha (NOy) ca 1o
15% ot cpemno rogumuata [1/IK 3a xauectBo Ha
aTMoc(epHHUsI Bb3IIyX.

HampaBeHusat mareMaTH4eH MOJEN Ha Pasmpo-
CTpaHEHUE B MPU3EMHUS CIIOW Ha aTMocdepaTa Ha
E€MUCHH Ha BPEHHU BEIIECTBA, OT HEIMOJIBKHUTE
TOYKOBH M3TOYHHUIIM Ha Imtomaakara Ha “UJIEAJI
CTAHIAPT - BUIUMA” — A]Jl, moka3sa ue
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CBIINUTE, OKa3BaT HECHLIECTBEHO BIIMSHHUE BBHPXY
Ka4ecTBOTO Ha aTMOC(EpHHs Bb3IyX B palioHa Ha
rp. CesnueBo. [16-18]

[lo oTHOIIEHNE UMHUCHOHHOTO 3aMbpCsBaHE Ha
aTMocepHHsl BB3IyX B pailoHa Ha IUIOIIAAKATa
na “UJEAJI CTAHIAPT - BUAUMA” A/l rp.
CeBnueBo MOXeE Ja ce IpueMme, 4e MPOU3BOICT-
BeHaTa JIeHHOCT Ha ¢upMara MMa TEPUTOPHAICH
o0XBaT Ha Bb3ICiicTBUE, B paMKUTE Ha
MPOM3BOJCTBEHATA IUIOIAAKAa M OKOJIO Hes Ha
pascrosiaue (0T 52 1o 225M), KOeTo mpenmnoiara
HECBIIECTBCHO BJIMSHUE BBPXY KaueCTBOTO Ha
Bb3ayXa B paﬁOHa, a OT TaM U BBbPXY OCTAHAINUTC
KOMIIOHEHTH Ha OKOJIHaTa Cpeia — IOYBH, BOIH,
pacTUTEeNeH W JKUBOTUHCKH CBAT, KYJITYpHOTO
HACJICACTBO W 3APABHO-XUI'MCHHHUTC YCJIOBHUA Ha
okosiHata cpena. IIporHosarta 3a Bb3IEHCTBHE Ha
npousBojacTBeHaTa  AeiiHoct Ha  “UJEAJI
CTAHIAPT - BUJUMA” AJl nrnomanxa rp.
CeBnueBO MO OTHOLICHUE KAYECTBOTO Ha BB3AYXa
e 4e ¢ 00XBaHAT MaJIbK TEPUTOPHAICH OOXBaT B
paMkKuTe Ha paboTHATa IUIOIAAKA, C HE3H-
aYUTCJIHA CTCIICH Ha B’bSZ[CﬁCTBHG, mpoaAbJI-
KHUTEITHOCT 12 Mec./cp. TO/. ¥ UMa B3MOXKHOCT 32
BBH3CTAHOBSIBAHE HA OKOJIHATA CPela.

1.2. lucnepcHo MoejMpaHe Ha 3aMbPCABaHE B
ypOaHM3MpaH paiioH cbC copTyepeH NMPOAYKT
SELMAGIS

KmeToBeTe Ha OOImIMHU NPOBEXIAT MeCTHATa
nmoautuka B oOnactra Ha KAB, kxaro c¢ Haii-
roJIsIMO 3HaY€HWE € IPaBOMOLIMETO UM Ja
preMar NporpaMH 3a KadyecTBOTO Ha aTMOC-
¢depans BB3Ayx - [IKAB, Baxamm 3a Tepuro-
pusTa Ha CHOTBETHaTa OOMIMHA. M3MBJIHEHHETO
Ha MEPKHUTE B T€3U MPOTPaMH € OTTOBOPHOCT Ha-
BEYE Ha CbOTBETHHUS KMET U Ha OOIIMHCKUS CHBET.
KmetoBeTe ca mimkHH Aa pa3paloOTAT TakaBa
Korato B

porpama, nMa

MNpCeBUIIIABAHC  HaA

JaacH
HOPMUTEC oT

paiioH

onpeaencH
3aMbpcuTen. Te OOMKHOBEHO ce pa3paboTear 3a
mepuoA OT 5 TOAWMHM W Ca HACOYEHH KbM
HaMaJIIBAHETO Ha KOHKPETHHUS 3aMBbpPCUTEIN, 3a
KOINTO € perucTpupaHo IpeBHUIIABaHE Ha
Hopmure. [IKAB TpsbBa nma BKiIroYBaT LENHTE,
MEpKHTE, CTallUTE U CPOKOBETE 3a IIOCTUraHE Ha
HOpMHTE, KakTO M  OpraHM3aluuIe U
WHCTUTYIIUUTE, OTTOBOPHU 3a TAXHOTO H3IbBI-
Hernne. Twit kato IIKAB ¢ OCHOBHHAT HOKYMEHT

3a pCAIM3HUPAHC Ha TOJIUTUKHUTC 3a Bb3AyXa Ha

OOIIMHCKO HUBO, TOW ChABpkKa WHPOpMAITHI U 3a
HM3TOYHHMLIUTE Ha 3aMbPCSIBaHE, 32 KaYECTBOTO HA
BB3/lyXa, KaKTO M 33 MEPKUTE WIH CLEHApUUTe,
KOHUTO 1€ JO0BEAAT N0 IOCTHIaHEe Ha HOPMHUTE B
Hal-KpaTbK CPOK.

EdexTsT 0T MepkuTe ce Mopenampa upes
coryep, IMOKa3Ball] KakBU IIE Ca OYaKBAHHUTE
KOHIEHTpallMl Ha 3aMbpcABaHE Ha JajJeHa
TEpUTOpUS KbM OmIpeneneH MoMeHT. llenra Ha
MOJIETTUPAaHETO € JAa Aaje IpelacTaBa KOW Cclie-
HapuM ca HaW-MOAXOMAIIM 3a IIOCTHUTaHe Ha
HOpPMHTE M KOra Hal-CKOpO TOBa MOXe Aa Obae
nocturgato. Kem ImporpamMarta €€ M3roTBd U IJIaH
3a JeicTBUE, BKIIHOYBAIL BCUYKH MEPKH, CPOKOBE
u (UHAHCOBH CpPEACTBA 32 WU3IIBJIHEHHUETO UM,
KaKTO U CbOTBCTHUTC OTTOBOPHH MHCTUTYILUU. 3a
TE3U MEPKH, 32 KOMTO € BB3MOXKHO, C€ I0COYBa
HaMaJIeHHeTO  Ha  €MHCHUUTE  BCIEJCTBHE
npuiaragero uM. 1logoOHM Mepku BKIIOYBAT U
T.Hap. OnepaTuBHY IUIAHOBE 3a JEUCTBUE, KOUTO
ce mpuemMar OT OOUIMHCKUTE OpraHd, KOTaTo
CBLIECTBYBa PHUCK OT  [pPEBUIIABAaHE Ha
YCTAaHOBCHHUTE HOPMH WKW aJIapMCHHU IIparose,
npy HeONIAroNnpusATHH METEOPOJOTUYHU YCIIOBHUS
u apyru (akropu. TsAXHaTa 1eJ € orpaHUYaBaHe
BBPXY
HaMmajsiBaHE Ha

HAa  HEOJArompusATHOTO  BB3ACUCTBUE
3IpaBeTO Ha HACEIIEHUETO,
MOCOYEHUSI  pUCK W OrpaHMYaBaHe  Ha
MIPOIBIDKUTETHOCTTA HA TIOJJOOHU SBIICHUS.
O6muHa tpan CeBnueBo nMa pa3paboTeHa U
npueta [Iporpama 3a HamaysIBaHE HA EMUCHUUTE U
JIOCTUTaHE Ha YTBHPJACHUTE HOPMH 32 BpPEIHU
BEIIECTBA B aTMOC(EPHUS BB3AYX U HU3IBIHIBA
Ilman 3a pelicTBME W3rOTBEHA 3a TMOKa3aTens
OIMY10. Ilo naHHM OT MEPUOAUYEH MMHCHOHEH
mpes 2013r. ca peructpupaHu

NPCBUIICHHA Ha IIparoBaTa CTOMHOCT Ha CpCaHO

KOHTpOII,

JIEHOHOII[HATA HOPMa 3a OIMAa3BaHE Ha YOBEIIKOTO
3apase 3a @IIYU10. B ciaenctBue Ha koeto MOCB
M3UCKBA C TMHCMO Ja C€  aKTyajlu3upa
nerictBamata “IIporpama 3a HaMajsBaHe HUBATa
Ha 3aMbBPCABAHEC W AOCTUTAHC HA YTBHPACHUTC
HOpPMH 3a BpEIHHU BellecTBa B aTMochepHUs
BB3ayX Ha rp. CeBaueBo* 3a mpepasrieknane u
OIICHKa Ha C(CKTUBHOCTTA Ha 3aJI0KCHUTE B
JeiicTBamaTa mporpaMa MEpKH M yCTaHOBSIBAHE
Ha KOHKPETHUTE IMPHUYMHHU, MOPaTd KOWTO HE €
MOCTUTHATO CHOTBETCTBHE C HW3MCKBAHUATA Ha

3aKOHOIaTEJICTBOTO M HOpMUTE 3a KAB.
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3a oOlleHKa 3aMbpCSIBAaHETO Ha Bb3AyXa Ha
teputopusara Ha obmuHa CenmeBa ¢ OIIU10 ca
W3MON3BAaHU TPEJICTABUTEIHN JaHHH OT MOHH-
topuar Ha KAB B r1p. CemimeBo, BKIIOYBAII
W3MepBaHUs Ha MOOMJIHATA aBTOMAaTHUYHA CTAHIIHS
(MAC) 3a  wm3MepBaHE  KauyecTBOTO  Ha
atmocteprns Bp3ayx (KAB) xem MAOC - (PJI)
Pyce. [laHHute ca cpaBHEHM B JBa IE€pUOAAQ,
HPEU U CIIEA U3IIBJIHCHUE Ha MEPKUTE, 3aJI0KESHU
B JeiicTBamara mporpama. IIpemocraBeHute oT
ctpana Ha UMAOC paHHM BKJIIOYBAT ILUIAHOB
nHaukatueH kKoHTpos Ha KAB B enun IIM Ha rp.
CeBnueBo, Ha ciay4yaeH NPUHIMI, PAaBHOMEPHO
pasnpesneieH B TOAMHATA, OCBIIECTBSIBAH C
9YecToTa, BEAHBX Ha ABE I'OAMHU, C MUHUMAJECH
BpemeBu obxBar 52 guu (14% ot roa.) mo
nokazarenure: ¢GuHu npaxosu yactumm (PITY10),
CepeH NMOKCHJ, a30THH OKCHJH, CEpPOBOAOPOJ,
030H, BBIVIEPOAEH OKCHZ, BBIJIEBOAOPOAU
(ITpunoxenune 8 -6). Upe3 moOMITHATA CTAaHIIAS HA
HNAOC - (PJI) Pyce ce konTponupar u cranfapTeH
Habop oT Meteoponornyan napamerpu (CHMIT) —
CKOpOCT M TIOCOKa Ha BATHpa, TeMmIepaTypa U
BJI&KHOCT Ha BB3AyXa, aTMoc(epHO HajsraHe u
CIIbHUEBA pajuanus/ rpeeHe.

Ha Tepurtopusita Ha OOmumHa rpajg CeBireBo
HSIMa TIOCTOSIHHO JieiicTBallM IYHKTOBE 3a
koHTpon Ha KAB. M3mepBanero Ha HuBara Ha
OCHOBHHUTE aTMOC(EpHU 3aMbPCUTENH (B T.4. M Ha
@II4Y10) BbB BB3gyxa Ha rp. CeBnueBo ce
OCBILIECTBSIBA OT MOOWJIHATa CTaHOUs 32
UMHICHOHEH KOHTpOJ Ha Bb3ayxa npu MAOC (PJI)
- Pyce mo rpaduk u Ha miomagka - MyHKT 3a
(ITM) c
yrBepaeHn ot MOCB. Monuropunra Ha KAB B

MOHHUTOPHHT MECTOIIOJIOKEHHE
rp. CeBnmmeBo e ockmiectBsiaBad oT IIM - ,,ObC”
HaMUpaIl ce B IEHTpaIHaTa 4acT Ha rp. CeBIneBo
Ha mapkuHTa 70 crpajaara Ha OomuHa CeBlneBo.
B pasriexnanute nepuoju ca npaBeHU TPU IIbTH
uHaukatuBeH kKoHTpos Ha KAB. Peructpupanure
mmepsaausd B [IM - ,,ObC” - CeiameBo ca oT
HempekbcHaT (24 daca) pexuMm Ha paboTa Ha
MOOWJIHATA CTaHIUS 32 UMHCHOHEH KOHTPOJ B
CHOTBETHHS TIEPHOJ, a TIOIYICHUTE PE3yITaTH CE
OCPEIHSBAT Ha CIUH Yac ChIIACHO M3MCKBAHUATA
Ha HopMmaTuBHata Oa3za. C W3KIIOUCHHE Ha
OITY10 mpu BCHYKK OCTaHAIN 3aMEpBaHUS HE ca
YCTaHOBEHH OTKJIOHEHUS OT HOPMHTE.

N3non3BanmsT paboteH cTaTyc Ha
nvmucuonnTe u3MmepBanms Ha DIIU10 ot [IM -
,,LOBC” — CeBineBo.

Wsnoms3Banute pe3yntaTd OT W3MEpPBaHUS B
I[IM - ,,ObC” 3a olLeHKaTa Ha 3aMbPCSBAHETO Ha
atMoc(epHust Bb3ayX B Tp. CEBIUEBO OTroBapsT
Ha uw3nckBaHuATa Ha llpmmokenme Ne® KbM L.
13, 1. 2 w un. 22, an. 2, Hapen6a Nel2/ 2010r. 3a
OCHUTYpsIBaHE TAaHHUTE,  TI0

OTHOLICHUEC HAa BPEMCBU 00xBaT Ha peructpupane

Ka4y€CTBO Ha

Ha M3MEPBaHUSA OT TPAJACKH (POHOB IYHKT B
oreHsiBaHus epuo [4].
Emucuonnu dannu 3a mouxogume usmouHuyu

B mMopenmnara omeHka Ha 3aMBpCSBAaHETO Ha
BB31yxa B rp. CeBIMeBO ca BKIIOYEHH JAHHU OT
ocHoHHTe m3TouHuI Ha DITY10 B rpana. Tosa
ca JaHHWTE 3a eMHUCHH Ha arMoc]epHO
3ambpcsaBaHe B Ip. CeBIMEBO OT MPOMUIILICHU
M3TOYHHUITY KOWTO UMAaT MIPUHOC 32 ONpeelssHe Ha
KAB mno otHOmeHne aTMOC(hEpHOTO 3aMBPCSIBaHE
¢ ®IMY10. 3a gucnepcHOTO MoOJAETUpaHEe ca
M3IIOJI3BaHN JaHHHW 332 BUCOYMHA W JAMAMETHD Ha
KOMHHA; CKOpPOCT Ha W3JIH3aIINTE Ta30BeE;
TeMIeparypa Ha rasa.

Emucuonnu dannu 3a NaoOuWHU U3Mo4YHuyu

3a ompenensae Ha emucunte Ha OIIY10 or
v3rapssHe Ha TBBPAW TOpHBa 3a OTOIUICHHE B
KUIUIIHATE Crpad Ha Trpaja ca W3NOJI3BaHH
CTaTUCTUYCCKU IOaHHU OT pa3jIM4YHU HU3TOUYHHIH.
3acTpoeHNTE JKWIHMIIHK IUIONIM Ha Tpajga ca
pasjencHd Ha palioHM Ha OOWUTaeMOCT, KOWTO
O0sixa pepwHUpaHM KaTO IUIONIHH W3TOYHHIIM.
OneHeHo € cpeaHoTo OpyTHO TOTpeOieHHEe Ha
TBBPAM TOpPHBA IO pailoHM M ca HalpaBeHU
OanaHcoBH mM3uucieHus Ha emucuute Ha OITY10
B atMoc(epaTa OoT ToMakMHCTBATa B Ip. CeBINEBO
ceriiacio  EMEP/EEA  air pollutant emission
inventory guidebook — 2013, 1.A.4.b Residential
combustion, NFR Source Category 1.A.4.b.i
(SNAP CODE 020205) Residential - Other
equipments  (stoves, fireplaces,  cooking).
M3uncnennte emucum Ha DIIYI0 or OumTOBO
OTOIJICHHE 10 palOHM ca CyYMUpPaHH U
Jne(UHUPaHU KaTo IUIOIIHU U3TOYHHIIH.

HeoOxomumure naHHM 32 JAWCHIEPCHOHHOTO
MOJIETIUpAaHE ca:

- Cpenna BHCOYMHA HA €eMHCHUTE HA TIJIONI-
HUTE  U3TOYHUIM —  [PEICTaBIISIBA
OCpEIHEHO MPHUOIIKEHNE Ha BUCOYMHATA
Ha M3IIyCKaHe Ha €MHUCHH OT OTOIJICHHE
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Ha OuTa M ce Oa3upa Ha oOHWYaHHS Opoit
eTaXW B CTpaJuTe B paiioHa W mobaBsHe
Ha W3BECTHA CTOWHOCT 332 BHCOYMHATA Ha
MTOKPHBA U KOMHUHA.

- KomuuectBo Ha emucunte na ®IIY10 3a
ne(UHUPAHUTE TUIONIHA U3TOUHUIIH.

- Tounm nanHM 3a emucuuTe Ha OUTOBOTO
ororiecHue B rp. CeBnueBo HsAMa. Te3u
eMucun Osxa W3YHCIICHH Ha 0a3a mpemo-
CTaBCHH JaHHU oT pa3IudHU
WHCTHUTYIIHH.

Emucuonnu oannu 3a aunetinu umodHuyu

3a nmpecMATaHEe EMHUCUUTE OT JIMHEWHHTE
W3TOYHMLM M JUCIEPCHOHHO MOAEIMpAaHE B
SelmaGIS
WHTEH3MBHOCTTA Ha JBIKeHHE B Ip. CeBnueBo:

Ca HYXHH CICOHUTC [OaHHU 3a
-cpefieH Opoil TPEeBO3HH CpPE/CTBa,

MpeMHHABaT Tpe3 MaJeHUs YYacThK 3a JICHO-

KOHUTO

HOIIIHUE;

-CbOTHOIICEHUETO Ha TEXKKOTOBAPHUTE KbM
JIEKUTE aBTOMOOHIIN;

-TpauK-cUTyausITa C eMUCHOHHH (DaKTOPH 3a

TPaHCIIOPTa  CIOpeX  CBOTHOLICHWETO  Ha
TEXKKOTOBAPHUTE KbM  JIEKHTE  aBTOMOOWIH
(cprmacao  SelmaGIS  koampanero  Tpaduk-

cutyarusatra B CeBineBo € neduHUpaHa KaTo
rpajicka, KOeTo ChOTBETCTBA Ha ,,Kern”).

3a MojenupaHe Ha €MHCHHTE OT TPaHCIIOpTa
0sixa M3MOJI3BAHU JAaHHU OT 19 yIHYHU OTCEYKH
Ha rp. CeBmueBo. ToBa BKJIIOYBA BCHYKH TIO-
rojieMd I'bTHU OTCEYKH HA OCHOBHATa yIJIHWYHA
Mpexka B rpaja. 3a IeuTe Ha MOACIUPAHETO ca
M3MOJI3BAaHM HAJUYHU o(uiMaiHu JaHHu Ha P31
— I'abpoBo u Arenuus “IlpTHa nHpacTpykTypa”
— Codwusa, or mpebposiBaHe Ha aBTOMOOWIIHHS
Tpaduk 3a Tpajackure ymuinm Ha Tp. CeBimeBo.
T€3W  JaHHU

HOCTOBepHOCTTa Ha BJIMAC

BBpXY
W3M0I3BaHHUS METOA Ha u3uucnenue. [lopaan To3n
¢akt
TpaHCHOpPTa B

SHAYUTCIIHO HCOIIPEACIICHOCTTA Ha

nmpu U3YUCIICHUA  Ha CMHUCHHUTC oT

Mojena, Osxa
EMHCHOHHU (DAKTOPH KOHWTO KOHCYJITAHTUTE OT
Ingenieurbiiro Lohmeyer GmbH & Co. KG ca
M3YHMCIUIN KAaTO YacT OT ChBMECTHHUS MPOCKT 32
(2001) wa MOCB wm
TepMaHCKOTO MHHHCTEPCTBO 32 OKOJIHA Cpea.
ToBa ca eMucHOHHM (DAKTOPH, CH3AAJACHU 3a
ynorpeba B SelmaGIS wu mnpurogeHu 3a
CUTyalnusiTa B bBbiIrapus OT TjeaHa TOYKa Ha

M3I10JI3BaHU

obmmHa  IlepHUK

aBTOMOOWJICH MapK, TOpHBa U TpaUK-CUTyaIus B
cTpaHara. [3mon3BaHeTo Ha TE3M EMHUCHOHHHU
¢daktopu ©Oe mopogeHo or (akra, ye Te ca
W3rOTBEHH OT KOHCYJITaHTH Ha
pazpabormna  SelmaGIS wu ca
NPUTOJICHM 3a H3MoJd3BaHe oT codryepa. Jpyr
OCHOBEH MOTHUB IIPH B3€MaHETO Ha TOBA PELICHHE
0e, Je Te3n eMUCHOHHU (aKkTopu ca OazupaHu Ha

(hupmara,
CHENHATHO

PBKOBOJACTBOTO 33 EMUCHOHHHM (aKTOpu OT
tpaucnopra - HBEFA - Handbook for Emission
Factors for Road Transport (ITpunoskenue 8 - 15)
U OTpa3siBaT OBJITapCKUTE YCIIOBHS, aKTyadHH U
KbM MOMEHTa. [23-24]

3a oOLEHKa Ha BIUSHUETO HAa OTICIHHUTE
n3touHuy BbpXxy KAB Ha teputopusara Ha rp.
CeBnmeBo, € HampaBeHO AWUCIEPCHOHHO MOJe-
nupane Ha emucuute Ha OIMYU10 3a 2022 roauHa.
I'paduunara Bu3yanuzamust Ha pe3yaTaTUTE OT
MOJICJIUPAHETO € IMIPEeICTaBeHa B HACTOSIIATa
paspaboTka.

Bnusnuero Ha OTACIIHUTE BHAOBE HN3TOYHUIIHU
npu QopMupaHe Ha NPU3EMHHUTE KOHLIEHTpALUU
Ha @IMYI0 wu
OTHOCUTEINICH  JIsiI,

IMO-KOHKPETHO Ha  TCXHHA

MOXE Jla Cc€ OIpeein
€HO3HAYHO 32 KOHKPETHA pEIeNTOpPHA TOYKa OT
u3cJeBaHaTa TEPUTOPHUS U TOW € pa3yIndeH 3a
Pa3IMYHUTE PEIENITOPHU TOYKH.

Ot nanpasenute w3uncienuss Ha CI'K Ha
OITY10 mpu ompenensiHe BIUSIHUETO HA OTACITHU-
Te m3TouHnnu Bepxy KAB m npuHoca Ha Bceku
€IMH OT TIX KbM OOIIOTO 3aMBbpPCABAHETO Ha
aTMoc(epHHs BB3IIyX € U3BEICH OTHOCUTEIICH JISiT
Ha 3aMbpcsiBaHe B peuentopHa touka (PT1527)
pasmoiokeHa B HermocpeacTBeHa omausoct 10 [IM
,,LOBC” — CeBineBo.

Pesynrarute oT MOJIETMPAHETO ca
MPEICTaBEeHH B CHOTBETCTBHE C pasnopenouTe Ha
wr. 13, 1. 2 ma HAPEJIBA Ne 12/2010 r. u
OTrOBapsAT Ha U3MCKBaHWATa Ha paszgen I,
npuioxenue Ne 8 kato ocurypsiBaT uHpopManus
OTHOCHO [ISJIOBOTO YYacTHE Ha MOJAEITHPAHUTE
M3TOYHUIIM B CPEAHOTOAMIIHATA KOHIEHTPAIUSI
Ha ®IIY10 3a perienTOpHUTE TOUKH.

Mopenupanata ctoiHocT 3a CI'K ma ®ITH10 —
2022r. e mo-HUCKa OT U3MEpPEHATa, KOETO MOXKE J1a
ce OOSICHH C HEBB3MOXKHOCTTAa Ha MoOjena Ja
WHTEpIIpeTHpa JaHHUTE 32 (JOHOBO 3aMBpCSBaHE
Ha rp. CeBIMEBO M CpPaBHEHHE HA IOIY4YECHUTE
pe3yaTaTH C OCPEAHEHU M3MEPEHH CTOWHOCTH 3a
®I1Y10 3a nepuoaa.

YCTOWNYMBO PASBUTUE * YCTOMYUBOE PA3BUTUE * SUSTAINABLE DEVELOPMENT

29



foguHa Xl Bpout 3/2023  *

Year XIlI

Volume 3/2023

* Tom XIll Homep 3/2023

Oyenka Ha peyrimamume Om MoOeIUparemo

CpaBHeHHE MEXIy MONydeHUTE PE3YyIATaTh OT
Mozenupane c¢b¢ SELMA GIS u wusmepenute
CpeIHOTOTUIITHY KoHTeHTparuy Ha OITY10 B [IM

»OBC” - CeBnueBo 3a 2022 romuHa € Ha
npaBeHo B peuentopHu Touku (PT) makcumanHo
6mu3zo mo myHkra 3a moHuTopmHT (IIM) Ha Tp.
CesinueBo.

CroriacHoO M3UCKBAaHMATA HA pasnen I, Tabi. 16,
npwioxxkenue Ne 8 or Hapen6a Ne 12/2010 roguna
KbM pe3yiraTure oT JTUCTICPCUOHHOTO
mozenupane Ha GITY10 e nocTtaBeHO HOPMATUBHO

HN3HCKBAHC 3a KQYCCTBO HAa JAHHUTC HC IIOBCYC OT

50% HeompeneireHocT 3a
CTOMHOCTH.

CPEIHOTOIUIITHHUTE
Heonpenenenocrra npu
MOJICJIMPAHETO € H3YKMCICHA KaTo pasiuKa OT
U3MEPEHOTO W W3YHCIIeHoTo HuBO Ha DIIYI0 B
MyHKTa 32 MOHUTOPHHT 3a pasrieKIaHus MEepHOJ
cpsimo CTH=40pg/m”> 32 ®ITY10.

[Ipu HampaBeHOTO MoJleNHMpaHe € MOCTUTHATa
3a (2022) wmeompenenenoct mox 50%. WM3uuc-
JeHWsITa Cca HalpaBeHH dYpe3 CpaBHEHHWE Ha
pe3yATaTuTe OT MOJCIUPAHETO C JaHHU OT
,»OBC”
CHOTHECEHH 3a CHIIUS TIEPHO/T.

usMeppanusta B [IM CesnueBo

Tabnuia 1.13uncnenn u usmepenu CI'K va ®I1Y10 B rp. Cesaueno (2022)

Mzuucnena CT'K M3mepena cpegHOroIuITHA Heozg)ecieiel\ilgﬂ i
SELMA GIS KOHI[CHTpAIHA o CHpAMO
CI'H=40 pg/m
pelenTopHa um/m® oM um/m’ %
TOYKa
PT1527 23.01 M 35.1 30

Heomnpenenenoctra Ha pe3ynaTaTure OT MOJE-
nupaneto 3a 2022 r. e u3uucieHa Bb3 OCHOBA Ha
m3mepBanusTa B [IM - ,,ObC” - CeBnueBo , npu
KOETO € TOCTHTHaTa HEONpEeAeNICHOCT B pa3Mep
choTBETHO Ha 30% cripsimo CIH=40 pg/m’.

IIM - ,,OBC” - CeBinueBo ce o0Oe3rneuyaBa OT
MEepUOAVYHN  WHAWKATHBHM HM3MEPBAHHSA HA
MOOMIJIHA aBTOMAaTHYHA U3MEPBATEIHA CTAHLUS Ha
HNAOC - Pyce. Cranuusara uma cCHCTeMa 3a
OCHUTYpsIBAaHE KadeCTBOTO HA H3MEpBaHUATA.
JlaHHMTE TOTy4YaBaHM OT HEsl ca MPEICTaBUTEITHU
3a ueHTpaiyaure dactdé Ha Tp. CeBimeso.
W3znon3Banure pesynratu oT u3MepBanus B [IM -
,,OBC”

arMocdepHus Bb31yX B rp. CeBnureBo 3a nepuona

3a OICfHKaTa Ha 3aMbpCABAHETO Ha

2021-2022 1., oTroBapsAT Ha M3UCKBAaHUATA 3a
KayecTBOTO Ha HM3MEPBAHUATA W OTrOBapsT Ha
n3nuckBanusaTa Ha [Ipunoxenne Ne8 xpMm wi. 13, T.
2 u un 22, an. 2, Hapemba Nel2/2010r. 3a
OCUT'YpsIBaHE JaHHUTE, IO
OTHOLICHHE Ha BPeMEBH 00XBaT Ha PErHCTPHpaHE

Ka4y€CTBO Ha

Ha W3MEpBaHHSA OT Tpajcku (OHOB TYHKT B
OIICHSIBAHUS TICPUO/I.

Pesynratu ot momenupanero CI'K ma ®ITY10
B rp. CeBMeBO OTrOBapsIT HA HOPMATHBHO M3HUCK-
BaHE 33 HEOMPEACICHOCT U TOKa3BaT OYaKBaHATA

TEHJICHITUS 32 MPUHOCA HA OTICTHUTE M3TOUYHUIIN
Ha 3aMbpCIBaHe KbM OOIIIOTO 3aMbPCSBaHE HA TP.
Cesnueso ¢ ®ITY10.

111. 3BAKJIIOYEHUE
ITo oTHOmIEeHNE HAa 0OXBaTa HA MOJIEA U OLCH-

KaTa Ha 3aMBbPCABAHCTO!

e SELMAGIS moxe na u34ucid pasnpo-
CTPAaHEHHETO HAa BPEIHUTE BELIECTBAa OT
TpH TOYKOBH

BHUaa HU3TOYHUIIN:

W3TOYHUIM, JIMHCHHH W3TOYHHUIM U
INIOIIHU HW3TOYHUIIN U O6HIO 34 BCHUYKH
u3rouHuiy. OILeHKUTE, KOUTO JaBa, ca C
[M0-HUCKA TOYHOCT Topaau (akra, 4e He
CC€ OTUMTA BIIMAHUETO Ha CTPATUTE,

e Jlumcea BB3MOXKHOCT 3a CUMYJUpaHE Ha
KpaTKOTpaiH!, WHIUICHTHU W3ITyCKAHUS
Ha BpEJHU BEIIECTBA B aTMocdepara H
MUHUMAIIHOTO BpEMe 3a OCpEIHSBaHE Ha

KOHICHTPAIUUTEC OT 1 gac.

Mopena 3a pgucnepcus AUSTAL2000 Ha
SELMAGIS no3BosisBa M34MCIsIBaHE Ha 0aza Ha
BpEMEBH CEpHWH, WH3YHCIIBaHE Ha 0a3a Ha
CTaTHCTUYECKH JIaHHU 3a KJIAC Ha JUCIICPCHS,

ChbAbpiKa MmapaMeTpu 3a BCUUKH BCIICCTBA, KOUTO
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ce peryiaupar ot [JupektuBa 2008/50/ EO,
TOYKOBH, JWHEHHHW, IUIOMHK (area) W OOEMHH
W3TOYHUIIM HA ©MHCUH, TIPOM3BOJICH Opoi
W3TOYHUIM Ha €MHCHH, TIOKaYBaHE Ha CTHJIOYETO
cpriiacHo PerkoBoacTtBoTo Ha VDI, mpeBpblane
Ha NO go NO,, ceriacHo PbkoBOACTBOTO Ha
VDI, ornaranusi, I'paBUTAlHOHHO YTAasBaHE Ha
Mpax, pe3yiATaTH 3a Mpexa OT PEeLEeNTOPHU TOYKH,
JUHAMUYEH pPEI Ha JONBIHUTEIHOTO HATOBap-
BaHE Ha JaJicHa pelenTopHa TOYKa, CTPYKTY-
pHUpaH TEpeH, MOTOK OKOJIO CTPaji, aBTOMAaTUYHO
ONpeaeNsiHE Ha BIIOKEHU U3UUCIUTEIHU PELIETKH,
Bepudunmpane ceriaacio  PwvroBoactBo VDI
3945, gacT 3.

Ta3u cucreMa Ha Monenupane Ha Jlarpamx
HAMa OrpaHuueHusATa Ha ['aycoBUsa MoJen Ha AHC-
nepcuoHHo mogenupane [Mayc. o cera, mMHOro
ONPOCTEHU M HE J0OpEe JTOKYMEHTUPAHU MOJICIH
Ha JHCIOepcus ca TMPaBHOTO OCHOBAHHME Ha
Ipoleaypara 3a paspellaBaHe Ha MPOMUILICHU
CHOpPHKEHUS. Te3u MPOCTH MOJIEIH YeCTO HE ca B
CbCTOSIHME Ja U3YUCIAT KOHUEHTPALMHUTE Ha
3aMBPCUTEIIUTE B CHOTBETCTBUE ¢ JlMpekTrBaTa 3a
KAB. AUSTAL2000 moxxe nma 3aMeHU Te3u
Mozenu. HempusTHUTe MUPU3MH CHLIO MOXE J1a
Obae u3unciena upes AUSTAL2000. To3u mojen
€ YacT OT repMaHCKaTa CUCTEMa 3a HENPUSATHU
mupusmu “GIRL”.

l'aycoBuss momen npu PLUME wu3uucnsasa
3aMBbPCSIBAHETO OT M3TOYHHKA JIO NpUEMHHUKa 0e3
Jla OTUUTa peauna GakTopy Ha rpajckaTta cpeaa, B
TOBA YUCIIO TOMOTPa(CKH OCOOEHOCTH.

Ilo oTHOIEHWE Ha MOJENMpaHe Ha JAHHU B

ABaTa IIPOoTrpaMHH ITaKETa:

e Jlanuute, kouto ca BbBexaaT PLUME ca
CPEIHO CTATUCTUYECKU METEOPOJIOTUYHU
JaHHA OT W3MEpBaHWS B palioHA Ha
oocaensane, karo PLUME wne otumura
tororpadusTa Ha paiioHa;

e PLUME moaenbT U34UCsiBa KOHUEHTpA-
LMY Ha MAaKCUMAJIHO Pa3NpOCTPaHEHUE HA
ONPENEICHO Pa3CTOSIHUE OT U3TOUHHUKA;

e SELMAGIS naBa KOHIIEHTpAIMH B PEI-
BapUTEITHO pa3uepTaHa IJIOIT;

e B SELMAGIS MeTeopoiaoruyHuTe JaHHH
ce 00paboTBaT U ce OTYMTa Tonorpadusra
Ha paiioHa ¥ € BB3MOXKHO ITO-TOYHO Kap-
THpaHEe Ha W3TOYHUIUTE upe3 Teopede-
pYpaHe — HaHACSHE Ha TO-TOYHU JaHHH ;

IIpenumcTBoTOo HAa PLUME e, ue Mmoxe na
MPOTHO3Wpa W W3YHCHH edeKTUBHATA
BucourHa Ha MY KOETo € MHOTO BaXKHO
Npd  NOPOCKTUPAHE HA  HEMOJABIKEH
M3TOYHHK Ha EMHICHH B aTMocdepara.

PLUME wMoxe pna ce ompenenu Kato
0a30B MOJIEN, KOMTO MOXKE Ja Ce IMOJI3Ba
[P TIPOEKTHPaHe Ha HOBH IPOU3BOICTBA
WJTU TIPU Pa3LIMPEHHE Ha ChIIECTBYBAIIH;
PLUME w™oxe 1a
TEXHHYECKH 3aJI0KeHW TapaMeTpu Ha

Mojeaupa ¢

M3TOYHMKA Ha OTMAIbYHU Ta30BE;
SELMAGIS naBa BB3MOXXKHOCTTa Ja ce
CBIIOCTAaBAT OTJEIHUTE M3TOYHHLU MU Aa
ce OTYeTe MPUHOCA HA BCEKU OTHCNICH U3-
TOYHMK KBbM OOIIOTO 3aMbpCsBaHE Ha
paiioHa;

Bv3moxno e PLUME pe3ynrarure upes
JIOTIBJIHUTEIHA co(pTyepu nla ce Bu3ya-
JN3UPAT;

SELMAGIS ce omm4aBa ¢ HAKOH
OCHOBHU OTPaHMYCHUS, ABJDKAILU C€ Ha
HEWUHUTE MoAeNu-sapa. Taka Hampumep,
HE ce  OoTuyuTar  eQeKTHTe  OT
TeMIEepaTypHUTE UHBEPCUH U HE MOXE Ja
ObIe MpSKO W3MOJI3BaHAa 33 TEPEH ChC
CBIIECTBEHO Tomorpadcko BIusiHKUE (T.€.,
pabotu no-100pe Npy paBHUHEH TEPEH);
IIpu SELMAGIS npornosure 3a KOHLIEH-
Tpauusita B aTMOC(EepHHS  BB3AYX,
IBJDKAIA ce Ha EMUCHHTE, ChIIO KaKTO U
IpU U3MEpPBaHMATA HAa KOHLEHTPALUSTA,
HUMa PUCKOBE OT IPEIKH;

Upez wmogennure omeHkd Plume e
BB3MOXKHO € JIa C€ MPOTHO3MPAT JOKAITHU
3aMBbpCSABaHMUS — OLEHKA M MPOTHO3a 3a
3aMbpCSIBAaHE OT TOYKOBH H3TOYHUIIM Ha
06aza CI'K, MakcumanHa egHOKpaTHa
KOHIIEHTPAIHSI OT U3TOYHHUK;
XapakTepHOTO W 3a JBaTa Mojefa €, 4ye
BCAKa €JHa MPOTHO3a Ce M3YMCIABA Upe3
MOJIETIEH AaHAIN3 Ha CBHILECTBYBAILIUTE
nanHu. KoakoTo noseue naHHM ca Hajlud-
HU 3a Ja/IcHO MSICTO WM PETHOH, TOJIKOBA
[IPOTrHO3aTa € MO-TOYHA, IIbJIHA U JBJrO-
cpouHa. Heobxonumo ycinoBue 3a Moze-
JUpaHe U TPOTHO3UPAHE € BBIPOCHT 3a
HaTpynBaHe Ha AaHHM. CTaTUCTUYECKU
MPUEMIIMBO M TOYHO JIOKAIHO IPOTHO-
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3UpaHe Ha HMHTEPECYBAIlll HHU BEIHYUHU
MOK€ Jla C€ HalpaBH INpH HAJINYHE Ha
Ir'bCTa MpEXa OT CEH30PU U IOCTaThueH
Opolf M3MepBaHM HapaMeTpH, MEXAY
KOUTO MOTraT Ja C€ U3BJIEKaT IIOJE3HHU
KOpelauuiu ¥ B Hal-moOpusi cueHapwid

CTaTHCTUYECKH 3HAYUMHU MOJIEJIH,
OTIHCBAIIIH MIPUYUHHO-CJIC/ICTBCHU
BPB3KH;

B nmoBedero ciaywam — HampaBeHUTE
MOJICJIHM OLIGHKM Ha 0a3a HaJMYyHHUTE
JaHHW TIO3BOJISIBAT Ja CE€  MPaBAT
KayecTBEHH M3BOJOM M HE TOJIKOBA TOYHU
KOJMYECTBEHH MTPOTHO3H.

ChILECTBEHO € W BIMSHUETO Ha METEO-
POJIOTMYHMTE YCJIOBHS BBPXY IPEHOCA Ha
3aMBPCUTENH, 3aTOBA METEOPOJOTHUYHUTE
W3MEpPBaHUs NPEACTABIABAT LICHHHU JTaHHU
[IPYU MOJCITHUTE OLICHKH
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ASSESSMENT OF THE ROUGHNESS CHANGE OF BEECH PLYWOOD DUE TO
PRIMING

OLOEHKA HA UBMEHEHUETO HA MUKPOPEJIE®A ITPU T'PYHAUPAHE HA
HIIINEPIIJIATHHM BYKOBHU NIOBbPXHUHHU
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Abstract: The subject of the present study is the selection of roughness parameters suitable for evaluating
the change in a plywood beech surface when primed with a water-borne system. The values of the studied
parameters are presented, as well as the material ratio curves on the same evaluation length before and
after priming. The results of the research can be used to create more rational methods for film formation
evaluation of multilayer water-borne coatings on plywood beech surfaces.
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Pezrome: [Ipeomem Ha Hacmoswomo uszciedgane e uzbop Ha napamempu Ha 2panasocm, HOOX00AWU 3d
OYeHKA Ha U3MEHEeHUemo Ha Mukpopeieda Ha wnepniamua OyKo8a NOBbPXHOCM NpU 2SPYHOUpAHE C
600opaspedumu epynooee. [lpedcmasenu ca cmoiHocmume HA U3CICO8AHUME NAPAMEMPU U Kpusume Ha
Abbott - Firestone ¢ eona u cvwa Oviicuna 3a oyensisame, npedu u cied epyHoupane. Pezyimamume om
u3Cned8anuama mo2am 0da NOCAYHCAm 34 Cb30A8AHe HA HO-PAYUOHATHU MemOOUKU 3d OYeHKAd Ha
U32PAHCOAHEMO HA MHO2OCIOUHU B000OUCTIEPCHI NOKPUMUSL 8bDXY OYKOBU NOGBPXHOCHIU.

Knouoeu oymu: epynoupane, nabvbsane, zpanasocm, kpusa na Abbott - Firestone, 6yxoe wnepniam

I. BbBEJAEHUME MIOKa3Bat, 4ye Ha0BOBaHETO € TMPOTIOPIIMOHAIHO Ha
I'pyHaupaneTo e mbpBHs NPOIIEC Ha MOKpPEHE Ha HAJIATaHETO MpH NUIH(OBaHE W 3bPHHUCTOCTTA HA
IbpBECHaTa OCHOBa Tpu (pumooOpazyBaHe U M3I0JI3BaHaTa MIKypKa, KaTo MPH MO-e/Ipa MKypKa
MpeIM3BUKBA B Hal-TOJIIMa CcTereH HabbOBaHe Ha ce HabmogaBa MTO-TOJISIMO HaOBOBaHe.
HelHaTta IIOBBPXHOCT. Hab6w06BaneTo Ha JlppBecHUTE OBBPXHOCTH HAOBOBAT B MO-TOISIMA
IbPBECHUTE MIOBBPXHOCTH € O0EKT Ha U3CJIEBaHE CTENEH MPH MOKpPEHE C BOJA, OTKOJKOTO MpH
OT IIMPOK KPBI' yYEHU. YCTAHOBEHHW ca PeauLa MOKpEHE C BOJOPa3peIUMH CMOJHUA CHCTEMHU
3aBUCHUMOCTH Ha Ha0OBOBAHETO OT CTPYKTypara Ha [4,5].
IBPBECHUS BHJ, KAaKTO W OT TPEAXOJIHUTE B mpenxomnu wu3cnenBanus [6], TpoBeneHH
mporecu Ha o0paboTKa M TEXHUTE MapaMeTpu: BbpXy numdoBaH OykoB  mmepriar, €
Evans et al. [1] ycranossiBar 0OpaTHa 3aBHCHMOCT YCTaHOBEHO, ge Opd  TPyHAHpaHE c
Mexa1y HaObOBaHeTO Ha NUIH(OBaHA TbPBECHHA U BOZOPa3pEeIUMH CUCTEMH CPEIHOAPUTMETHIHO-TO
ITbTHOCTTA U; Marra [2] ycTaHOBsiBa, ue OTKIIOHeHHe Ra, MakcuManHata BHCOYMHA Ha
mocokara Ha nuiMdoBaHE WMa  IO-TOJSIMO eneMeHTUTe Ha mnpodmwna Rz wu cpemHata
BIMSHAC BBPXy HAOBOBAHETO,  OTKOIKOTO [IMPOYMHA Ha €JIeMEHTUTe Ha npodmia RSm ca
napaMeTpuTe Ha camus mporec. Pesynratute ot MOIXOAALIM TapamMeTpu 3a oOlja OIeHKa Ha
nscnenBanusata Ha Nakamura u Takachios [3] W3MEHCHUETO Ha MHKpopeneda, HO MOCOYCHUTE
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mapaMeTpH He JaBaT JeTalijlHa OIleHKa 3a
XapakTepa Ha ToBa m3MeHeHHe. CHIIEBPEMEHHO €
JI0Ka3aHo, Y€ MHUKpopeaedbT Ha MbpPBOHAYATHATA
MOBBPXHMHA M KOJHUYECTBOTO TPYHA BIHSAT
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rpyaaupane (Qur. 1) moka3Bar, 4e HaHECEHOTO
KOJIMYECTBO TPYHJ CE pasmpenens o Iisara
MOBBPXHOCT, KaTO TOJIIMA 4acT OT HEro IOITbJIBa
MajHATE, T.C. B Ta3u (pa3a oT 0OpaboTBaHETO ce

BBpPXy  DIapaMeTpuTe Ha  TIpamaBoCcT  Ha BB3JIEHCTBA BBPXY ABETe KOMIIOHeHTH Ha RZ: Rp -
TPYHINPAHUTE TOBBPXHUHH. MaKCHMaJlHa BHCOYMHA Ha BHpXa Ha Mpodmia u
Rv - MmakcumanHa pgpia0ourHa Ha MagdHa Ha
I1. OCHOBEH TEKCT npodua.
IIpencraBennuTe CpaBHUTENTHH Tpadukd Ha
npouia Ha TOBBPXHHHU TIPEId U Clel
Mpodhun Ha NOBbLPXHUHA Npeau rpyHaupaHe

Mpodun Ha NOBLPXHUHA Criea rpyHAUpaHe

JIbiKkuHA

3d CPABHABAHC, mm

®urypa 1. VzMeHeHne Ha ipodriia Ha MIepIUIaTHA MOBBPXHUHA B PE3YIITAT OT TpyHIUpaHe [6]

Ilapamerpure Rp uw Rv ca pgedunupanu
HOCPE/ICTBOM CcpejHaTa JIMHMSA. Te ca CBbp3aHU
ype3 ypaBHeHue (1):

RZ = Rp + Rv. (1)

[Ipu npunarane na gunrep Ha ['ayc cpemnata
JUHWS C€ W3YMCIABAa mpu (QUITpUpaHe Ha
CUTHama, T.e. crToiiHocTMTe Ha Rp mw RV ce
OTIpeneIsT cupsiMo HedukcupaHa 0a3a U MO Taszu
IIpuirHa CaMOCTOATCIHOTO MM TBJIKYBAHE HE €
KOpeKTHO. B Ta3u Bpb3Ka IienTa Ha HAacTOSIIOTO
u3cnenBaHe € Ja ce wu30epaT palMOHAIHU

napamMeTpu Ha TpanaBoCT, MOIXOAAIIM 32
JeTaliTHa  OIeHKAa HAa  W3MEHEHHEeTO  Ha
MUKpopeneda Ha OykoBa LirnepraTHa

MNOBBPXHOCT, B PpE3yJTaT OT TI'PyYHAUPAHE C
BoJopa3pearumMa T€UHa CUCTEMA.

1. MaTtepuaiau U MeTOJ HA M3CJIeABAHE
UscnenBanusara ca NpoOBEAECHU BBPXY OYKOB
mmepraar. JIMIeBUAT cIoll Ha mimeprJiata €
nu3paboTeH OT ps3aH (QypHHpP € SCHO H3pa3eHa
JnekopatuBHa — Tekctypa. [lo  nmaHHM  Ha
mpomssogurens (S.C. Cildro Plywood, Pymbrust)

LIMEPIJIATHUTE TOBBPXHOCTU ca HIUIM(OBAHU C
mkypka P80 m P120 m orroBapsaT Ha KadecTBO
/111 mo BJIC EN 635-2:2004 [7]. IlIneprmiaTHUST
JUCT € KOHAWIMOHUpaH 6 Mecena mpuU
temneparypa 23 £+ 2°C u OTHOCHTENTHA BIAYKHOCT
Ha BB3Iyxa 55 = 5%.

[IpoOHute Tema ca ¢ pazmepu 120 x 410 mm.

Pazkpoenn ca oT egHa M chlIa IJ04a M ca
uudoBanu ¢ mkypka P150. Hanecen e rpynnz,
cpoTBeTHO B KommuecTso (Q) 80 g/m?, 150 g/m? u
220 g/m’. Taka mojydeHHTE TPH CEPUH HPOOHH
Tena ca HanMmenyBaHu Qgg, Q150 11 Qoz0.

3a TpyHIHpaHe e wu30pan Oe3lBeTeH,
€THOKOMIIOHEHTEH, BOJOpa3peiM TPYHJ/JIaKk Ha
akpuinHa ocHoBa (YO-60M862, Renner S.p.A.,
Wramus) cbc cyx ocratbk 28.8% u ycioBeH
puckosurer 140 s /B3-4 mo BJIC EN ISO
2431:2019 [8].

3a onpenensHe Oposi U3MEPBaHUs, HEOOXOIUMHU
3a [IOCTUTaHe Ha II0Ka3aTell Ha TOYHOCT p < 5% u
npugoOuBane Ha  o0mla  TmpeacraBa  3a
HW3MEHEHHWETO Ha H3CIEABAaHUTE IapaMeTpu ca
HalpaBeHU IPEABAPUTEIIHM M3MEPBAHUSI Ha
IObpBECHAaTa  IIOBBPXHOCT Mpeau M clel
IpyHINpaHe.
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3a ompenensHe XapakTepa Ha M3MECHEHHETO Ha
JNBbPBECHUTE TOBBPXHOCTH, B pE3yNTar oT
TPYHAMpaHEe C Pa3IUYHO KOJIHYECTBO TPYHI,
BBPXY BCsIKa cepusi IPOOHH Tella ca MPOBEICHH MO
12 Op. m3MepBaHUsA, B €IHH W CHINN IBDKHHH 3a
OLICHSIBAHE, TMpemud W ClieA TpyHaupane. Tasu
METOAMKA TMO3BOJISIBA WTHOPHpAaHE B ToJsMa
CTeTleH Ha BIUSHHETO Ha MHKpopeneda Ha
MbpBOHAYATIHATA  TMOBBPXHUHA,  KaKTO U
aHaJM3MpaHe Ha pa3ceBaHETO Ha M3CIIEIBAHHUTE
napametrpu. HapactBaneTo Ha pa3celiBaHETO Ha
CTOMHOCTHTE Ha MapaMeTpUTE € WHJAWUKAIUS 3a
BJIMSHUE Ha HEynpaBisieMu gakTopu. B Tasu daza
Ha o0paboTBaHe TOBa ca: Mukpopeneda Ha
IIbPBOHAYATIHATA TIOBBPXHOCT U HaAOBOBaHETO [6].
C yBemMYaBaHETO Ha KOJMYECTBOTO TPYHI
BJIMSIHUETO Ha MUKpopeseda Ha MbpBOHAYaIHATA
MOBLPXHOCT  HamaisiBa.  V3MeHeHusTa  Ha
HaObOBaHETO HE Morar Jna Obgar Taka
KaTeropu4Ho 00OOIICHH, TIOpaJH KopeausaTa Ha
HAaOBOBaHETO €  KOJNMYECTBOTO TPYyHI U
CTpYKTypaTa Ha JbpBeCHaTa OCHOBA. B TakbB
acreKkT HaOBbOBaHETO € OLCHSIBAHO KOCBEHO Ype3
OTKJIOHCHHETO Ha MapaMeTbpa OT Mojelia Ha
¢unmooOpa3yBaHe 3a H3CieqBaHATa JIAKOBA
cuctema [9]. EqHakBaTa cTblKa Ha U3MEHEHHUE Ha
Q nmaBa jmombnHMTENHa (OTHOBO — KOCBEHA)
BB3MOXKHOCT 3a OIlleHKa Ha HaOBbOBaHETO Ha
JIbPBECHATA MOBBPXHOCT: KOJIKOTO MO-TOJISIMO €
OTKJIOHCHHETO Ha OIICHSBaHUs mapameThp 3a Qiso
OT CpeAHOapUTMETHYHATa CTOWHOCT Ha Qg
Q220, TOJKOBAa TO-TOJSIMO € BIMSHHETO Ha
HaOBOBaHETO.

[TapameTpuTe Ha TpamaBOCT ca HM3MEPBAHU C
npopunomep wmomen SJ-210 Ha  dupmara
Mitutoyo, SInoHHUsSI ¢bC CEH30p ¢ 0OpaTeH XOoJ U
IMaMaHTeH, V-o0pa3eH BpbX Ha COHJara c
pammyc R = 5 pm, cermacao BJAC EN ISO
3274:2002 [10], npu cnenHUTE HACTPOMKH:

IIpodun Ha nudopana mopspxeuaa PJ50

Volume 3/2023 * Topa XIll Homep 3/2023

- npoun — R, puntsp Ha npoduia — Iayc;

- Opoii 6a30BH OIBJDKUHA N = 5;

- IBJDKHHA 3a oueHsaBane In =12.5 mm;

- TOpHa rpaHuia Ha GuiTepa Ac = 2.5 mm,

- TOJTHA TpaHMIIa Ha GUIATHpa ASs = 8 pum;

- ckopocT Ha m3MepBane 0.25 mm/s.

W3mepBaHusiTa ca TMPOBEACHH HANpPEYHO Ha
IbpBECHUTE BIakHA. V30paHure mapamerpu 3a
aHAIM3 ¥ OIEHKa, KAaKTO W W3MOI3BAHUTE
TepmuHn, ca nepunupann no BIAC EN ISO
4287:2006 [11] u ISO 13565-2: 1996 [12].

[lapanenHo ¢ mokaszarennTe Ha aMIDIUTYAATa, ca
OmpeleNieHh M MapaMeTpuTe Ha KpuBaTa Ha
OTHOCHTENIHATa ONOpPHAa JABIDKMHA (KpUBa Ha
Abbott — Firestone):

- IpII00OYMHA Ha sSaApoTo (core roughness depth)
Rk [pm];

- penyuupaHa BHCOYHHA Ha BrpxoBere (reduced
peak height) Rpk [um];

- penyuupaHa JbI0OYMHA Ha MAJAWHUTE
(reduced valley depths) Rvk [uml];

- JIOJTHA TPaHWIA Ha SIIPOTO (IOIHA TpaHWYHA
mr croiiHoct) Mrl [%];

- TOpHa TpaHUIa Ha SAPOTO (TOpPHA TPaHUYHA
mr croitroct) Mr2 [%];

- Ion] Ha BepxoBeTre Al,

- IUIOL Ha maguHuTe A2,

Bpb3kara Ha mapameTputre ¢ mpoduia Ha
W3CIe/IBAHATA TOBBPXHWHA B JIBIDKMHATA 34
OIlcHSBaHe, € TIpeacTaBeHa Ha Qur. 2.
Uznon3sanuar mnpoduinomep naBa 1udpoBu
CTOWHOCTH Ha TMapameTpuTe Ha Abbott, a kpuBaTa
ce TpeacTaBs rpaduvHO.

3HaynMocTTa Ha (hakTopa ,,KOIMYEeCTBO IPYHI
pu  TPYHAWpaHe €  TpoBepsBaHA  Upe3
CTaTHCTHYeCcKaTa (YHKIUATA 3a JUCIEPCHOHEH
amanmu3 keM Microsoft Excel - ANOVA.

Kpuea Ha Abbott - Firestone

)0 A
Rpk e
Rk
| A2
Ruk ~

100

| I[’[:JI}KI{H& 3a OICHABAHS

Mrl © 20 40 60 80 100
ﬂ—t M2 | e

®urypa 2. 'paduuHo npeacTaBsiHe Ha IapaMeTPUTE, H3YKCIIEHH OT KpuBara Ha Abbott-Firestone 3a nosbpxHuHaTa
npenau rpyHaupane (g oBanara nopbpxanHa) ot @urypa 1 [13].
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2. Pe3yaTaTu u aHanu3

[IpenBaputenHoTO HW3CIeABaHE TMOKa3a, 4e MPHU
32 Oposi wu3MepBaHMsS BCUYKH HaOIIOJaBaHH
napaMeTpy UMart MmoKasaren Ha TOYHOCT P < 5% u
BapuanmoHeH koedpumment V < 30%, c
M3KJIIOUCHUE Ha IUIONITa Ha BBpXOBeTe Al W
momra Ha naguaute 42. Ilo tasu npuuuna A1 u
A2 ca WUBKIIOYEHH OT Tpymara W3CIeIBaHU
napameTrpu. V3KiIoueHn ca ChII0 U MapaMeTpuTe

Year Xlll

Volume 3/2023

* Tog XIll Homep 3/2023

Rp m Rv, mopamum Bpb3KaTa MEXAYy TAX
(ypaBHenue 1).
B Tabnuma 1 ca mnpencraBeHu CpeIHUTE

CTOMHOCTH Ha W3CJIEIBAHUTE IIApaMeTpu Ha
rpamaBoCT 3a IbpPBECHATa MOBBPXHWHA MPEON U
clieql TpyHIUpaHe, KakKTo U u3MeHeHneTo nM AR B
MPOIICHTH.

[IpencraBeHuTe pe3ynraTé qaBaT OCHOBAaHHUE Ja
ObIaT HAIIPaBEHH CIICTHUTE U3BOIH:

Tabuuma 1
CpelHu CTOMHOCTU Ha M3CIEABAHUTE NAPAMETPU Ha TPANaBoCT 3a JHPBECHATA MOBLPXHUHA IIPEAH U CIE TPYHAUPaHE
7 B
— — — &=
— — — — g — — g g \? \? = + Qé‘
EEE E S E|E| 22 S el e B IREES
'~ g = = < |; ‘L ~ = =
sk B E BB EIEE E T
~HRES
==
IIpemn | 12,30 | 79,13 | 26,07 | 53,06 | 392,96 | 100,01 | 33,81 | 7,88 | 26,50 | 4,97 | 82,03 | 20,37 | 238,56 | 60,31 | 68,20 | 41,70
Cnen 10,57 | 71,44 | 31,29 | 40,15 | 619,51 | 97,60 | 31,06 | 13,95 | 20,18 | 8,23 | 85,94 | 58,29 | 145,37 | 51,24 | 65,20 | 45,02
AR [%] -14 -10 20 =24 58 -2 -8 77 =24 66 5 186 -39 -15 -4 8

1. V3MeHeHneTO Ha MapaMeTpuTe B pPa3IHYHH
MOCOKH Hajara TBIKYBAHETO UM B MO-TOJEMHU
rpyIu.

2. Tlapamerputre Rt u Rpk+Rk+Rvk ne ca
MOJIXO/ISAIIN 32 OIIEHKa Ha TPYHIUPAHETO MOPaIH
MaJIKOTO UM U3MEHEHHUE.

3. Tlapamerpure RSm, Rpk m Mrl ca Haii-
MOJIXO/ISAIIN 32 OIIEHKa Ha TPYHIUPAHETO MOPaIH
roisiMoTo uM m3MeHeHue (AR > 58%, 3% < p <
5%, 17% < V < 30%).

4. Tlapamerpute Ra, Rz, Rk, Rk+Rvk u Rpk+Rk
ca TOIXOMAIIM 3a OICHKA HAa TPYHAUPAHETO
nopajay MajgkoTo UM pasceiiBane (1.6% < p < 4%,
88% < V < 22.6%). CroiiHocTUTE Ha TeE3U
rnapaMeTpu ce U3MEHST B nHTepBaia 8% - 15%.

5. ITapametbpbT RVK 3aema msicto Mexay rpyna
3 u rpyna 4 ¢ U3MEHEHHEe Ha cTOMHOCTUTE OT 24%
u p < 4%.

6. [MapamerspbT MI2 mopaxaa WHTEpPEC MOPAaN
MaJIKOTO pa3ceiiBaHe Ha cToHHocTUTE My (P <
0.66%, V < 3.6%). HeroBoTo usmeHeHue 1ie Obae
OTYUTAHO U IIPH CJIEIBAIIN E€KCIIEPUMEHTH.

B Ta6muma 2, Tabmuma 3 m Tabmuma 4 ca
[IPEICTAaBEHH CpeAHHUTE CTOHHOCTH Ha
W3CIIEIBAHUTE ITapaMeTPpH 3a TPUTE CEPUH MIPOOHU
Tena, CTOMHOCTHTE Ha BApUALIMOHHUSA
koedpuruent V [%] u mokazaTens Ha TOYHOCT [
[%] 3a Bcsika Tpyna u3MepBaHHA W pasnukara AR
[%] Ha cTOlHOCTHTE Ha MapaMeTpuTe INpenu U
CIIe[l TPYHAMpPAHE.

Tabiuma 2

Cpe,HHI/I CTOMHOCTH Ha H3CJICABAHUTE NapaMETPU Ha rpallaBOCT 3a IbpBOHavYa/IHATa IOBbPXHHWHA U CJIC] T'PYHAUPAHC

¢ komaectBo rpyra Q = 80 g/m?

IMapamerpH Ha '(_‘TOI‘/JIIIOCT 'mv , (.jTCJl"’IIIOCT IpH
rpanEBoeT I'bpBOHAYAIHATA lpylj,uupuﬂc c AR [%0] V [%] p [%] Vso [%] | pso [Y0]
MOBbPXHHHA 0O = 80 g/m?

Ra [um] 12,04 10,47 -13 10,09 2,91 8,54 2,46
Rz [pm] 79,36 72,12 -9 9,20 2,65 12,44 3,59
RSm [um] 389,77 640,70 64 18,42 5,32 24,07 6,95
Rk [pm] 32,21 30,02 -7 14,90 4,30 10,99 3,17
Rpk [um] 8,47 14,73 74 33,12 9,56 21,59 6,23
Rvk [pum] 26,75 20,87 =22 14,46 4,17 22,04 6,36
Mr1 [%] 4,89 8,85 81 22,37 6,46 18,48 5,34
MrZ [%) 81,40 85,49 5 2,92 0,84 4,00 1,16
Rk + Rvk [um] 58,96 50,88 -14 11,17 3,23 9,68 2,79
Rpk + Rk + Rvk [pm) 67,43 65,61 -3 12,04 3,48 10,32 2,98
Rk + Rpk [um] 41,49 44,74 8 16,72 4,83 11,81 3.41
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Tabmnma 3

CpezHu CTOMHOCTH Ha M3CJIe/IBAHUTE ITAPAMETPHU Ha TPAIaBOCT 3a IbPBOHAYAIHATA IOBBPXHHUHA U CIIE] TPYHIUpAHE C
kommaecTBo Tpyra Q = 150 g/m?

TapanmeTpn Ha CrofiHocT 32 | CTOHMHOCT IIpH Viso
_ IhpBOHAYaTHaTa | TpyHaUpaHe ¢ | AR [%] | V[%] | p %] N piso [70]

TpanaBoct MOBBPXHUHA Q=150 g/m? [%]
Ra [um] 12,91 9,04 =30 11,40 329 12,14 3,50
Rz [um] 82.44 56,52 3101043 3,01 12,82 3,70
RSm [um] 414,17 597,78 44| 1378 3.98] 16,42 4,74
Rl [pum] 36,10 26,24 27| 19,78 571 17.94 5,18
Rpk [um] 9.71 10,52 8| 2684 7,751 21,02 6,07
Rvk [pm] 2728 17.81 -35 6,77 1,95] 19,02 5,49
Mr1[%] 4,75 8,60 81| 2255 6,51 20,05 5,79
Mr2 [%] 82.41 85,25 3 5,38 1,55 3,08 0,89
Rk + Rvk [um] 63,39 44,05 30 1223|353 11.63| 336
Rpk + Rk + Rvk [um] 73,09 54,58 25| 11,87 343 1226 3,54
Rk + Rpk [um] 45,81 36,76 20| 1789 s516] 1697 490

Tabmura 4

CpeILHI/I CTOMHOCTH Ha N3CJICABAHUTE MapaMETPHU Ha rpallaBoOCT 3a IbpBOHavYaJIHaTa MMOBbPXHUHA U CJIEA TPYHAUPAHE C

komudecTBo rpyna Q = 220 g/m?

TapaveTpn ma CroitHoct 3a | CTOHHOCT IIpH Vs
rpamaBoct [I'bPBOHAYAIHATA Fp}iHﬂHpaHe c | AR[%] | V[%] | p[%] %] P220 [%0]
TOBBPXHHUHA Q =220 g/m?
Ra [um] 13,42 8,94 -33 9,48 3,00 9,68 3,06
Rz [um] 87,26 49,33 44| 1097 3.47 9,03 2,85
RSm [um] 372,92 782,43 117 6,78 2,15 16,27 5,14
Rk [pm] 40,14 27.86 32| 1045 331 14,01 4,43
Rpk [um] 11,21 9,64 -13| 25,77 8,15 21,73 6,87
Ruk [pm] 27,06 13,59 48] 12,16 3,84, 16,74 5,30
Mr1 [%] 5,82 8,76 45] 31,95 10,10 1471 4,65
Mr2 [%] 85,28 87,20 2 2,23 0,70 4,65 1,56
Rk + Rvk [um] 67,20 4145 38] 1005 318 1123] 355
Rpk + Rk + Rvk [um] 78,41 51,09 -35 9,50 3,00 8,91 2,82
Rk + Rpk [um] 51,35 37,49 28] 910 288  9.66| 3,06
CpaBHI/ITeHHa rpa(i)m(a Ha WHW3MCHCHMUSITA Ha H’LpBOHa‘-IaJ'IHaTa HOBT)pXHI/IHa nu HefIHOTO

CTOMHOCTHTE Ha WH3CIEABaHUTE TMapaMeTpu e
npeacraBeHa Ha dwur. 3.

Hannure, npencraBenu B Tabm. 2, Tabn. 3 u
Tabn. 4, rpaduynara BU3yalIu3anus Ha TSIXHOTO
n3MeHenne or @ur. 3 wu pesyaTature OT
JUCIIEPCUOHHUS aHAIU3 1aBaT OCHOBAHUE J1a

Ce HalpaBU U3BOJ, Y€ CHIIECTBYBAa SCHO
u3paseHa JUHEitHa 3aBucuMoCcT Mexay RvK u Q,
IIpY HaMaJsIBaHE Ha pa3ceBaHETO Ha U3MEPEHUTE
croitHocTH. ToBa O3HA4YaBa, Ye¢ M3MCHCHHETO Ha
Rvk He ce Bamse or wMukpopenedha Ha

HaOBOBaHe, T.e. RVK e mapameTsp, KOHTO OTpassBa
BIMSIHUETO Ha KoiudecTBOoTo TpyHA. [opHa
rpannyHa croiHocT Ha RvK e Mr2. Tlpu
IpyHIOMpaHe HEHMHUTE CTOMHOCTH C€ WU3MEHST MO
CBIIMSI  MEXaHW3bM H  BBOPEKH  CIabOTO
pasceifBaHe, TOKas3aTesiss Ha TOYHOCT OCTaBa
crabuner (p < 1,56%). [JducrnepcruoHHus aHAIN3
JOKa3Ba 3HAYUMOCTTa Ha (akTopa ,,KOIUYECTBO
IPpyHA™ 3a U3MEHEHUETO Ha apaMeTbpa Mr2.
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®urypa 3. lI3MeHeHne Ha CTOHHOCTUTE HA M3CIEIBAHUTE TapaMeTPH Ha IParaBoCcT NIPU TPYHANUPAHE C Pa3InIHO
KOJIMYECTBO TPYHN

Hail-cuiHO  mOBNIMSHWUTE  TAapaMeTpu  OT
YBEJIMYaBAaHETO HA KOJIMYECTBOTO TPYyHJ ca: RSm,
Mrlu Rvk. ITapamerpure RSm u Mrl ce usmenst
HENPOIOPIIMOHAIIHO  TPM  yBeJIMYaBaHEe  Ha
KOJMYECTBOTO TPYHI, T. €. T OTpa3siBaT U
HaOBOBaHETO Ha JbpBECHAaTa OCHOBa. Ps3K0TO
HapacTBaHE Ha TEXHHUTE CTOWHOCTH, HAOJFOTaBaHO
nipu HapactBane Ha Q ot 150 g/m’® Ha 220 g/m® ce
I'BIDKU Ha (akTa, 4e BIUSHUETO Ha HaOBOBaHETO
BBpXy Napametpure, npu Qzyg, € MPeyCcTaHOBEHO
[6]. Haii-roueHn 1moka3aTenl 3a BIUSHHETO Ha
HaOBOBAHETO Ce SABSBA CTCIICHTA HA U3MEHCHHUE Ha
napamerpure. llpu moctposiBaHe Ha perpecHoHeH
Mojaed Ha o0eKkTa, IbpBaTra IMPOM3BOJHA Ha
YpaBHEHHETO Il Jaje Hai-TouHa MpejacTaBa 3a
MEXaHM3Ma Ha U3MeHeHWe Ha HaObOBaHeTo. C
yBennuaBaHe Ha (Q pasceliBaneto Ha RSM
HapactBa mpu Qgo U Q50 M HamansaBa mpu Qpop,
KOETO TMOTBBP)KIaBa TOISIMOTO BIWSHHE Ha
HaObOBaHeTO BBPXY RSM mpm Qg u Qiso. C
yBenuuaBaHe Ha Q pascefiBaneto Ha Mrl
HamamsBa. 3a Mrl TakpB THO TpOMSHA B
croifHocTHTe Ha V W P oO3Ha4YaBa, 4Ye C
yBeJIMYaBaHE Ha KOJMYECTBOTO TPYHJI HapacTBa
XOMOTE€HHOCTTA Ha I'PYH/IUpaHaTa MOBbPXHOCT.

IMapameTspsT Rpk oTpa3zsiBa BAMSHHETO Ha
MPEIX0THOTO 00pa0bOTBAaHE M HA OKOJIHATA Cpeaa
[13]. C napactBane Ha Q croiinocture Ha RpK ce
M3MEHAT HEMPOIIOPIMOHATHO, TPH HaMaJsBaIll
nmokazatea Ha  TouHoctta (P > 5%).
CoiieBpemenHo mpu Qgo u Q50 3a mpoduiaa Ha
TPyHIUpaHAaTa TOBBPXHOCT Ca  OMNPEACIISITN
napaMeTpuTe Ha IIhbPBOHAYAIHATA MOBHPXHUHA

[9], xoeTo ompemens A0 ToONiIMAa  CTEICH
rojeMHHaTa Ha pa3ceiiBaHeTO Ha MapaMeTpuTe.
Hacnarsanero Ha BIMSHHETO Ha HEYIPaBIsIeMU
¢dakTopu TpaBW TapaMeTbpa HENOAXOJIl 32
OIICHKA Ha TPYHAMPAHETO W KOJIMYECTBOTO TPYH/I.

Croitnoctutre Ha RK  HamansBat  mpu
IrpyHAMpaHe, KaTo  OCTaBaT  OTHOCUTEIHO
cTabmiHy, pu P < 5%.

W3MeHeHneTo Ha CTOMHOCTHUTE Ha CHCTABHUTE
napametpu RK+Rpk u Rvk+Rk ce ompenenst or
BIIMSIHUETO Ha mpeoOuaiaBanure napamerpu Rpk
u Rvk.

25

50

Rt [%]

| PYHIHpaHa NOBBPXHHHA

751 Q=80 g/m?
Q =150 g/m?
Q =220 g/m?
100 L . 3
0 20 40 60 80 100
mr [%]

®urypa 4. CpaBHutenHa rpagyka Ha U3MEHEHUATA Ha
kpusute Ha Abbott - Firestone B pesyntar ot
TPYHIUPAHE C PA3IUYHO KOIUYECTBO FPYH]T
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JIVCTIEepCHOHHUST —aHalM3 HE TOTBBPXKIaBa
3HAYMMOCTTa Ha KOJIWYECTBOTO TpyHIA 32
croitHocTHTe Ha Ra pu Q50 11 Qpz0.
HamansBanero ma ctodHocTMTe Ha RZ, ¢
yBEeNMYaBaHe Ha  KOJMYECTBOTO TPYHI, ¢©
CBHITBTCTBAHO C YBEJIMYaBaHE Ha pa3ceiiBaHETO
mpu Qgo ¥ Q150. B TO3M ciyuaii ToBa ¢ MHIUKAIHS
3a BIMSAHHEC Ha HaOBOBaHETO. Pa3HOMOCOYHOTO
BIMSIHUE Ha JBaTa (pakTopa MpaBsAT MOKa3aTels
HETOAXO/IAI 3@ OI[CHKA Ha KOJIUYECTBOTO TPYHIL.
Ha ¢wurypa 4 e mnpexacraBena cpaBHUTEITHA
rpaduka Ha M3MEHEHHETO Ha KpuBarta Ha Abbott
cJell TPYHIUPAHE C Pa3InyHO KOJIMYECTBO TPYH]L.
Ha mpencraBeHara rpaguka ce HaOI0gaBa
TpaHCIAIys Ha KpUBaTa mpeau rpyHaupane 3a Qg

n'prOHa‘IaJlHa IIOBBPXHHHA

I'pynnupana nosbpxuinHa, Q = 80 g/m?

uRk
B Rpk
Rvk

Year Xlll

Volume 3/2023

HBpBOHa‘IaﬂHa IIOBBPXHHHA

Tpynanpana nosspxHuHa, Q = 150 g/m?

* Toa XIll Homep 3/2023

u Q1s0, 0€3 ChIECTBEHA MPOMSTHA BBEB opmMarta 1,
nokaro npu Qpo KpHBaTa MpoMeHs GopmMata cH,
KaTo craBa Ho-ctpbMHa. ToBa e mokasarten, e
npu Qi MuKpopeneda Ha TpyHIUpaHaTa
MOBBPXHOCT C€ Ompeneist OT KOJHMYECTBOTO
TPYHZ, KaTo BIMSHUETO HAa MHKpopeneda Ha
bpPBOHAYAJHATA TIOBbPXHWHA M HAOBOBaHETO €
BTOPOCTETICHHO.

JumarpaMy Ha TPOLEHTHOTO H3MEHEHHE Ha
napametpute Rvk, Rk u Rpk B 00mms napamersp
Rvk+Rk+Rpk B pesynrar Ha rpyHaupaHe ca
IpencTaBeHu Ha Gurypa 5.

HBpBOHa‘-IaJIHa IIOBbPXHHHA

=Rk
¥ Rpk
Rvk

= Rk
= Rpk
Rvk

I'pynanpana nmoBepxHHHA, Q = 220 g/m

=Rk Rk

= Rpk = Rpk

RVK Rvk

®urypa 5. U3menenue Ha napamerpute Rvk, RK u Rpk B 06mimst mapamersp Rvk+Rk+Rpk B pesynrat Ha rpyHanpane

3a Qgo, Q150 1 Q220

AHaIM3bT HA JAMArpaMHUTe Ha TPYHIUPAHUTE
NOBbpXHUHU OT Pur. S5 mnokazBa, dYe C
yBEJIUYaBaHE Ha KOJINYECTBOTO TPYHI
OTHOCHTENIHMAT JisUT Ha mapamerbpa RVK B
KOMILTeKCHHS mokazaTea RVK+RK+Rpk namanssa,
3a cMmeTka mpeauMHo Ha Rpk. ToBa e mokasarern,
4Ye HamajsBa BIMSHHCTO Ha MbpPBOHAYAIHATA
MOBBbPXHHHA, KATO C€ 3acHjBa BIMSHHETO Ha
TPYHIUPAHETO.

IMapameTbpsT RK HapacTBa maBHO, KaTO OCTaBa
crabuieH.

111. BAKJIIOYEHUE

[IpencraBenure B TabauuHa U rpaduyda Gpopma
pe3yaTaTd OT TMPOBEACHUTE W3CICABAHUS, C
n30paHUTe MarepuaaTd W TMPH  [OCOYCHHUTE
YCIIOBHUS, JaBaT OCHOBaHHE Ja OBJAT HANpPaBCHU
CJICJTHUTE U3BOJIH:

- I'pynata oT Hal-palMOHaJIHU MapaMeTpu Ha

rpamaBoCT,  TOIXOMSAINM 32  OICHKAa  Ha
W3MEHCHHETO Ha MHUKpopeneda Ha Oykoa
HIIepIUlaTHA ~ MOBBPXHOCT, B pe3yjirar OT

IPYHAUpAHE C BOJOPa3pEIMMH TEYHH CHCTEMHU
BkmouBa: Rz, RSm (umm Mrl), Rk u Rvk.

- Haii-pannoHaiHy mapaMeTpd Ha TpamnaBoCT,
MOAXOMAIM 33 OICHKA Ha

BBPXY

BJIIMAHUCTO Ha

HaOBOBaHETO N3MEHEHHETO Ha
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MuKpopeneda Ha OykoBa IIMepIuIaTHa
MOBLPXHOCT TIPH TPYHIUpPaHE ca MapaMeTpUTe
RSm u Mrl. KopekTHo € Te 1a ObJaT ThIKYBaHU B
KOHTeKcTa Ha Rz.

- Msmenenuero Ha mapamerspa RvK otpasssa B

Hal-rojsiMa CTCIICH BIMSHHETO Ha KOJIUYECTBOTO

TPYHJI. [penBun (bopmynaHpoBKaTa Ha
napameTspa, € HEKOPEeKTHO CpaBHSBaHE Ha
MOBBPXHOCTH HA Pa3INYHH JbPBECHU BHIOBE.
Pesynratute oOT wu3cnenBaHWATAa MOTaT Ja
MoCIy)XaT B MpaKTUKaTa, 3a Ch3AaBaHE Ha IIO-

palMOHAJIHM METOAMKU 3a TEXHOJIOTHYHO U
Ka4yeCTBEHO OLICHSBAHE HA TPYHIUPAHU JbPBECHU
NIOBbPXHUHHU.

bnazooapuocmu

H3zcnedsanemo e nookpeneno om Munucmepcmeomo
Ha obpasosanuemo u Haykama na Penybauxa
bwneapus no Hayuonanna npoepama ,, Mnaou yuenu u
nocmooxmopaumu — 2.
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THE PSYCHOLOGICAL FACTORS BEHIND CORRUPTION
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Abstract.. Corruption, a deeply rooted and pervasive issue, casts a shadow over societies across the globe. Its
insidious influence permeates various facets of communal life, leaving a trail of distrust, economic stagnation,
and social decay in its wake. The ramifications of corruption extend beyond mere financial malfeasance; they
encompass a corrosion of the very foundations upon which societies are built. Corruption poses a formidable
obstacle to sustainable development initiatives. The diversion of funds meant for crucial environmental and social
projects into the pockets of corrupt individuals disrupts the implementation of sustainable practices. While
scholarly investigations have diligently probed the systemic and legal dimensions of corruption, a comprehensive
comprehension of this phenomenon necessitates an exploration into the intricate realm of human psychology.
Recognizing that corruption is not solely an external force acting upon societal structures but is also an outcome
of individual and collective human behavior, this article aims to unravel the complex interplay between the
intricacies of the human mind and the perpetuation of corruption. By delving into the realms of cognitive biases,
motivational drivers, and societal influences, we seek to shed light on the psychological underpinnings that
contribute to the persistence of corruption, offering valuable insights for devising more holistic strategies to curb
its deleterious effects..

Key words: cognitive biases, motivational drivers, social acceptance, Machiavellianism

I. INTRODUCTION 1.1.Rationalization and Moral Disengagement
The passage emphasizes the need for a Corruption is a complex phenomenon that
comprehensive understanding of corruption before extends beyond overt actions, involving intricate
exploring its psychological factors. Corruption is cognitive processes. Rationalization, a key
described as a multifaceted issue, ranging from mechanism, allows individuals to justify their
minor acts like petty bribery to more severe corrupt actions, distorting reality to make their
transgressions such as embezzlement of public unethical behavior appear acceptable or even
funds. The continuum of corruption includes virtuous. This self-justification contributes to the
nepotism, where favoritism towards family or perpetuation of corruption, blurring ethical
associates undermines meritocracy, and the abuse boundaries [11]. Moral disengagement is another
of power for personal gain, which corrodes cognitive avenue to detach actions from ethical
institutional legitimacy [7]. Recognizing this standards. Individuals compartmentalize behavior,
spectrum is crucial for developing effective temporarily suspending ethical considerations.
strategies to combat corruption, with the passage Dehumanization and blaming the victim are
highlighting the importance of addressing root common manifestations of moral disengagement
causes across different contexts. The goal of this [4]. Understanding these cognitive mechanisms is
paper is to unravel the complex interplay between crucial for combating corruption. Interventions
the intricacies of the human mind and the must address external factors and target internal
perpetuation of corruption. Psuchological aspect: processes that enable corrupt  behavior.
cognitive biases, motivational drivers, and societal Unraveling cognitive intricacies is essential for
influences contribute to the perpetuation of fostering ethical decision-making and curtailing
corruption [5]. corruption’s societal impact.
I1. MAIN TEXT 1.2. Confirmation Bias
1.The Cognitive Biases: A Gateway to Confirmation bias is a cognitive tendency that
Corruption can be particularly harmful in the context of
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corruption. It occurs when individuals prioritize
information that confirms their existing beliefs
while disregarding or downplaying contradictory
evidence [10]. In a corrupt environment, this can
lead to a self-reinforcing loop where corruption is
perpetuated and reinforced.

Addressing confirmation bias requires a multi-
faceted approach. Individuals should be aware of
their own cognitive biases and actively seek out
information that challenges their preconceptions.
Organizations can  promote  transparency,
accountability, and ethical decision-making to
mitigate the impact of confirmation bias on
individual and  collective  behavior. By
understanding and addressing confirmation bias,
we can take a significant step toward breaking the
cycle of corruption and promoting a more ethical
and accountable society.

2.Motivational Drivers of Corruption
2.1. Greed and Materialism

The pursuit of wealth can be a powerful
motivator for corruption. Individuals may
rationalize corrupt behavior, believing it is
necessary to achieve their financial goals [2]. This
mindset can lead to unethical decision-making and
a disregard for ethical principles.

To curb the influence of wealth as a motivator
for corruption, it is essential to address underlying
societal factors such as inequality, lack of
opportunity, and a dysfunctional legal system.
These factors can create an environment where
corruption is seen as a necessary means to achieve
financial security and upward mobility.

By promoting ethical education, transparency,
and accountability, we can create a society where
the pursuit of wealth does not lead to corruption
and where individuals can achieve their financial
goals without compromising their ethics.

2.2. Power and Status

Power and status can be powerful motivators
for corruption. Individuals in positions of power
may become accustomed to the perks of power,
such as money, prestige, and influence [3]. They
may also feel that they deserve these things more
than others, or that they are above the law. Status
can also be a motivator for corruption, as it can
provide individuals with the wealth, they need to
acquire things like expensive homes, cars, and
clothing.

There are a number of other factors that can
contribute to corruption, including a lack of
accountability, weak institutions, and a culture of
corruption.

In order to combat corruption, it is important to
address these underlying factors. This includes
strengthening institutions, promoting

Year Xlll
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transparency, educating the public, and creating a
culture of integrity.

3.Social and Cultural Influences
3.1. Norms and Social Acceptance

Corruption can become ingrained in a society's
social fabric, making it socially acceptable and
expected. This normalization of corruption creates
a vicious cycle where corrupt behavior is
perpetuated and reinforced by the community [1].

Breaking the cycle of normalized corruption
requires a multifaceted approach that addresses
not only the individual actions of corrupt
individuals but also the broader societal norms
that allow them to operate with impunity. This
may involve strengthening legal and institutional
safeguards,  promoting  transparency  and
accountability, and fostering a culture of integrity
and ethical behavior.

3.2.  Weak |Institutions
Accountability

Corruption is a complex issue with many
contributing factors. Weak institutions and a lack
of accountability are two of the most important
factors that enable corruption to flourish [6].
When institutions are weak, there are fewer
checks and balances in place to prevent corruption
from occurring. Additionally, when there is a lack
of accountability, individuals are less likely to
face consequences for their corrupt actions. This
can create a culture of impunity where corruption
is seen as acceptable or even expected.

To address the problem of corruption, it is
important to strengthen institutions and enhance
accountability frameworks. This can be done
through a variety of measures, such as legal
reforms, capacity-building initiatives, and the
establishment of independent anti-corruption
agencies. Additionally, it is important to foster a
culture of integrity and ethical behavior. This can
be done through education, public awareness
campaigns, and by holding individuals in
positions of power accountable for their actions.

and Lack of

4.The Role of Personality Traits
4.1. Machiavellianism

Individuals exhibiting Machiavellian
tendencies navigate social landscapes with a
distinctive set of characteristics that include
manipulative and deceitful behaviors. Derived
from the political philosophy of Niccolo
Machiavelli, Machiavellianism is a personality
trait characterized by a strategic and often amoral
approach to interpersonal relationships [8]. In the
context of corruption, individuals  with
Machiavellian  tendencies are  particularly
noteworthy. Driven by a keen awareness of social
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dynamics and a willingness to exploit them, these
individuals perceive corrupt practices not only as
viable but strategic means to achieve their goals.
The Machiavellian mindset thrives on the
manipulation of others, viewing ethical
considerations as secondary to the pursuit of
personal advantage. This trait becomes a potent
driver of corrupt behavior, as individuals prioritize
their self-interest and employ cunning strategies to
navigate complex social and professional
environments. Recognizing the prevalence of
Machiavellianism within certain contexts is
crucial for understanding and addressing
corruption effectively, as interventions must not
only target systemic issues but also account for
the influence of individual personality traits on
ethical decision-making.
4.2. Low Conscientiousness

Individuals characterized by low levels of
conscientiousness present a distinct psychological
profile marked by impulsivity, disorganization,
and a notable lack of self-discipline.
Conscientiousness, as a personality trait, reflects
the degree to which individuals are organized,
goal-oriented, and exhibit self-control [9]. In the
context of corruption, those with diminished
conscientiousness levels become particularly
susceptible to engaging in unethical behavior. The
impulsive  nature of individuals lacking
conscientiousness makes them more prone to
succumb to immediate temptations without
adequate  consideration of the long-term
consequences. This impulsivity, combined with
disorganization and a lack of self-discipline,
creates a fertile ground for the rationalization of
corrupt actions, as these individuals may struggle

to weigh the potential ethical and legal
ramifications against  short-term gains.
Understanding the connection between low

conscientiousness and susceptibility to corruption
underscores the importance of individual traits in
shaping ethical decision-making. Efforts to
mitigate corruption must address not only
systemic issues but also consider interventions
that foster conscientious behavior and promote a
heightened awareness of the long-term
consequences of engaging in corrupt practices.

Year Xlll
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I11. CONCLUSIONS

Comprehending the psychological factors that
underpin corruption is imperative for devising
effective strategies to combat this pervasive
societal issue. By unraveling the intricate web of
cognitive biases, motivational drivers, and societal
influences, policymakers and anti-corruption
advocates can gain valuable insights that inform
targeted interventions. Recognizing the role of
cognitive biases, such as confirmation bias and
rationalization, allows for the development of
awareness campaigns aimed at challenging
preconceived notions and fostering a more
discerning evaluation of information.
Understanding the motivational drivers, such as
greed and the allure of power, enables the creation
of policies that address the root causes of corrupt
behavior, offering alternatives that channel these
motivations toward more ethical pursuits.
Moreover, acknowledging the impact of societal
influences, including cultural norms and weak
institutional frameworks, empowers stakeholders
to implement systemic changes that discourage
corruption and promote transparency. In essence,
a nuanced understanding of the psychological
dimensions of corruption provides a roadmap for
creating environments that not only discourage
corrupt behavior but actively cultivate ethical
conduct, fostering a culture where integrity and
accountability thrive.

Furthermore, recognizing the intersectionality
of corruption with sustainable development is
essential for comprehensive anti-corruption
efforts. The diversion of resources through corrupt
practices hampers initiatives aimed at achieving
environmental sustainability, social equity, and
economic prosperity. By addressing corruption as
a  barrier to sustainable  development,
policymakers can design interventions that not
only combat corrupt behavior but also contribute
to building resilient, inclusive, and
environmentally conscious societies. This holistic
approach ensures that efforts to eradicate
corruption align with broader goals of creating a
sustainable future for generations to come.
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STUDY OF MORPHOLOGICAL VARIABILITY OF PINUS PEUCE GRISB. IN
THE “PIRIN” NATIONAL PARK

N3CIEABAHE HA MOP®OJOI'MYHA UBSMEHYHUBOCT HA BAJATA
MYPA HA TEPUTOPUSATA HA HII ,IUPUH”

unoic. I'epeana KOCTOBA
ac. unoic. [Joopomupa AHEBA
ooy. 0-p umonc. [pacomup BACUJIEB
Texnuuecxu ynusepcumem - I abpogo
xkameodpa ,, Mamemamuxa, unghopmamuxa u npupooHu HayKu
e-mail: dvasilev@tugab.bg

Abstract: Pinus peuce Grisb. is a typical endemic distributed mainly on the high mountains of the Balkan
Peninsula, with the largest area distribution in the Pirin mountain massif. The aim of this work is to study
the variability of Pinus peuce Grisb. in Pirin National Park. In this work, two natural stands of Pinus peuce
Grish. at different altitudes are investigated, as well as the structural features of these stands.

Key words: Pinus peuce Grisb., endemic, variability, distribution

Pestome Bsnama mypa (Pinus peuce Grisb.) e munuuen enoemum pasnpocmpanen 2naeHo no ucoxkume
niaanunu Ha bankanckusa noryocmpos, Kamo e ¢ Hali-201AMO NIOWHO PA3NPOCMPAHeHUe 8 NIAHUHCKUS MACU8
Hupun. [lenma na masza paboma e 0a 6v0e npoyuena uzmenuugocmma Ha barama mypa ¢ Hayuonanen napx
WIupun”. B masu paboma ce uzcnedgam 0ge ecmecmeeHu Hacadxcoenusma om bsina mypa ma pasnuuna
HAOMOPCKA BUCOYUHA, KAKIMO U CIPYKIYPHUME 0COOEHOCIU HA Me3U HACANCOCHUSL.

Kntouosu oymu: Pinus peuce Grisb., endemum, mecmoobumanue, usmenuusocm

l. B’I)BEI[EHI/IE lenra Ha Tasm paborta e ma ObAe mpoydyeHa
I[Mupyn 1UTaHWHA 3aeMa Hal-foro3arnagHaTa U3MEHYMBOCTTAa Ha Osimata mypa B HII , [lupun”.
yact Ha bearapus. [lmomra Ha mapka e 40356,0 B cimydas ce pasrmexnar JABE €CTECTBEHHU
xa. Pa3HooOpasznero oT yCIIOBUS, ONPEAENCHO OT HacaXXJIeHUsATa OT Osila Mypa Ha pa3InyHA HaJ-
penedHUTE ¢dhopmu, BHCOKHUTE BHPXOBE, MOpPCKa BHUCOYHMHA, KAKTO M CTPYKTYPHUTE OCO-
M3JI0KCHUETO, OCHOBHATA CKajla M KJIMMATHYHUTE OcHOCTHM Ha Te3W HacaxkieHus. EaHoro  Ha-
BIUSHUSA, Cca TpUIMHA 33 HAJUYAETO Ha CaXJICHHE Ce HaMHUpa TI0 CEBEPO3aMaTHUAT CKIOH
M3KITFOYUTEITHOTO PacTUTENHO MHOTooOpasue [1]. Ha BpbX Tomopka, Hamupall ce B bbHACPHUIIKHUSI
Ha teputopusita Ha Haumonanen napk I[Iupun ca LHUPKYC, KOUTO € eAuH OT Hail-ronemure B [lupun
yctaHoBeHH o0mo 1315 Buja W BBTPEBHIIOBH miaanHa [3]. Jpyroto HacaxaeHuwe momaaa B
TaKCOHHW, KoeTo mnpenacraBs okono 30 % or ,»30Ha Typu3sM III ”, Onu30 0 MeECTHOCTTA
(dbmopara Ha bwarapus. 3aneceHara IUIONI Ha Eumuiie 1o cku cta Nes.
napka, BKJI. TUTOIITa Ha Kieka € 57,3% ot obmata HezaBucumo, ue mpoydBaHUAT CEBEpO3aIajeH
My 1oionf [2]. CKJIOH Ha BpbX TOHOpKa TpPEJCTaBJIsIBA MAITBK
[MupuH e nmnanuHa Che CIEUPUUCH ATMTUIACKH st ot [lupun mnanuHa, ToM (opmupa rossima
xapaktep, ¢ 00raTo pacTUTENIHO W KUBOTUHCKO 4acT OT (PIIOPUCTUYHUS OOJIMK HA TUTAHWHATA W B
pasHooOpaszwe, ¢ MHOTO CHICMHUTHH BHUIOBE. yactHOCT Harnmonanen napk ,,[lupun” [4].
bsmara mypa (Pinus peuce Grisb.) e urionucren
BUJ, NPCIACTAaBUTCI Ha CEM. Pinaceae, koiTO € I1. OCHOBEH TEKCT
THIHYEH CHACMHUT pa3lpOCTpaHEH TJIABHO IIO Bsrata Mypa € eHEEMHT Ha baikaHckus
BHUCOKHUTE IUIAHWHHM Ha BajgkaHCKUS TOIyOCTpOB, nomyoctpos — Bunrapus, Cepous, Cesepua I'sprus
KaTo € C Haii-roJIsIMO IUIOIIHO PasnpOCTPAaHCHUE B u AnbaHust, mpu HaaMopcka Bucourna 600 — 2000m.
[Mupus [2]. Cpeiia ce OOMKHOBEHO Ha CEBEPHU CKIIOHOBE BHPXY
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CWIMKaTHH, DPAAKO KapOOHATHH TMOYBH. BuasT e
BKroueH B YUepsenns crmichk Ha IUCN ¢ kareropus
,,HUCBK prcK / mouTu 3actpanrer”. B benrapus nHait
— OOIIMPHY ca HacaKAeHMATa OT Osima Mypa B [ Tuprm
u Puna. OcBeH Tyk, Ts ce cpeia B Llentpanna Crapa
TIaHUHA (CEBEPHHUTE CKIOHOBE Ha Bp. Bexken) [5].
Pinus peuce Grish. e mspBo, Brcoko 35-40m. u ¢
JIMaMEeThp Ha TPpb/HA BUCOYMHA JTOCTUTAIL MTOHSIKOTa
150cm. MaKpOCIIOpOh I ca
pa3IoNOKEHH B OCHOBaTa Ha HOBUTE JIETOPACTH, a

MurxkuTe

JKCHCKUTC IINHUIIAPKKU CC€ TMIOABABAT HA BbpXa Ha

neropacture. Ommcann ca Tpu  QopMu  TIO
OLIBETSIBAHETO Ha MaKpOCHOpOQUITUTE: f.
erythrogenanthera —  d4epBero  orerena; f.

chlorogenanthera — 3emneno ouserena u f. dichlora —
MeXIuHHaA Gopma [6].

Tosn BuA € IUIACTMYEH IO OTHOIICHUE Ha
CKOJIOTUYHUTE yClIoBUs. TOW € CBETJIONOOUB,
HETIPETCHIIMO3¢H KbM TIOUBEHATA BIKHOCT M MOXE
na pacte no0pe BbpXy OeMHM W KaMEHHICTH TIOYBH.
Wznbpka Hucku 3umHUA Temrmeparypu o — 45°C,
KaKkTo ¥ CWIHM BeTpoBe. I3crmenpaHusita Ha
Panayotov (2007) & Yurukov (2007) nokasaxa, ue
noOpe ToHacs W JIaBUHHTE. bsiiata Mypa € MHOTo
YCTOWYMBA Ha MeXypecTara phik[Ia MPUYHHEHA OT
Cronartium ribicola [6].

Hagman & Mikola (1963) 3anouBaT mbpBHTE
TEHETUYHW W3CJIC/IBAHUS HA BHUIA, W3MUTBAKH
KPBCTOCBAaHETO My ¢ Apyru Bumose [7]. ['enernanara
nHpopmarms 3a Bupa g0 1978r. e oboOmeHa oT
Popnikola et al. (1978). Kapuotumst My e n3cienBan
or Petrovska & Stamenkov (1987) [7], xouro
TIOTBBPKIABAT reHOM  Ha
WTTIONIMCTHUTE W YCTAHOBSIBAT 2n = 24, KaKkTo MpU
apyrute  GopoBe.
CPaBHHUTEITHO

KOHCCPBATUBHUA

l'enernunara cTaHWIHOCT €
BHUCOKa, JTOKa3BalKH, e
B3aUMOJICHCTBUETO T'€HOTHII IO Cpejia HAMA 3HAUMMO
BIMSHHE BBbPXYy pacTeka Ha MpPOUXOAUTEe U
notomcTeata (Dobrev, 1998, 1999) [7].

OOekT Ha HacTosIata padoTa ca ECTeCTBESHU
HacaXJCHUS OT OsUta Mypa, pa3loyioKEHH B paioHa
Ha Hammonanen mapk ,Jllupua” —  emHOTO
Pa3MoyioKEHO B CEBEPO3AMAIHUSIT CKIOH HA BPbX
Tonmopka, Hamupal ce B BbHAECPUIIKUS ITUPKYC, a
JPYroTo B MECTHOCTa ,,Eummine” B CKM 30HaTa B
CBCEJICTBO 0 CKU ImucTa NeS.

Oo6ext 1 —nogotaen 123 a, cronadcku kiaac Crll
urnonuctay. OyHKIMATa My € cHelnuaaHa — TopHa
TpaHuIla Ha Topara [8].

HajMopckata BucounHa 2050m.alt. Haxmon 35°,

W3znoxxeaneTo ¢ 10XKHO,

Year Xlll
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pasloioKeH B TOpHaTa dYacT Ha  CKIIOHA.
ChCTOSIHMETO My € CpeHO, CTpOoeKa HepaBHOMEPEH.
Mecropacrenero e or tuma HO- 11-3 C-3(118).
[loyBeHnss TWH € TUTAHWHCKA TOpPCKA, THhMHA
[JIMHECTO- TIECHWINBA, CPEAHO KaMEHJIMBA, POXKa
IBJI00OKa BBPXY TPaHUT, cpenHoOorata BiaxHa [9].
Hacaxnennero e Ha BB3pact 180r., memHOTATa € 0,5.
Cpennata Bucounmna ¢ 21 m. bonurerst e III,
cpemamsIT auamMersp € 38 cm. 3amackT Ha 1 ha e 289
m3/ha.

O06ekT 2 — nogotaen 143 r, cronmancku kiaac Crll
OyHKIMATa My €
WManoxxennero €  ceBepo-3amaj,

BucourHa 1900m. alt. Haxmon 20°, pasmonokeH B

WITIOJINCTHH. CIIeLAaJIHA.

HaJMOpPCKaTa

JIOJTHATA YacT Ha CKIIoHa. ChCTOSHUETO My € J00po,
CTpoeka paBHOMepeH. MecTopacTeHeTo € OT TuIa
I0- 11-2 C-2,3 (114). IlouBeHMs THI € TUTAHMHCKA
ropcka TbMHA, TJIIMHECTO- MEChYINBa, cnabo KaMeH-
TIMBa, POXKA, IHJIOOKA BHPXY TPaHHUT, CpeaHOOOrara
1o BnaxkHa [9]. Hacaxxnenmero e Ha Bwp3pact 105r.,
meiaHoTata € 0,7. Cpemnata BucoumHa € 21 m.
bonurerst € II, cpemuuar auamersp € 26 cm.
3amaceT Ha 1 ha e 405 m%/ha.

BwB Beska mion ce uscnensat mo S50 (metmeceT)
JTbpBETA.
MPaBOCTHOJICHOCT,

CpaBHsiBaT Cce 1O TMpH3HAIM HA
camookactpeHoct [10], karo
JiBaTa TMpU3HAKA CE OLCHABAT 3aKOHOMEPHO MO 5
ckama  (¢wr.1).
(puHOKIIOHECTOCT — 10 3 cTeneHHa ckana (¢wur.l) u

TpH
UrJIONUCTaTa B

CTETIeHHA Onpenmensat  ce

MUKPOCKOIICKO  HM3CJICIBAHC Ha OTACIIHA

OMOMETpUYHM TpU3HaKa Ha

naboparopHu ycnosust (hur.2 u 3).

IIPHU3HAIIN OBEKT 1 U OBEKT 2

m O6ekT 1

P
= =
0
o
[12]
o~
-

NMPABOCTbBJIEHOCT CAMOOKACTPEHOCT ©®WHOKNOHECTOCT

O6ekKT 2

®@ur. 1 CpaBHeH#He 0 IPU3HAI HA TPABOCTHOICHOCT,
CaMOOKACTPEHOCT U (puHOKIIEHeCTOCT My OOekT 1 1
OoexT 2.

W3cnenBaneTo Mo NpHU3HaK Ha MPaBOCTHOJCHOCT
MOKa3Ba, e W TpH JBaTta oOekra bsiata mypa ce
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omnensBa ¢ 4.5 or 5 creneHHara ckanma. OOekr 1
oTOeII13Ba [M0-BUCOKH OLICHKH IPY IPH3HALIUTE 10
CaMOOKaCTpEeHOCT M (DMHOKIEHOCT. To3u pe3ynrar
BEPOSITHO CE JBIDKA Ha  PA3NIMKUTE  MEKIY
HaJMOpPCKaTa BHUCOYMHA W U3JIOKCHHETO MEXKITY
JBaTa OOCKTA.
HanpaBenmsar aHamm3 Ha  OMOMETPHYHHTE
nprsHai (¢ur. 2 ¥ 3) MexIy JBaTta 00eKTa MOKa3Ba,
4e HHIMBUIUTE OT 00EKT 1 ca ¢ mo-rojsiMa JbpyKHHA
Y JieOeIMHa Ha WIJIONUCTA CIPSMO OOCKT 2, a Mpu
JTAHHUTE OTHOCHO IIMPUHATA UM € 00paTHOTO. To3u
PE3YNITAT BEPOSITHO CE IBIDKU HA PA3TUKHTE MEKITY

XAPAKTCPUCTUKUTE MEKAY ABETC MECTOHAXOKACHMA.

BUOMETPUYHH ITPU3HAIU - IBJDKUHA
70.0 66.6
60.2
60.0
50.0
400
300
200

10.0

0.0
[AbMKUHA, MM

W O6ekt1 ™ O6ekt2

®@ur. 2 CpaBHEHHE 110 OHOMETPHYHH TIPU3HALN —
IeIpkuHA, Mexxay O6ekt 1 u O6ekT 2.

BUOMETPHYHHU ITPU3HAIU - IMNPHHA/JEBEJINHA
70.0

62.6

&b 58.6 59 58.5
50.0
40.0

30.0

20.0 1

10.0

0.0

WMpKUHa, UM

nebenvrna, um

mO6ekT1 mO6eKT 2

®ur. 3 CpaBHeHHE 110 OHOMETPUYHH NPU3HAIN — HINPHUHA
u nedermHa, Mexay O6ekt 1 u O0ekT 2.
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1. SAKJITFOYEHHUE

JlomHara rpaHuIa Ha BEPTHKATHOTO
pasmpocTpaHeHue Ha Osuiata Mypa 3amnousa ot 1600
amsl. u goctura 0 2100 amsl;
mypa /Pinus peuce Grish/ e
M3KITFOUMTENHO TUIACTHYeH BUI U (opMynmpa

bsmata

HacaXJeHHUs! KakTo Ha OoraTd, Taka W Ha CPaBHU-
TEIHO O€IHH, CPEIHO M CHIIHO KaMEHJIMBH TOYBH.
bsnomypoBuTe  HacaKAEHWs, ~ HAMHUpAIld  Ce
HETOCPEICTBEHO N0 KJIEKOBaTa 30HA PacTaT BBPXY
KaMEHJIMBH TTOYBH U CE OTJIMYABAT C TI0-CIIa0 PacTex.

Bbpxy macuimara OKoJO TOpHaTa TpaHMIA Ha
ropara ce HaOmoOAaBa Kak OsUlaTa Mypa 3aBiajsBa
enna uBHna ot 50 — 80m. CpeaHOTO KOJIMYECTBO HA
TMOZIpAcTa TYK € HAITBIHO JI0CTAaThYHO 32 JOpMHUpaHe
Ha HOBO MJIAJIO HaCAK/ICHHE.

EcrectBeHOTO BBH30OHOBsIBaHE Ha Osulata Mypa
BBPXy TMOXKapHImara € MHOro Jo0po, Karo
MaKCHMaJTHOTO KOJMYECTBO TIOApAacT €€ HaMHupa
okomo 30m. or mnepudepusita Ha  CTapoOTO
Hacaxnenue. bsyara Mypa ce HacraHsBa BeaHara
cren Bb30o0HOBsIBAHETO ~ Ha

OsITOMYypOBHTE

HoXapa. Y9UCTO

HACAKIEHUS IOJ CKIoMa €
3arpynHeHo. KommuectBata Ha mosBWIMSL ce€ H
OlE/sABAIll MYpOB IOApAacT CWIHO Bapupar B
3aBHCHMOCT OT CKJIOTIEHOCTTA Ha HACAXKIICHHETO.
Bn3oOHOBsIBAHETO Ha Oslata Mypa B KOTIH
nporrya nobpe. Ilpu worenm ¢ romemmHa 12m.
KOJIMYECTBOTO HA MOJPACTa € MO-MajKO, OTKOJKOTO
IIpU KOTeN ¢ rojieMuHa oT 45m. EnHoBpeMeHHO c
yBeNMYaBaHE Ha ToOJEMHUHAaTa Ha KOTela ce
yBeJIMYaBa U Pa3sHOBB3PACTHOCTTa Ha mojpacra. B
LIEHpbpa Ha KOTela € Pa3loJIoXKeH Hall-Bb3pacTHUS
TOZIPAcT, a MO KpauIiaTa Ho-Myaausl.
INoamomaraneTo Ha €CTECTBEHOTO BE300OHOBSBAHE
C TOMOIA Ha MUHEPAJIM3UPaHH IUIOMIAAKA € JaJo
JIOLIY PE3YJNITaTH, II0OPaay HEMPABUIIHOTO HOATOTBSIHE

Ha CBIIHUTE.
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CORRUPTION IN THE DIGITAL AGE: INVESTIGATING NEW FORMS AND
COUNTERMEASURES

KOPYIIIUATA B HTUPPOBATA EPA: U3CJIEABAHE HA HOBU ®OPMHU U
MEPKMH 3A MIPOTUBOJEMCTBUE

Fouad QASEM, PhD, Student
Varna Free University, Bulgaria, dept.Administration and Management,
e-mail: Fouadgasem87@gmail.com

Abstract. The digital age has brought about new challenges and opportunities in the fight against corruption,
significantly impacting sustainable development endeavors. On the one hand, the anonymity of the dark web has
provided a fertile ground for illicit activities, diverting resources away from critical initiatives addressing
environmental conservation, social equity, and economic growth. Novel forms of corruption, such as cyber fraud
and money laundering, further exacerbate the challenges faced by societies striving for sustainability. On the other
hand, technology has also empowered anti-corruption efforts, with platforms utilizing data analytics, artificial
intelligence, and blockchain technology to uncover and prevent corrupt activities, thereby safeguarding the
resources essential for sustainable development. This paper will explore the multifaceted dimensions of corruption in
the digital age, emphasizing the dual role of technology as both an enabler and a deterrent in the pursuit of a more
sustainable, transparent, and accountable future.

Key words: Cryptocurrencies, cybersecurity, blockchain technology, ethical considerations

I. INTRODUCTION dimensions of corruption in the digital age,
The relentless march of technology has emphasizing the dual role of technology as both
permeated nearly every facet of modern life, an enabler and a deterrent in the pursuit of a more
revolutionizing how we communicate, conduct sustainable, transparent, and accountable future.
business, and engage with governance. While this
digital transformation has undoubtedly unleashed Il. MAIN PART
a wave of innovation and progress, it has also 1.Facilitation of Corruption in the Digital
introduced a complex interplay between Sphere
technology and corruption [7]. On one hand, the 1.1. Dark Web and Cryptocurrencies
digital realm offers unprecedented opportunities The dark web, characterized by its encrypted
for transparency and accountability, empowering and anonymous nature, has evolved into a refuge
citizens to access information, monitor for a multitude of illicit activities, offering a veil
government activities, and hold officials of secrecy and anonymity to individuals involved
accountable. However, this very openness can in corrupt practices. Within this hidden digital
also be exploited by corrupt actors seeking to realm, various forms of corruption find a haven,
conceal their illicit activities within the vast shielded from traditional forms of surveillance
expanse of the digital sphere. The anonymity and and law enforcement. Cryptocurrencies, with their
reach of the internet provide fertile ground for decentralized and pseudonymous attributes, have
cybercrime, money laundering, and other forms of emerged as the preferred medium of exchange for
digital corruption, making it increasingly difficult a range of illegal transactions within this
to track and prosecute these offenses. As clandestine environment. The decentralized nature
technology continues to evolve, so too will the of these digital currencies allows for transactions
tactics employed by corrupt individuals and to occur beyond the traditional banking system,
organizations, necessitating a constant vigil to rendering them resistant to the oversight of
identify and counter these emerging threats. The financial institutions and governments [8]. This
goal this article is to explore the multifaceted evolution in the financial landscape poses
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unprecedented challenges in tracking and
preventing corrupt activities, as the conventional
mechanisms employed by regulatory bodies
struggle to adapt to the intricacies of the digital
underworld.

In this digital era, the proliferation of the dark
web introduces novel challenges in combating
corruption, requiring innovative approaches to
navigate the complexities of the online landscape.
The cloak of anonymity provided by the digital
realm allows corrupt actors to operate with a
heightened sense of impunity, necessitating a
reevaluation of traditional law enforcement
strategies. As cryptocurrencies continue to play a
pivotal role in facilitating illegal transactions,
authorities face the arduous task of developing
robust frameworks and technologies capable of
tracking and monitoring these elusive financial
activities. The intersection of technology and
corruption underscores the pressing need for
interdisciplinary collaboration, involving experts
in cybersecurity, digital forensics, and law
enforcement, to devise effective strategies in
safeguarding the integrity of financial systems in
an increasingly digitalized world.

1.2. Cybersecurity Exploitations

As organizations and governments
progressively transition their operations into the
digital realm, the menace of cybersecurity
breaches has surged. This exploration delves into
the ways in which corrupt actors exploit
vulnerabilities within digital systems, leading to
the compromise of sensitive information and the
perpetration of financial crimes. The pervasive
digitization of essential functions creates an
environment where malicious entities strategically
target and exploit weaknesses in cybersecurity
protocols. Armed with sophisticated tools and
techniques, corrupt actors engage in unauthorized
access to sensitive databases and orchestrate
complex financial fraud schemes, posing a direct
threat to organizations and compromising the
privacy and security of individuals [5]. The
interconnected nature of modern technology
magnifies the global impact of these breaches,
necessitating comprehensive efforts to address the
intricate relationship between corruption and
cybersecurity.
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Effectively managing the convergence of
corruption and cybersecurity demands a holistic
approach. This entails the implementation of
robust cybersecurity measures, the cultivation of a
culture of cyber resilience, and the development
of advanced technologies capable of detecting and
thwarting sophisticated cyber threats.
Collaborative efforts between governments,
private sector entities, and cybersecurity experts
are essential for formulating and enforcing
stringent regulations that act as deterrents and
penalties for cybercriminal activities. Proactive
steps in fortifying cybersecurity frameworks are
crucial for safeguarding sensitive information,
maintaining stakeholder trust, and navigating the
complexities of an increasingly interconnected
and technologically reliant world.

2. Innovations in Combating Corruption
2.1. Blockchain Technology

Blockchain technology, often associated with
facilitating corruption, paradoxically stands as a
potential game-changer in the ongoing battle
against corrupt practices. Its decentralized and
tamper-resistant nature presents an innovative
approach to addressing the challenges posed by
corruption in diverse sectors. By providing a
transparent and immutable ledger, blockchain has
the capacity to revolutionize systems prone to
corruption, ranging from financial transactions to
supply chain management. The decentralized
nature of blockchain eliminates the need for a
central authority, reducing the risk of corruption
through manipulation or unauthorized access [1].
Additionally, the tamper-resistant characteristic
ensures that once information is recorded, it
cannot be altered retroactively, fostering a level of
trust and accountability previously challenging to
achieve in conventional systems.

Exploring the applications of blockchain in
various sectors reveals its potential to enhance
transparency, accountability, and traceability. In
financial systems, blockchain can streamline
transactions, reducing the opportunities for
corruption and fraud. In supply chains, it can
provide an immutable record of every step,
discouraging corruption in procurement and
distribution processes. By embracing blockchain,
governments can create secure and transparent
systems for public services, minimizing
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corruption risks. The transformative impact of
blockchain  extends beyond its technical
capabilities, offering a paradigm shift in the way
societies approach accountability and
transparency, thereby contributing to the broader
efforts in curbing corrupt practices.

2.2. Digital Whistleblowing Platforms

In the era of digital advancements, a notable
development has been the emergence of
innovative platforms that empower
whistleblowers to play a crucial role in exposing
corruption. This transformation is pivotal in
fostering a culture of accountability and
transparency. Digital whistleblowing platforms
have become instrumental in offering secure
channels for individuals to report instances of
misconduct without the looming fear of retaliation
[6]. These platforms leverage encryption and
anonymity features, providing whistleblowers
with a protective shield against potential reprisals,
ensuring their safety and encouraging a more open
disclosure of corruption within organizations and
institutions.

The significance of digital whistleblowing
platforms extends beyond providing a secure
avenue for reporting; they also serve as catalysts
for systemic change. By amplifying the voices of
those who witness corruption, these platforms
contribute to the dismantling of entrenched
cultures of secrecy and impunity. Empowering
individuals to come forward with evidence of
corruption helps expose wrongdoing, allowing
authorities and investigative bodies to take
appropriate action. The collective impact of
digital whistleblowing goes beyond isolated
incidents, fostering a broader societal shift
towards accountability, ethical conduct, and the
deterrence of corrupt practices. As these platforms
continue to evolve, they play an increasingly
integral role in reshaping the dynamics of
accountability in the digital age.

3.Challenges and Ethical Considerations
3.1. Surveillance and Privacy Concerns

The implementation of digital surveillance
measures by governments to combat corruption
introduces a complex interplay between the
imperative to eradicate corruption and the need to
safeguard individual privacy rights. While

Year Xlll

Volume 3/2023

* Tog Xl Homep 3/2023

technological advancements offer powerful tools
for identifying and preventing corrupt activities,
there is a growing concern about the potential
infringement on privacy and the risk of misuse of
power. The extensive collection and analysis of
digital data, often employed in the name of anti-
corruption efforts, raise questions about the
boundaries between state oversight and individual
autonomy [3]. Striking an ethical and legal
balance between effective surveillance and
protecting the fundamental right to privacy
becomes paramount in navigating this challenging

landscape.

This delicate balance involves careful
consideration of the scope, legality, and
transparency of surveillance practices.

Governments must implement robust safeguards,
ensuring that surveillance measures are
proportionate, necessary, and conducted within
the bounds of the law. The oversight and
accountability mechanisms should be transparent
and subject to checks and balances to prevent the
abuse of power. Additionally, fostering public
awareness and engagement in discussions about
the ethical implications of surveillance is essential
to create a society where anti-corruption measures
align with democratic values and respect for
individual privacy. As the technological landscape
continues to evolve, finding a harmonious
equilibrium between the imperative to combat
corruption and the protection of individual rights
remains a critical challenge for policymakers and
society at large.

3.2. Bias in Algorithmic Solutions

The increasing reliance on algorithms as tools
to identify and predict corrupt behavior raises
significant ethical considerations, particularly
regarding the potential perpetuation of biases
within these systems. Algorithmic solutions are
designed to analyze vast datasets and make
predictions based on patterns, but they are not
immune to inheriting biases present in the data
they are trained on [4]. This creates a challenging
scenario where the very tools meant to enhance
efficiency in  combating corruption may
inadvertently reinforce existing social and cultural
biases. Understanding and addressing these biases
in algorithmic solutions is crucial to ensure that
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anti-corruption efforts remain fair, just, and free
from discrimination.

Examining the ethical implications of
algorithmic tools in the context of corruption
prevention requires a multifaceted approach.
Firstly, there is a need for transparency in the
development and deployment of algorithms,
allowing for scrutiny and assessment of potential
biases. Secondly, ongoing monitoring and
auditing of algorithmic systems can help identify
and rectify biases as they emerge. Furthermore,
there is a responsibility to actively engage in
inclusive practices during the design phase,
involving diverse perspectives to mitigate the risk
of biased outcomes. Recognizing and addressing
biases in algorithmic solutions is pivotal for
fostering trust in anti-corruption efforts and
ensuring that technological  advancements
contribute to a more equitable and just society. As
societies navigate the complexities of algorithmic
decision-making, a commitment to ethical
practices becomes integral to the responsible use
of technology in the pursuit of combating
corruption.

I1l. CONCLUSION

In the landscape of the digital age, the ongoing
battle against corruption unfolds as a dynamic
struggle where both corrupt practices and anti-
corruption efforts undergo constant evolution. The
rapid pace of technological advancement
necessitates continuous vigilance to address the
ethical considerations and challenges emerging at
the intersection of corruption and the digital
revolution. As innovative technologies become
integral tools in the fight against corruption, the
responsible and ethical use of these tools becomes
paramount.

Moreover, the impact of corruption on
sustainable development cannot be overstated in
this digital era. Corrupt practices divert crucial
resources away from environmental conservation,
social equity, and economic growth initiatives.
Cyber fraud and money laundering, facilitated by
the anonymity of the dark web, exacerbate
challenges faced by societies striving for
sustainability. Striking a delicate balance between
leveraging the transformative power of
technology and mitigating potential risks requires
a nuanced approach that integrates legal
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frameworks, ethical guidelines, and ongoing
public discourse [2].
As societies grapple with the intricate

challenges posed by corruption in the digital era,
there is a pressing need to foster a collective
commitment to ethical practices in technology
adoption.  This commitment extends to
policymakers, technologists, and the broader
public. Embracing technology ethically means not
only harnessing its potential for transparency and
accountability but also actively addressing issues
such as privacy concerns, algorithmic biases, and
the delicate balance between surveillance and
individual rights. By navigating these ethical
considerations thoughtfully, societies can leverage
the digital revolution to pave the way for a future
that is not only technologically advanced but also
characterized by resilience, fairness, and an
unwavering commitment to combating corruption
in all its forms.
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OTYET, IPOEKTO-PEINEHHUA U NPEAJOXKEHUA

XX MexyHapoHa HayYHO-PaKTHYeCcKa KOHpepeHus: ,,Y ctoiunBo paszpurue - 2023” Ha Tema:
,» YCTOMYHMBO pa3BUTHE — OOIIECTBO, MKOHOMHUKA, MIPUPOJA U pecypcomoii3BaHe ~ ce mpoBene Ha 21-

26.08.2023r. B rp. Bapnua, bearapus.

1. [Ipu opranusaTopu U CLOpPraHU3aTOpH Ha Gopyma:

MexayHapoaHa aconuanus ,,Y CTOWIuBO pa3BuTHE”

Texuuuecku ynuepcuter - Bapna, ['abpoBo u Pyce

Aconmanus ,,Exonorus, 3emenenne, obpazoBanme, Hayka U CUTypHOCT ~ — bbarapus
Acounanus ,,Hayunu u npunoxsu usciaensanus’ — bwarapus

Uncturyt no reorpadgus HAH — Ykpaitna

Hammonanna akageMust Ha HAYKATE 1O BHUIEe 00Opa3oBaHUS - YKpalHa
XapKOBCKM HAallHOHAJIEH YHUBEPCUTET 110 TPAJCKO YIPaBIECHUE - YKpalinHa
OJnecku HaIMOHAJIEH MOJUTEXHUYECKU YHUBepcUuTeT — Oneca, Ykpaiina
Puxcku noimTeXHU4YeCcKH yHUBEpcUTeT — Pura, JlatBus

HpyxectBo ,,EBpo-Excnepr” — Bapna, bearapus

OPEA-B/Jl EOO/ — Bapna, brarapus

O O 0O OO0 O O O O O

2. U3necenure nokianu Osixa B CIEIHUTE MPUOPUTETHH HATIPABICHUS:

" ExonornyeH MEHUIXKMBHT U YCTOWUYMBO PECYPCOIOJI3BAHE

= EcrecTBeHM Haykd 32 yCTOWYHUBOTO pPa3BUTHE

. HNxoHomuKka, opraHu3anusi, W yNpaBieHHEe Ha YpOaHU3WPAHHUTE TEPUTOPUU, KOHKYPEHTO-
CIIOCOOHOCT, €KOJIOTHYHA CUTYPHOCT U 0€30TaCHOCT

- YcTonuuBo pasBUTUEC HA NPOU3BOACTBECHNU CUCTEMU U UHAYCTPUAIIHNA 30HU

. MopnenupaHne B yCTOHUYUBOTO Pa3BUTHUE

. KnuMaTuynu npoMeHu U MOHUTOPUHT

= YCcTOHUYNBO pa3BUTHE HA TYpU3Ma U €CTECTBEHUTE IPUPOJHU TEPUTOPUU

= VHBECTUIIMOHHY CTpaTerud, HeOaHKOBH ()MHAHCOBM HMHCTHTYLUMH TpH (QUHAHCUpaHETO Ha

MKOHOMUYECKHUTE MPEANPHUATHS U IPHU MOTPEOUTEIICKUTE HYKIU Ha HACEIICHUETO
= EHepruiina CUT'YpHOCT U YCTOHYUBO Pa3BUTHUE

3. BpOfI yY4aCTHULIHU U 6p01>i AOKJIain, OT AbpiKaBU, OpraHu3aliui, UHCTUTYIUHU!

Bpoit yuacctaunm: 60, ot kouto 31 3agouna u 29 ouna gpopma Ha yyacTue
Bpoit noxnanu: 27
[bpxkaBu ¥ OpraHU3aLUNU:

bvneapus: Texumueckun YHuBepcureT — Bapna; MAVYP; Jleco-TeXxHHUECKH YHHUBEPCUTET —
Codus; Bapuencku Coboxen Yuuepcurer; Lllymencku YauBepcureT; Texanueckn YHUBEPCUTET —
Pyce; T'abpoBcku Texuuuecku YHuBepcuret; JloOpymkancku TexHonornueH koiex Ha TY — Bapha;
Acommanus ,,Hayunu m npunoxuu uscneasanus” — lllymen; bearapcka Axanemus Ha Haykurte u
UskycTtBara; Aconumamnus ,Exomorus, 3emernenue, oOpa3oBaHue, Hayka u curypHoct — Illymew;
@oHpanus ,,JIHCTUTYT 3a YCTOMYMBO HKOHOMMYECKO Pa3BUTHE®.

Ykpaiina: Onecknm Hammonanen Ilomurexamueckn YHmBepcuteT; KumeBckm [lommTexHMYECKH
YausepcureT; UuctutyT mo ['eorpadus — HAH — Ykpaitna; Mexnynapogna Akamemus o buoerepro
TexHonorun — YkpaifHa; JppxaBen Menuuunackun YHuepcutetr — JlHensp — YkpaiiHa; Haunonanen
YuusepccureT no Bogno Cronanctso u [Ipuponononssane — PoBHo, YkpaiiHa.

Jlameus: Pvwxku [lonuTeXHU4YeCKN YHUBEPCUTET.
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VYyacTue Ha MiIall y4eHH, JOKTOPAHTH, CTYACHTH — 27 KaTO aBTOPH M CIyIIATeld C OYHO H
3a/I0YHO y4acTHe.

[Ipuemat ce U3HECEHHMTE MOKIAAH a CE€ BKJIIOYAT 3a oTHeyaTBaHe B 1, 2 u 3 Opoil Ha cIHCaHHE
»YcToiiunBo pasButue” 3a 2023r., a HEM3HECEHHTE NOKIAJU Ja CE peLeH3upaT M Npelokar 3a
oTrevyaTBaHe.

BxitoueHo Oe ¥ HOBOTO TEMAaTHYHO HalpaBjeHWE B PaMKHUTE M3SBUTE Ha HaydyHUs (opym:
He6ankoBute prHAHCOBU MHCTUTYLUUH NpH (UHAHCHPAHETO HA UKOHOMUYECKHUTE MPEANPUITHS U TIPH
NOTPEOUTENICKUTE HYXKIM Ha HACEJIIEHHWETO, BKIIOYHTEIHO B YIPAaBICHHETO Ha OW3HEC NPOIECH, B
Pa3BUTHUETO HA YOBEHIKUTE PEYPCH, COLHMAIHUS MCHHIKMEHT U (PMHAHCOBUS KOHCYJITHHT - C OCHOBHHU
MHCTPYMEHTH 3aCTPaxoBaHE U HHBECTHIINH.

Oudepraxa ce M TCHICHIMH B HAay4YeH IIJIaH 10 TeMaTHKaTa Ha KOH(epeHuATa 3a pasuIupsBaHe B
HampaBlieHne «VHBECTUIMOHHU CTpaTerud, KOHKYPEHTO-CIIOCOOHOCT, €KOJOTHYHAa CUTYPHOCT H
MEHUKMBHT» BBB BPB3Ka C YCTOHYHMBOTO pPECYpCOIOJI3BaHE 3a pa3BUTHE Ha CTOMAHCTBOTO H
0011ecTBOTO.

[IpemopekuTe 3a MomOOpsABaHE HA OpTaHM3AIMATAa Ipe3 CJEJBAIINTEe TOAUHH ca B HACOKa
MPEBAPUTEIIHO OpraHU3UpaHe Ha MEXIyaHOPOIHOTO ydYacTHE Ha MAapTHROPU M CHOPraHU3ATOPU U
00OBBbp3BaHE C BBH3MOXHOCTHTE 32 paboTa MO MEXAYHApOJHH W HAI[MOHAIHHU MPOEKTH CBBHP3AHU C
JIEHHOCTUTE TI0 YCTOWYMBOTO Pa3BUTHE HA HAIPABICHUSA: YCTOWYMBOCT U Bh3CTAHOBSBAHE.
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