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PREFACE

The fourth international conference Challenges to National Defence in a Contemporary
Geopolitical Situation (CNDCGS'2024) held on 11 — 13 September 2024, Brno, Czech
Republic is organized by University of Defence, Brno (Czech Republic), General Jonas
Zemaitis Military Academy of Lithuania, Ministry of National Defence of the Republic
of Lithuania, cooperation with the NATO Energy Security Centre of Excellence, National
Defence Foundation and the Lithuanian Riflemen’s Union.

The conference invites practitioners and researchers to discuss important issues related to
currentand future challenges to European defence capabilities and to collect greatinnovative
ideasfor future development. Also, animportant contributionis made to defence innovation.
The conference aims toattract the attention of the European society and increase the attention
of the international political community and the U.S. and European decision-makers to the
security of the Baltic region.

The aims of CNDCGS-2024 were to share the latest topical information on the issues of
national defence in a contemporary geopolitical situation. The papers in the Abstracts
presented the following areas:
¢ Defence Technologies and Aviation
Cyber Threats and Security Issues
Democracy, Contemporary Threats and Warfare
Modern Technologies and Social Sciences
Multi-Criteria Decision-Making
Sustainable Defence Solutions
TheImpact of New Defence Technologies on Humans
Educationand Physical Training for National Defence
Military Operation in Multidomain Environment
Challenges to Face New Defence Technologies

® 6 6 6 6 O 0 0 o

The invitations to the CNDCGS-2024 include the instructions on the preparation of reports,
abstracts and manuscripts as well as the deadlines for the reports.

The primary goal of the conference is to present the highest quality research results. The
key element in attiring the goal is the evaluation and selection procedure developed by the
Conference Scientific Committee. All the works presented in the conference and published in
the Abstractsundergothementioned procedure. Theinstructionforsubmitting the proposals,
including requirements and deadlines, are published in the Publication Opportunities on:
https://forum.lka.lt/gquidelines/

Allthe conference participants prepare theirresearchresultsinanextended abstractformat of
500-1000 words, including references, according to the requirements that make our Abstracts
book a valuable recourse of new information which allows evaluating the investigations of
scientists from different countries.

Prof. Dr. Svajoné Bekesiené
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Contemporary Decision Support Tools in
Decision- Making Related to the Development of
“Green Airports”

Jozsef Toth', Laszlo Kavas

National University of Public Service, H- 5008 Szolnok, Hungary

Introduction. The environmental development of air transport and the reduction of
atmospheric and noise pollution have also had a significant impact on airports in recent
decades. Airports are vital national resources for the national economy. They play a key role
in the transport of people and goods, as well as in regional, national and international trade.
These are the places where the country’s air transport system connects with other modes of
transport, and whereinternational responsibilities related to the management and regulation
of air traffic meet with those of the state and local governments that own and operate most
airports. In connection with this, Airport Carbon Accreditation (ACA) was created, the only
institutionally supported, global carbon dioxide management certification program that
provides airports with certified compliance and certification to prove their environmentally
friendly operation. In addition, it makes visible the possibilities and ways forward that can
ensure the realization of the long-term goal of “zero emissions”.

The design and implementation of airport development decision support systems includes
several key factors. First, it is important to consider the connotation of green airports
(secondary meaning), including resource saving, environmentally friendly operation,
efficient operation and people orientation. Coordination of airport design and construction,
airspace system reform, APU replacement, and “oil-to-electricity” of airport vehicles are
significant factors in creating a green airport. Assessing environmental sustainability in
the design and planning phase of airport facilities using a multi-layered decision-making
approach combined with cost and utility functions can help filter and prioritize alternatives.

Oneapproachistouseelectric ground service vehicles powered by renewable energy sources
to reduce emissions and lower energy costs. Another approach involves testing different
electricity management strategies to maximize objectives, such as reducing electricity costs
or CO2 emissions.

Method of investigation. The authors analyzed the airport project planning process,
rules and standards, as well as operational and project strategies through a literature
review and study of international research results. An analysis was also carried out in
relation to the relevantregulationsand standards, whichbasically define theinfrastructural
conditionsand operational processes of the airports.

* Corresponding author.
E-mail address: toth.jozsef@uni-nke.hu

© 2024 The Authors.
Peer-review under responsibility of the General Jonas Zemaitis Miltitary Academy of Lithuania
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During the research, it was important to isolate and analyze in detail the processes that
are usually presentin the operation of airports, both in terms of commercial and military
aviation.

The research included the search and analysis of modern decision support tools that can be
effectively used in project decisions related to developments. It was advisable toevaluate and
analyze the searched tools and procedures along the dimensions of scope, time horizon, and
data requirements.

The Green Airport Design Evaluation (GRADE) method and its corresponding tools were used
as abasic tool system for the planning and further development of the airport infrastructure,
as well as the direct or indirect measurement and monitoring of the environmental impact.

An essential methodological element of the research was the detailed study and analysis of
the case studies of “green airports”, which provided the methodological background for the
identification of methods, toolsand best practices of sustainable airport development.

Investigation Results. When comparing the operational processes of commercial
and military airports, many similarities could be detected, the differences within each
process did not require the use of procedures different from the generally used methods.
However, an essential difference arose in connection with the presence of weapons and
related processes, which it was advisable to analyzeseparately.

As a result of the research, a methodological toolkit was created to effectively support the
planning and environment-oriented development of airport infrastructure, as well as to
measure and monitor environmental performance.

Conclusions. The new in the course of the research, it became clear the need to use
process analysis and modeling procedures, as well as the development of uniform
sustainability and environmental impact indicators, which can be used to identify the
data and information needs of airport infrastructure planning.

When planning development projects and investments, it is necessary to define the basic
goals tied to the appropriate time horizon, as well as to develop and record the policies and
strategies that ensure the fulfillment of the goals. In this way, the criteria and priorities that
greatly influence the applicability of decision support tools canbe clearly recorded.

When developing strategies and policies, compliance with the long-term, global objectives
and principles of sustainability, reduction of energy needs, circular economy, and carbon
dioxide emissions is essential.

Limitations. However, the development of a framework for the management and
managementof airport developmentinvestments, whichincludes and properly manages the
interdependencies of all aspects affecting the project planning and decision-making process,
requires further research.

Itis important to underline the consideration of Artificial Intelligence (AI) possibilities and
tools in the context of the present research, which canidentify further directions.

Acknowledgements. This work was supported by the National Research, Development
and Innovation Fund (Thematic Programme of Excellence TKP2021-NVA-16 “Applied
military
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engineering, military and social science research in the field of national defence and national
security at the Faculty of Military Science and Officer Training”). The project was funded
by the Ministry of Innovation and Technology as the Sponsor and was carried out by the
researchers of the Green Airport (GA) research group of the Integrated-model airfield
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Feasibility of Casualty Evacuation by
Unmanned Systems

Frantisek Gubas’
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Introduction. Main task of military medical services is to preserve and restore health
and recover fighting ability and combat power. Military medical services therefore
provide full range of medical care, containing preventive measures, treatment and
medical evacuation (MEDEVAC).

MEDEVAC is the medically supervised process of moving any person who is wounded,
injured orill toand/or between medical treatment facilities as an integral part of the treatment
continuum. MEDEVAC is executed by dedicated transportation assets, under supervision
of medical personnel to most suitable Medical Treatment Facility. Complex operational
environment and complicated tactical situation not every time offers possibility to transport
wounded, injured or ill person by MEDEVAC assets and in escort of medical personnel and
thatis the reason why casualty evacuation (CASEVAC) is sometimes organized to cover
insufficiency of sources or to reach medical timelines. CASEVAC is opportunistic transport
of casualties executed either by transportationassetsnot dedicated to MEDEVAC or executed
without supervision of medical personnel and usually both conditions are met.

Even in contemporary military conflicts unmanned systems executes unprecedented scale
of tasks and operations to support military troops. Unmanned systems provide tasks from
purely military tasks to tasks of logistic support. For purposes of medical support are used to
resupply forwarded medical capabilities, including resupply of blood and blood products or
medical equipment. The range of these tasks and operations will definitely grow in the future
military operations.

The idea of unmanned systems to be used for CASEVAC is not new. Medical subject matter
experts are dealing withit for more than two decades. Aim of the paperis to comprehensively
investigate aspects of the CASEVAC executed by unmanned systems and possibility to use
commercially produced unmanned aerial systems, unmanned ground systems and unmanned
aquatic systems for military CASEVAC.

Method of investigation. Investigation was executed as qualitative research to
comprehensively describe different aspects of CASEVAC executed by unmanned systems.
Furthermore, as and quantitative research focused on multiple parameters of unmanned
systems that are essential requirements for fulfillment of CASEVAC tasks, mainly carrying
capacity, system range, ballistic protection of the casualty and possibility to carry required
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medical equipment. Applied research methods were analysis, observation, comparison and
generalization.

Investigation Results. All commercial solutions that were part of our investigation for
the use of unmanned systems, except for the systems that can convert land vehicles to
become an autonomously operated platform, have the very same attribute that is the
casualty during evacuation would not have any ballistic protection. That feature must be
subject of further development, casualty must have protection comparable to the soft
skin, better hard skin ground MEDEVAC assets, or other transportation assets that are
used for CASEVAC. Common feature of the unmanned systems is the fact that
platforms are being developed for other use and transportation of casualty is just
secondary use of the unmanned systems. Positive outcome of the investigations is the
fact that due to their ability to carry enough weight for long enough distance unmanned
systems are feasible solution for CASAVEC. According to the publicly presented
development outcomes of unmanned systems for CASEVAC purposes their use in peace
conditions could be possible in near future. Source of a discussion for their use in combat
conditions must be also ethical considerations and the fact that casualty should not be put
into greater threat than is health risk based on his or her medical conditions. Important is
note the fact that one piece of unmanned system would most likely transport one
casualty. That creates implications for the value of the target for the enemy with one piece of
unmanned system and one casualty, on the other hand limitations for medical planners.
As well as the fact that costs and feasibility of such CASEVAC would probably make it
executed only when specific conditions would be met.

Conclusions. Contemporary degree in development of unmanned systems is high
and it is expected that range of the tasks executed by unmanned systems to support
military operations will grow. Specific way of unmanned systems use is CASEVAC.
In the past especially unmanned aerial systems were taken into account as far as CASEVAC
is concerned. Nowadays unmanned ground systems are rapidly developing for this
purpose and isjust a matter of time when unmanned aquatic systems either on or under
water level will be adapted for CASEVAC use as well.

Besides other important considerations, provision of medical care during evacuation
supported by medical equipment on board, respectively monitoring of medical conditions
and protection of casualty from possible intentional or unintentional enemy kinetic actions
are the greatest concerns.

Limitations. Research was executed on technological solutions that are available as
commercial offer on contemporary market and proclaims possibility to execute transportation
of casualties.

Keywords: unmanned systems; unmanned ground systems; unmanned aerial systems;
unmanned aquatic systems; casualty evacuation.
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Introduction. Indirect fire support is a crucial element for ground forces in the
successful execution of their military operations. The ongoing conflict between Russia
and Ukraine serves as a reminder of its significance. According to available sources,
approximately 20,000-50,000 pieces of artillery ammunition of various calibers are
fired daily and both sides struggle to provide enough ammunition to troops [1]. When
planning fire support, artillery commanders must consider principles of fire direction and
control. The objective is to achieve the desired outcome with minimal rounds fired. This
reduces the risk of detection by the enemy and also minimizes the logistical footprint.
[2,3].

Artillery fire must be timely and accurate to be effective. However, its accuracy can be
influenced by many factors, such as meteorological conditions, target location error, and
many others. Asaresult, artillery fireisnotalwaysdelivered accurately ontarget. The distance
betweenthemeanpointofimpact (MPI)oftheartillery shellsand the center of thetargetis
referred to as the MPI error. However, this error can be minimized by applying appropriate
meansand processes, resultinginincreased efficiency of artillery fire on the target[4, 5].

The precise firing data needed for truly effective fire for effect (FFE) can be obtained mainly
intwofundamentally differentways. The firstand mostaccurateiswhenadjustfire procedure
isused. Ithas, however, several disadvantages; reveals prematurely the position of our guns,
gives the enemy a chance to react and so to reduce the effectiveness of our fire, and many
others. The second method is based on the principle of obtaining sufficiently accurate firing
datato enable artillery units to utilize first-round FFE. The more accurate the firing data
obtained, the more accurate and effective FFE will be, resulting in significant ammunition
savings [6, 7].

The article emphasizes the importance of acquiring precise firing data to increase the
effectiveness of artillery fire on a target. It argues that the implementation and utilization
of modern and accurate means by all artillery units would significantly reduce ammunition
usage while achieving the same effect on the target.
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Method of investigation. Analysis of currently applied accuracy standards for
obtaining first-round FFE firing data was performed. Results were compared with the level
of accuracy of modern assets commonly used in advanced armies. Based on the accuracy of
investigated instruments and methods, authors created increased accuracy standards.
Comparative

analysis of resulting firing data errorsboth for currentand increased accuracy standards was
conducted, using mathematical methods of artillery fire errors reduction and target segmental
transformation [4]. The resulting data was used to calculate the optimal consumption of
artillery shellsneeded to achieve the desired effect on three different types of targets.

Investigation Results. The results indicate that using firing data fulfilling increased
accuracy standards results in significant savings in ammunition consumption when
compared to achieving the same effect on the same target across all three target types.
Specific results are presented in Fig. 1.

Differences in ammunition consumption
between utilization of current and increased accuracy of firing data

672

500

300

200
78
43

Target 1 Target 2 Target 3

100

Optimum shell consumption [pes]

= Optimal shell consumption, current accuracy of firing data

= Optimal shell consumption, increased accuracy of firing data

Fig. 1 Differences inammunition consumption between utilization of current
and increased accuracy standards for obtaining first-round FFE firing data.

Conclusions. Current accuracy standards for obtaining first-round FFE firing data do
not comply with the accuracy achievable by modern assets and instruments. Satellite and
inertial navigation systems, muzzle velocity radars, electronic aiming, and other
devices allow increased precision in comparison with means and methods used in the
past to set current accuracy standards. By providing artillery and maneuver units with
means to precisely determine conditions affecting artillery fire, increased minimal
standards of accuracy can and should be introduced. A significant reduction in
ammunition consumption means a significant increase in available fire support
capabilities. It is hoped that, as a result of the research, military units will be equipped
with precise means to ensure higher efficiency of indirect fire support.

Limitations. The research was conducted on a model situation of the Armed forces of
the Slovak Republic, where currently valid accuracy standards for first-round FFE were
set in 2010 [2]. Computations of errors and shell consumption were conducted for the
Howitzer D-30A and shell OF-462, currently used in eastern Ukraine but also by the
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Armed forces of the Slovak Republic. Determining ammunition savings for a different
weapon system and different doctrinal accuracy standards would require further
research.

Keywords: artillery fire; accuracy; fire for effect; ammunition consumption, firing data.
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Introduction. In the 21st century, the global energy industry is undergoing a transformation
— a transition from an outdated model of the energy sector dominated by large producers,
fossil fuels, and inefficient management systems to a new model with a competitive
environment and equalization of opportunities for development. Preference is given to
increasing energy efficiency and using energy from renewable sources. In this context,
the development of artificial intelligence (AI) is the most important trend of recent
decades, which contributes to the automation of technological processes, and the
development of smart networks and innovative digital business platforms based on Al
will allow not only to effectively manage energy supply and consumption modes, but also
significantly affect strategic priorities, since certain technologies lead to changes in the
conditions and principles of functioning not only of certain energy systems, but also of
socio-cultural aspects of energy consumption. On the other hand, the global practice of
using Al technologies, which contribute to the decentralization of the energy supply
system and increasing the flexibility of responding to consumer needs, significantly
affects the functioning of existing centralized energy supply systems. For Ukrainian
energy companies in the conditions of a full-scale war, this circumstance is a serious
challenge and will require the adoption of strategic decisions regarding the priorities
of the country’s energy development. The full-scale invasion of the Russian Federation
against Ukraine destroyed the process of gradual modernization of Ukraine’s energy
enterprises. However, overcoming the consequences of the armed invasion and radical
changes in the energy sector of Ukraine can become a factor in the transformation of the
entire energy sector of thecountry.

Purpose and method of investigation. The purpose of the study is to determine the
main directions of implementation of artificial intelligence technologies at energy
enterprises of Ukraine based on the analysis of trends in the world energy sector and
taking into account the attacks and destruction of energy infrastructure during a full-scale
war. Achieving the goal involves solving the following research tasks: first, to
characterize the potential and directions of application of Alin energy; secondly, to analyze
the international and Ukrainian practice of implementing Al technologies in the activities of
energy companies; thirdly, with the help of the SWOT analysis method, determine the
areasof useofartificial intelligence technologies for Ukrainian energy enterprises.

General and special methods of scientific knowledge were used during the research. Among
the general methods of research, the methods of analysis and synthesis, generalization,
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induction and deduction, comparison were used to study the specifics of the introduction of
artificial intelligence in energy. Among the special scientific methods of research, the SWOT
analysis method was used, which made it possible to determine the areas of application of
artificial intelligence and optimal strategiesin the conditions of a full-scale invasion.

Investigation Results. The potential and directions of application of artificial
intelligence in the energy sector.

The development of the latest energy technologies significantly affects the strategic priorities
of energy development. Separate technologies, at the same time, lead to changes in the
conditions and principles of functioning not only of individual energy systems, but also of
socio-cultural aspects of energy consumption. Experts haveidentified more than 50 use cases
for Al in the energy sector. Many of these programs support the transition to a sustainable
energy infrastructure that will allow efficient management of energy supply and consumption
regimes. New technological solutions - a wide variety of generating capacities (for example,
renewableenergy sources orenergy storage) or energy-consuming installations (forexample,
household appliances, electric cars, etc.) will allow to balance energy supply and demand.
Moreover, the use of artificial intelligence (AI) technologies becomes not only a way toreveal
new opportunitiesin the organization of the energy supply process for consumers’ needs, but
alsoaneffectivetool forensuring sustainable developmentand operational security of energy
supply systems. Artificial intelligence (Al) is a relatively new technology of wide application
of digital technologies in energy, in particular, algorithms for processing large data sets to
improve the processes of ensuring various aspects of the life of societies. Therefore, the use of
this technology is still notstandardized.

Thelarge-scale armed aggression of the Russian Federation against Ukraine, whichbegan on
February 24, 2022, destroyed the process of gradual modernization of the country’s energy
assets and energy companies. However, overcoming the consequences of an armed invasion
can become a factor in the transformation of the country’s entire energy sector. Ukraine, in
the process of post-war recovery, should use the chance to rebuild the energy infrastructure
immediately on the latest technological base, already adapted for the widespread use of AL
Expertsof theNational Institute of Strategic Studiesbelieve that “for participantsintheenergy
market, digital tools and platforms provide more effective integration of various energy
sources and types of consumers, contributing to better satisfaction of consumer needs and
the reliability of the functioning of energy supply systems. At the same time, digitalization
creates new business opportunities and revenue streams for energy service providers, while
helping consumers better understand their energy consumption and reduce their bills” [1].

The practice of implementing the use of Al technologies in the activities of energy
companies

Implementation of Al technologies in the energy sector occurs both at the level of countries
and isinitiated by business. For example, in Europe, on the basis of artificial intelligence,
the EUPHEMIA algorithm was developed, whichis used today to calculate electricity prices
and allocate cross-border transmission power for a day ahead [2] in 25 European countries.
The Siemens company has started testing a special device for accounting for the electricity
consumed for charging electric cars [3]. The Meter Integrated Charger (MIC) integrates into
standard metering systems with remote data transmission and allows to determine the cost
of charging an electric vehicle and the total costs over a specified period of time. To promote
its Power wall, Tesla has joined a Virtual Power Plant (VPP) operated by National Grid [4],
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which will allow Power wall owners to feed excess electricity into the grid and earn money.
Local authorities are also looking at opportunities to optimize energy consumption with the
help of thelatest technologies and the potential of AL. Forexample, Londonislaunchinga
vehicle-to-grid project, when electricbuses will supply electricity to the network [5].

Russia’s full-scale invasion of Ukraine significantly complicated the country’s energy
transition to green energy and the introduction of artificial intelligence technologies.
However, the Energy Strategy of Ukraine for the period until 2050 provides for the
restoration of the country’s energy sector using the most modern technologies, strengthening
the stability of the system, strengthening the energy security of Ukraine and the European
continent as a whole, and achieving climate neutrality in the energy sector by 2050 [6].
Individual examples of the application of Al technologies in Ukraine’s energy sector already
has, despite the full-scale invasion and significant destruction of the energy infrastructure.
Such projects are mainly implemented in the framework of cooperation with well-known
companies, developers of modern solutions in the field of automation of technological
processes. For example, the South Korean KT Corporation (which is the largest provider of
integrated telecommunications servicesin South Korea) has expressed interestin developing
cooperation with Ukraine in the direction of the development of “smart” networks (Smart
Grid)in Ukraine [7]. Atthelevel of cooperation between the companies, aMemorandum
of Understanding was concluded between JSC Khmelnytskoblenergo (the operator of the
distribution system) and KT Corporation, which provided for the installation and use of
advanced measuring infrastructure, which will allow increasing energy efficiency through the
implementation of technologies using Al and big data. [8]. DTEK Energo, one of the largest
Ukrainian energy holdings, is already implementing certain Al technologies to improve the
efficiency of technological process management at TPPs [9]. Another Ukrainian company,
MHP Eco Energy, putintoindustrial use the “virtual energy assistant” system, which, thanks
to the use of developed algorithms for data processing and machine learning, provides more
accurate forecasting of consumption and optimization of electricity costs at production
sites [10]. Experts believe that Ukraine has the potential to fulfill its commitments, because
currently there are more than 150,000 IT specialists in Ukraine, some of whom already work
with Al technologies, but mostly for an external customer.

Opportunities for the use of artificial intelligence technologies for Ukrainian energy
enterprises.

The analysis of the practice of applying Al on the example of the activities of Ukrainian
energy companies during the period of full-scale Russian invasion and the application of the
SWOT analysis method allowed to determine the opportunities for the use of AI. The analysis
revealed that the strengths of the introduction of Alin the Ukrainian energy sector are, in
particular, the introduction of the position of innovation manager, the possibility of piloting
Al solutions on real projects, the availability of resources to pay for external initiatives,
significant expert potential, etc. Weaknesses include insufficient internal resources to develop
Alsolutions, limited and distributed potential benefits among different organizations, low or
slow return on investment, high initial costs and financial risk. Opportunities of the external
environment can be considered, for example, the rapid development of Al technologies with
opencodeintheworld, theability toimplement Al projectsremotely ona projectbasis. At
the same time, military actions on the territory of the country and the destruction of the
energy infrastructure, the lack of regulatory rules of the use of Al'in distribution networks,
limited access of end users to energy, smart technologies, means of payment or finance were
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classified as significant external threats.

Conclusions. The latest energy technologies and business models of work in energy
markets open up new opportunities for producers, suppliers and consumers of energy, both
in terms of increasing the efficiency of their production activities or energy consumption,
and in terms of the possibility of obtaining economic benefits from participation in work
in the market, ensuring the country’s energy security. The use of Al in the energy sector
provides more efficient use of renewable energy sources, contributes to the decentralization
of energy supply, participation in demand regulation, provision of system balancing
services or direct online electricity trading. At the same time, Ukraine’s need to rebuild its
energy infrastructure after the large-scale destruction caused by Russia’s aggression, the
practical integration of Ukraine’s energy systems into European systems (for example, the
synchronization of the work of the United Energy System of Ukraine with the European
Network of System Operators of Electricity Transmission) give Ukraine a chance to
modernize the country’s energy sector on modern technological base and using Al
technologies. The conducted SWOT analysis demonstrates positive prospects for the use of
Alin the energy sector of Ukraine. The results of the study enable the conclusion that in the
coming years, the penetration of Al into various aspects of the activities of Ukrainian and
global energy companies will increase, since the digitalization and application of Al 'is a
key method and tool that allows managing large and increasingly complex systems.

Limitations. Modern developments in the field of machine intelligence are changing not
only the subjectof scientificresearch, butalso thebusinessenvironment, making it possible to
reveal hidden patterns and combine the interdisciplinary knowledge and experience of
thousands of researchers. Geopolitical trends indicate that in the next few years, all
leading states will develop AI technologies in the energy sector, because the widespread
implementation of AI can provide significant economic advantages through increased
industrial efficiency and increased labor productivity, affect safety in the production and
information spheres, and provide an advantage in the military - technical industry.
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Introduction. A range of studies have explored the use of Al in defense, intelligence,
and economic data analysis. According to Atif (1). Al has potential benefits in military
applications, HRMS, decision making, disaster prevention and response, GIS, service
personalization, interoperability, extensive data analysis, anomaly and pattern recognition,
intrusion detection, and new solution discovery using the highly configurable system and
real-time simulation. For example, there is a significant potential forimprovementin the
effectiveness of special forces and amphibious units through the use of artificial intelligence.
The role of artificial intelligence in conventional weapons as a factor in strategic deterrence
and nuclear weapons, accelerating the innovation race. As a result, the strategic importance
of artificial intelligence as a project of the future, with a comparison to the nuclear race of
the mid-twentieth century. However, it is noted that only certain tasks have been solved on
dataanalysis and pattern recognition, text translation. The pivotal role of the Alin in military
strength evaluation and national security was emphasized by Utsav (2).

Truong (3) conduct a survey of the applications of Al for cybersecurity, discussion on
potential security threats from adversarial uses of Al technologies, and the identification of
potential research challenges and open research directions of Al in cybersecurity. Leenen
(4) emphasizes the potential of Aland big data analyticsin cyber defense, particularly in
detecting patterns and correlations in security event data. Big data analytics and artificial
intelligence have the potential to enhance cyber defense. Current automated systems based
onsyntacticrules may notbe sophisticated enough to handle the complexity in the cyber
defense domain.

Damasevicius (5) provides a comprehensive overview of Al'simpact on various fields,
including economics, finance, and innovation. This is further supported by Ruiz-Real (6),
whoidentifies Al'sroleinbusiness and economics, particularly in digital marketing and
decision making. These studies collectively highlight the transformative potential of Al
in these domains, from enhancing forecasting techniques to improving cybersecurity and
business operations. Taylor (7) found that Al-enabled systems enhance defense capabilities,
the challengesin acquiring such systems for governmental defense, and theneed torecognize
the misalignment of Al procurement with established procurement elements. According to
Ramirez (8) artificial intelligence methods used to predict economic indicators are artificial
neuralnetworks, adaptive systemsof diffuseneuroinference, genetic programming, support
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vector regression, machines extreme learning and other machine learning techniques. One
of the most promising Al technologies islarge language models (LLMs). Despite the fact that
itis very difficult to monitor developing new models and architectures, the vast majority of
the principles remain the same.

Method of investigation. To determine the potential consequences of the use of Al
for military and economic capabilities assessment we used a systematic approach. Its
components were used as amethodological basis, which made it possible to present a holistic
vision of the system architecture of capabilities analysis.

The comparative method allowed authors to compare the potential of different instruments
and models that were developed in the area of LLM, and to assess the possible consequences
of using them. The basis of the work was the data from different sources: The United Nations
(UNROCA), Stockholm International Institute of Peace Research (SIPRI), International
Institute of Strategic Studies and Statista.

Investigation Results. During the development of necessary architecture, we started
from interviewing practitioners in defense industry to create the list of requirements for
our project. It wasnecessary to construct a system that could work completely on offline
network orlocally on only one machine. This could give us possibilities to work with sensitive
information. The other consideration was about incorporation of users’ metadata to restrict
their access according to the privilege level. In our case we tested only local models on CPU/
GPU which could beloaded into RAM. The resulting schema is presented in Fig. 1.
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Conclusions. This research demonstrated the potential for Al and advanced
computational techniques to transform the analysis of military and economic capabilities.
Extending these approaches to broader sectors could accelerate discovery and technology
development. The data-driven analysis enabled by large language models points towards
new possibilities for recognizing patterns and generating insights from vast troves of
unstructured data related to economic and military factors. By training LLMs on domain-
specific corpora of reports, research, and policy documents, they can surface non-
intuitive relationships from across disciplines. Reinforcement learning further allows
optimizing complex decisions and strategies through iterative modeling.

Together, the integration of knowledge-driven Al with rigorous statistical analysis and
validation provides a methodology for military and economic analysis superior to either
humans or Al alone. This study demonstrated the value of mixing computational and
experimental methods in a hybrid intelligence approach. Applied thoughtfully, Al can
enhance foresightand quantitative modeling tobetter inform capability planning and policy.

However, care must be taken to validate Al systems to prevent biases and misuse. Ongoing
research should ensure transparency and ethics around military and economic Al applications.
Overall, this emerging field promises to transform data-driven anticipation of threats and
opportunities in a complex world, if deployed responsibly.

Keywords: military capabilities; economic capabilities; artificial intelligence (Al); large
language models (LLM); defence.
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Introduction. Estimation of the technical condition of aircraft and its equipment is a
significantrequirement to ensuring ahigh level of reliability of aviation technology and flight
safety. The essential condition for dealing with the problem of failure prediction is either the
collection of data from the operation of the given component, or from the values of specific
diagnostic parameters. Since data collection systems are common part of modern avionics
systems, it is possible to use the principle of analytical estimation of errors based on the
evaluation of output parameters. If it is not possible to find a suitable parameter (mileage or
time until oil change, visual condition of a tire until its replacement, etc.) for the estimation
of failure, the technical condition of the aircraft system or entity is evaluated only on the basis
of statistical prediction methods. [1] [2]

This article focuses on position lights on the subsoniclight combat aircraft and advanced
trainer Aero L-159 Alca (designed in the 90’s previous century) and Aero L-39NG (aircraft
designed 20 yearslater —fully certified in2022) with an emphasis on the dependability of
these signalling components. [3] [4] Through long-term operation of the L-159 aircraft
and continuous recording and reporting of faults, we are able to perform a comprehensive
reliability analysis of lighting elements. Based on such observations, there will be possibility
of creating areliability predictive model for lighting and signalling components. In addition,
analysis and comparing failure rates can deal with the degree of criticality of the influence of
position light failures on air traffic safety. The results of this study are crucial for enhancing
understanding and safety measures in the area of dependability of lighting and signalling
systems on modern military aircraft.

Data and methods. Most avionics faults on an aircraft are diagnosed and recorded by
on- board monitoring systems. In the case of position lights, the fault is diagnosed
during a pre-flight, mid-flight or flight inspection. These inspections are carried out by
the aircraft avionics engineer. It is therefore his responsibility to find and describe the fault
and its cause. Records of defects and their descriptions are collected in an integrated
logistics system. Part of this registration system is the “aircraft maintenance”
functionality, where there is an agenda of “defect cards”. All defects of lighting elements
are listed just here. The collection and processing of data is therefore carried out thanks
to this monitoring platform.
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Available scientific sources that deal with analysis of dependability in avionic lights
and display systems use traditional methods like fault-free modelling and predicting
reliability, but in addition, today’s authors often use alternative models and methods to
increase accuracy and applicability in real-world scenarios. [5] [6] [7] [8]

First, we use standard methods of descriptive statistics to describe the main characteristics of
the data. Then, we use a Poisson process to develop probabilistic model based on operational
data statistics in order to model failure rates of the position lights on the aircraft. If we have
information about failure rates (e.g., how many times a position light fails in a certain time
interval), we can use this process to model and predict reliability parameters of individual
components. However, it is important to consider the specifics of the given system and to
prepare and filter appropriate data. R software is used for data processing.[9][10] [11]

Table 1. Example of tabulated data

A/C DATE OF FAILURE MTBF
(days)
6062 28.05.2003 0
6062 31.08.2007 1556
6062 10.07.2012 1775
6062 11.07.2014 731
6062 29.07.2014 18
6062 07.09.2015 405
6062 28.03.2017 568
6062 03.10.2017 189
6062 14.10.2019 741
6062 30.01.2020 108
6062 05.03.2020 35

Results. To find the probability of a given number of events in a period of time, or
the probability of waiting until the next event occurs, we use the Poisson process (where
certain events occur randomly and independently, but continuously). Approximate
results can be seen in Figures 1 and 2.
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Fig. 1 Cumulative Distribution Function for operational based time between failures
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Fig. 2 Histogram for operational based time between failures

Conclusions. In future, using the attained results, a predictive reliability plan for the
product can be modelled, or the level of risk associated with the component failure can be
determined. As part of a long-term initiative, consideration is given to utilizing lighting
technology from the new generation aircraft, which will be experimentally tested and
measured through highly accelerated life testing, and the evaluated results will be
compared with the lighting of the older aircraft. All of this leads to a more precise predictive
analysis of the safety and reliability of lighting and signalling components in order to
effectively plan relevant spare parts and maintenance tasks keeping the high level of
operational availability of the fleet. [12] [13] [14]
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Introduction. Dynamic scientific and technological development contributes to the
introduction of new equipment and advanced technologies in all areas of human activity,
including the military sector. A wide range of military equipment, such as radio-electronic
and electro-optical equipment, based primarily on the use of electromagnetic (EM) energy,
is in the arsenal of the armed forces. Soldiers who use this materiel in the performance
of their duties automatically become users of the electromagnetic spectrum (EMS). Their
dependence on the availability of the EMS then affects to some extent their freedom of
action. If this availability is reduced or lost, then these military users of the EMS cannot
adequately conduct theirown combatactivities. The situationis all the more complexbecause
even if the availability of the EMS is not affected, military forces can still be targeted by EM
energy. In fact, by directing the activities of military forces in the EMS, the nature of the
electromagnetic environment (EME) at a particular place and time can be influenced, and
this can be used by military forces to influence any actor of a military operation. The fact that
the EME encompassesall currently recognized operational domains (land, sea, air, space, and
cyber) then allows military forces to influence any actor of a military operation, in and from
any operational domain, through the EME.

In order for the EMS to be effectively and efficiently used by military forces as a tool for
multiplying military power [1], it is necessary to be able to adequately implement specific
EMS activities. Although the following is not an exhaustive list, the most important specific
EMS activities include electromagnetic warfare (EW), navigation warfare (NAVWAR), signals
intelligence (SIGINT), EMSmanagement or intelligence, surveillance, targetacquisition, and
reconnaissance (ISTAR) [2]. The ability to execute them is considered an unwritten standard
of all modern armed forces in the current concept of military art. However, the day-to-day
reality has shown that managing the above specific EMS activities may not be sufficient,
especiallyinthe contextofthechangingnature of theoperatingenvironment (OE) [3], [4].

Influencing and shaping the character of the OE is done, among other things, through the
EME, whichisaninseparable part of it. Thisis one of the reasons why military strategists
and practitioners are currently faced with the dilemma of how to approach the OE, including
the EMS. Creating a new concept of multi-domain operations (MDO) is then just one of
the many challenges that not only North Atlantic Treaty Organization (NATO), but also
experts at the level of the Alliance member states have to face in the context of security
and defense. The form and manner of planning and conducting so-called electromagnetic
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operation (EMO) is also now being discussed with regard to the EME. According to military
theorists, these could enable military forces to gain and maintain superiority in the EMS
[5] through specific activities incorporated into them. With their help, these forces could
then successfully develop their combat capabilities, operational readiness and achieve the
expected end state of military operations.

Accordingly, the current question is whether all NATO member states should begin to see
EMO as an indispensable capability for their own forces and whether such operations must
inevitably become a national ambition. Similarly, the question of how specific EMS activities
will be viewed in the implementation of EMO and whether there should be internal changes
that alter their nature as a result of some integration into EMO must be answered.

Method of investigation. The article partly reflects the outputs of research activities in
the field of specific EMS activities, in particular EW, which was carried out by the author in
the period 2017-2020. It was a doctoral thesis on “The development of EW in the Czech
Armed Forces providing combat support in the EME during operations in the near future”
[6]. This thesis was developed using a combination of qualitative and quantitative
methodological approaches. The methods used in its implementation were literature
search, field research conducted through individual informal interviews, key issue
identification, causal analysis, risk assessment and brainstorming. It also generalizes
some outputs of the author’s final thesis, prepared in 2022 on “Conduct of EMO from the
perspective of the strategic level of command and control of the Czech Armed Forces”
[7]. These outputs were created using a qualitative methodological approach with the
use of a systematic literature research, a prognostic method “wheel of the future”,
brainstorming, questionnaire survey, interviews with experts and field research
conducted using the method of semi-structured interviews.

The selected outputs of both of the above-mentioned papers were setin the context of current,
publicly available information on the issue of specific activities of the military forces in the
field of EMS. The article also took into account the knowledge of current challenges that the
military forces may face in connection with the addressed issue.

Investigation Results. The field research revealed opportunities and challenges that
military forces are exposed to in relation to specific EMS activities not only at present,
but which they will certainly need to be able to respond to in relation to military operations
in the near future. With the support of publicly available information, a possible approach
and proposal for EMO solution was also formulated, although this issue is still in the
process of being addressed, not only in NATO. All survey results were discussed in the
context of current professional and military publications [8], [9], [10], [11].

Conclusions. The nature of the current OE and the trends that will shape it in the near
future underscore the need for military forces to have realistic capabilities to gain and
maintain superiority in the EMS. To achieve this goal, however, having the capability to
conduct specific EMS activities will not be sufficient in the future. The development of the
concept of MDO makes it clear that military capabilities will need to be addressed in all
operational domains in the future. This means that the operational level of command will
necessarily have to deal with both planning and conducting EMO, despite the fact that the
task of conducting specific EMS activities that will be incorporated into EMO will
remain at the tactical level.

EMO will therefore have to be anindispensable capability for those military forces or
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political-military formations whose ambition will be to conduct military operations
independently, not just to participate in them. However, it should certainly be the ambition of
all NATO member states to understand the concept of EMO, as their military forces can
participate in NATO EMO. Similarly, the issue of EMO should not go unnoticed for reasons
of defence necessity, as theability to planand conduct EMO can hypothetically be acquired by
adversariesorenemies.

Limitations. Due to the sensitivity of the specific activities of military forces in the
EMS, some facts and findings have been generalized to avoid violating the rules of
protection of classified information. However, this generalization did not affect or reduce
the validity of the outputs or the theoretical or practical contribution of the presented
outputs. The quality of the presented outputs remains consistent over time regardless of the
length or duration of individual field surveys.
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Introduction. In the Ukrainian conflict have been new technologies utilized, which
have influenced effectiveness at all levels of command and control. A number of
experts have labelled the character of the conflict as “a drone war” or the “first artificial
intelligence (AI) war”. Atthe same time, we can observe more news, tools, applications and
processes, which have been more or less successfullyutilized.

By studying various sources, most of the studies analyses and comments on the overall situation
are from a higher perspective and does not go deeper into “tactical unit” level. The article
highlights the technologies, which are somehow new or more widely utilized then in times
prior to2022. It describes how they affected tactical level operations and missions. The article
proposesrecommendations for tacticallevel units, mostly combatunitsup tobattalionlevel.

Method of investigation. The research has been based on an in-depth study of a
wide range sources and analysis. The information, data and conclusions were
defragmented into elements and were linked to specific missions and tasks, which are
conducting by combat units according to allied doctrine. The core of the research has been
based on logic, mostly methods of deduction and induction also, based on knowledge of
tactics of combat units, knowledge of new tools and processes.

Investigation Results. Unmanned aerial vehicles (UAVs) will be in future widely
utilized. Small units have to be equipped with them. The partial autonomy in the field of
Intelligence, Surveillance and Reconnaissance (ISR) and requires input into “network” for
feeding the databases used for targeting and decision-making. The enemy will be (and is) also
equipped by drones. Units have to train for destroying the enemy drones, various types of
drones in various conditions (daytime, altitude, speed etc.). The superiority of UAVs and
drones partially blocks the possibility of maneuvering and causes combat units “pinned down”.
This affects the dynamics of battle. Organic anti-drone units should be incorporated into the
maneuveringunits.

Facing enemy, equipped by amount of combat vehicles (meaning tanks and armored combat
vehicles) leads to equip units by antitank weapons. The authors introduce idea of antitank
units on battalion and company level, equipped not only by antitank weapons, but also
equipped by unmanned ground vehicles with antitank weapons and loitering ammunition
(one-direction UAV). This combination can significantly help mostly in defensive operations,
what has beenalso lesson from Ukraine conflict.
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Unmanned ground vehicles (UGVs) donot play decisiverolein current conflict. Despite
thisfact, they havebeen used asloaders, transporting causalities ormaterial in and out of
the frontline. UGVsare waiting for their opportunity. In close future, itishighly possible,
that they will be used generally as supporting tools, maybe equipped by weapons, in order to
support maneuvering units by fire.

The utilization of a thermo-vision and a night vision rapidly increased. This should be usual
gear of foot soldier, crew and vehicle. This enables better situational awareness and better
ability to neutralize enemy. Not only for a night time is this tool applicable. Not always is a
drone solution. Personal gear gives to the small unit's advantage. The success of the battle is
created of a number of small successes.

The Ukrainian forces are supported by a3rd actorin field of space operations. Immediate
sharing of real time pictures, as one of results of space operations, can be the next advantage
and the important input for decision-making. The battalion level should be equipped
by technology, enabling immediate sharing the pictures. The satellite communication is a
reality on tactical level. Units, which conducti decisive operations, may be equipped by this
communication as an alternative. Missed communication makes network centric warfare
asaconceptuseless. Anew war will beabout destroying the networks and links, not only
entities in physical domains. The gaps in own and enemy network as a “overlay” has to be
incorporated into a common operation picture.

Phenomenon of a software defined warfare started by the Ukrainian conflict. A leader’s
decision making is and will be more related on results of systems and devices, like applications,
anartificialintelligence (Al), adata fusionand aModelling and Simulation (M&S). Therefore,
the sentence, that every soldier is a sensor, will be more valid. Units will not only fight, but
will also collect data and information. Based on this, will be introduced possible options and
recommendations, which will be chosen by a leader. Leaders have to be familiar with a targeting,
which will be downsized on unit’s level. Troop leading procedures (TLP’s) is necessary to
adapt. Some phases of TLP last no more than seconds and have to be shared in the horizontal
and the vertical axis, in order tosafe atime. The technology enables track the actions, ordering
troops and comparing, if the specific action is in line of higher commander’s intent. Because
thedevelopmentisenablingactionsfromadetectiontodestroying within decades of seconds,
the units have tobe extremely maneuverable or well protected. The combination is the key.

Nowadays, we speak about technologies more or less separately. The trend is the fusion of
technologies. There exist for ex. combined personal scopes integrating night vision, thermos-
vision, artificial intelligence, GPS and more “in one” smalland compact device. This technical
advantage, enabling tactical advantage, can be lethal for an opposite. The integration into
structure of units is necessary.

Cross domain and multi-domain actions are starting to be more common. Small unit’s
leaders have to understand wide range of circumstances, tactical and technical details
including. We can awaitincreasing: integrating low level air actions (like using small drones),
electronic warfare devices, linking and using results from space technologies and space
domain, cooperation withall typesof aircraft. The units have tobe more combined, butas
best, using same platforms: maneuvering element consisting from manned and unmanned
teams, anti-aircraft/ drone team, anti-tank team or equipment, indirect fire team (able to
operate with loitering ammunition), battery packs and data storages operators, UAV team,
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electronic warfare devices have to be integrated to each element. Battalions have to be able to
operate in multi-domain environment independently, fully using all warfighting functions.
The company level will be more complex and combined. Units have to be more autonomous.
The way for preparing new generation of leadersis tohave developed education and training
programs, based on complex understanding of (hybrid) systems, together with lessons from
praxis.

Thephenomenonofprivatearmies, consisting frompoorsoldierstowell-trained mercenaries,
brings a risk, that enemy can be technologically better equipped and well trained. The
intelligence, esp. enemy analysis, adaptability and initiative is the only way for small tactical
units, how to resist this situation immediately and fulfil their tasks.

Above mentioned presumptions about technologies leads to the informational and
technological superiority, but also to the informational dependence on comfortable
technologies. As essential, itis important to know traditional tools and techniques because of
the principle understanding and because of a contingency plan.

Conclusions. The armies, which have limited potential of manpower and sources, need to
be focus on high level of effectiveness of units and formations. Lessons, made from
Ukrainian conflict, can give us the opportunity for a development not only on strategical or
operational level. The realistic development, applied into military education, training
and successful implementation into real operations can be a way, how to support our
national and common objectives in the field of defense.

Limitations. There have been used only literature, which is not classified and was found
in open sources. Authors were focused on impact on tactical level, mostly on units. The
ideas have not been tested in praxis or as a part of modelling and simulation. The ideas and
results are based on the expertise.
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Introduction. The primary mission of artillery, along with other combat support units, is
to provide support to combat units. Artillery supports combat units primarily by indirect
fire. Therefore, for artillery units to conduct fires effectively, they must have accurately
calculated firing elements. These elements are calculated according to the technical
parameters of the fire vehicle, the ammunition used, the meteorological conditions and
the position of the target and the firing position. The artillery of the Czech Armed Forces
can be understood as a system consisting of a target tracking and detection subsystem, an
information subsystem for command and control, firing means, ammunition, ammunition
supply and security. All of these subsystems must have the capability to orient and determine
the exact coordinates of their own position and other entities in the battlespace. The accuracy
of coordinate determination will be particularly critical and essential for the target
acquisition and fire unit subsystems as it will affect firing accuracy, ammunition
consumption, and dwell timein firing positions.

There are a multitude of ways to determine position today. For artillery, the means of
determining precise positionbased onsatellitenavigationsystem (GNSS) technology, suchas
the Global Positioning System (GPS) or the European Galileo system, and inertial navigation
system (INS) technology are mainly used.

These technologies areimplemented in assets thatare manufactured and dedicated primarily
for military use.

Civilian precision positioning technologies, such as smartphones and commercial GPS
receivers, offer aninteresting prospect formilitary useinartillery. These deviceshavebecome
highly accurate and more affordable positioning devices, opening up opportunities for their
integration into military systems, but with the need to meet strict military standards in terms
of communication security and use.

This paper focuses on a practical evaluation of military and civilian precision positioning
devices thatare currently in use or have the potential for use by the artillery of the Czech
Armed Forces. The aim of the investigation is to assess the potential use of commercially
available devices for the needs of the artillery of the Czech Armed Forces, including a critical
assessment of usability and potential threats. The analysis will include a comparison of the
performance of the devices in different conditions and the possibilities of integration into
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the artillery of the artillery of the Czech Armed Forces. In support of the proposals resulting
from the analysis, a practical experiment based on the identification, comparison, and
verification of the accuracy of civilian and military instruments for precise positioning in
different terrain conditions was conducted.

Method of investigation. The investigation was conducted as part of an experiment.
The experiment to compare the accuracy of the positioning means was conducted using
four specific means, two means from each category:

e Moskito TI - a multifunctional military acquisition device,

e DAGR (Defence Advanced GPS Receiver) - an advanced military GPSreceiver,
e Smartphone - civilian smart phone,

e Outdoor watch - civilian sports watch.

The aim of the experiment was to quantitatively evaluate and compare the accuracy of the
determined means in determining the position in four cycles. The first cycle immediately
after switching on the device, the second cycle after 5 minutes from switching on the device,
the third cycle after 10 minutes from switching on the device and the fourth cycle after 20
minutes from switching on the device, each cycle comprising five consecutive measurements
taken at the shortest possible time interval. A total of 20 measurements were taken with each
device, ateachsite. The individual sites were selected torepresent possible artillery exposure
environments, which are forest, openspace and urban. A database of pointarrays wasused to
control the measurements. The coordinates of the point arrays were used as reference values
to calculate the measurement deviations of each technical means.

Investigation Results. The results of the measurements were used to compare
individual assets and to verify the hypothesis that civilian assets can be used to the
advantage of artillery units under certain conditions. Through experimentation, it was
determined which means provides the highest level of accuracy under realistic conditions,
and how the measurement results are affected by time and changing spatial conditions.

Table 1. Results of measurements in the Forest
Fores
t
Measur AE AN AA distanc
e e
2,606 | 4,839 | -1,170 5,496
7,206 | 4,039 5,230 8,261
4,006 | 4,239 1,030 5,832
2,406 | -1,761 | 1,230 2,982
Measur AE AN AA distanc
e e
2,406 | -0,161 | 14,630 2,411
2,406 | 5,639 9,830 6,131
3,606 | 3,839 8,830 5,267
2,006 | 3,039 6,830 3,641
Measur AE AN AA distanc
e e
3,806 | -2,561 | -8,770 4,587
2,806 | 1,839 | -6,570 3,355
6,206 | 3,639 | -1,770 7,194
3,006 | 1,439 0,630 3,333

MOSKITO

Smart
phone

DAGR
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Measure AE AN AA distanc
e
6,606 | 4039 | 3,830 | 7,743
Outdoo | 7,206 | 1,439 | 4430 | 7,348
N o 4206 | 2561 | 0830 | 4,924
wate 4806 | 3,961 | 0430 | 6,228

Table 2. Results of measurements in the Open space and Urban area

Open Urban
space
Measure | AE AN AA distanc | Measure AE AN AA distanc
e e
3,7 | 7,732 | 12,25 | 8,571 7,976 3,509 -7,760 8,714
1,3 | 7532 | 7,05 7,643 10,976 | 6,909 -5,760 12,969
MOSKITO MOSKITO
05 | 5932 | 645 5,953 8,976 6,109 2,840 10,858
-0,5 | 4,532 | 4,65 4,559 7,176 1,909 0,840 7,426
Measure | AE AN AA distanc | Measure AE AN AA distanc
e e
-1,9 | 8532 | 18,25 | 8,740 6,376 0,909 16,240 6,440

Smart | -1,3 | 8132|1785 | 8235 | gmart | 5176 | -0,891 | 15240 | 5,252
phone | 256532 | 1625 | 6,994 | phone | 184 0509 | 13240 @ 1,894

0,7 | 4332 | 14,85 | 4,388 0,176 | -0,491 10,240 0,522
Measure | AE AN AA distanc | Measure AE AN AA distanc
e e
-2,5 (1,532 | -1,15 2,932 19,776 | 16,109 7,040 25,507
-4,7 | 1,332 | -7,95 4,885 32,776 | 24,109 17,240 40,688
DAGR DAGR
0,1 | 3932 | -0,35 3,933 10,176 | 35,309 17,240 36,746
-0,7 | 1,132 | 0,25 1,330 18,176 | 19,509 25,240 26,664
Measure | AE AN AA distanc | Measure AE AN AA distanc
e e
49 |8,332 | -1,95 9,666 20,376 | 28,309 -3,760 34,880

Outdoor | 67 | 6332 | 3,15 | 9,218 | Outdoor | 8776 | 13,909 | 4240 | 16,446
watch | 352932 | -255 | 4,565 | watch | 7776 | 13709 | 1,240 | 15,761
2310532 -035 | 2,360 5576 | 10,909 | 1240 | 12,251

TheTable1and Table2records theaverage measurementerrors of eachinstrumentatall three
sites in meters. The error magnitudes are expressed as deviations from the ideal value in east
(AE),north (AN) and altitude (AA). From these valuesthe total real distanceis calculated.

Conclusions. The analysis of the results of the research has shown that the use of
civilian devices means for determining the exact position is possible, since civilian means
achieve the accuracy of military certified means. The proposal resulting from the conducted
research is to extend the experiment with additional variables accompanying
positioning for the artillery of the Czech Armed Forces and to verify their use directly in
the environment of the 13" Artillery Regiment and mortar units of the Ground Forces.
Following the verification of the civilian means, analyze the situations in which it is
necessary to use the instruments for precise positioning and, according to the
specifications of each situation, assign the means for precise positioning that most
closely matches the situation.
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Limitations. All measurements were made in civilian areas, without purposeful
interference, and variables affecting the accuracy of the instruments were based only on the
surrounding environment.

Acknowledgements. The authors are grateful to the University of Defence, particularly
the Department of Fire Support, for their support and provision of instrumentation for
the experiments.
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Introduction. Artificial intelligence has become a phenomenon of nowadays and has
a significant impact on many fields, including military art and military science, what is
also one of research directions announced by NATO. The use of Al tools can be
considered as subsystem of “command and control function” at all levels. Al is included
into “smart” weapons, weapon systems and processes (combat robots [5],[6] transport,
supply chains, targeting etc.), training simulators [1] is being explored in the MASA
software (By Sword Co.), but its further role will lie in the need to eliminate inaccuracies
in tactical decision- making, increasing the effectiveness of commanders’ decision-making.
The aim of this paper is to describe possible tools that will support commanders” decision
making using artificial intelligence.

Method of investigation. Military sources are, for obvious reasons, non-public and
disposal of information is limited. Therefore, a literature research and analysis of documents
available in public sources such as the proceedings of I/ITSEC conferences in 2016-2023[7],
published papers in military-themed proceedings (Czech Military Review - Czech
Republic [10],[8], Vojenské reflexie - Slovak Republic [9]) or specialized journals (CHIP)
and papers in the national environment (Czech Republic) has been utilized.
Analogically to the LikPik system [4] (Masaryk University Brno), using deduction and
synthesis, an idea of variant using chatbots to support commanders’ decision making
was built. To test the outputs, the available chatbots (Bing Al, ChatGPT-3,4) were utilized.
The chatbots were asked by identical questions, related tospecific military topics, commonly
used during Military decision making process, Troop leading procedure, Intelligence cycle
or Targeting. Finally, the answers and proposals were evaluated, esp.
agreement/disagreement, completeness or incompleteness in the final text and overall logic of
respond. Here, heuristic methods, based on expertise were used to investigate the
validity of the chatbot responses.

Investigation Results. Copilot with GPT-4 [3] was used to test the feasibility of using
chatbots for military decision-making. The question “Compare the tactical-technical data
of the T-80 and Leopard 2A4 tanks” was answered with a set of basic tactical-technical data
with the conclusion “Both tanks have their specific characteristics and are major players in
modern defense technology. The T-80is characterized by its gas turbine and its ability to
use different types of ammunition, while the Leopard 2A4 is known for its robust design
and reliability. Each has its advantages and limitations, and their success depends on the
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specific conditions and deployment strategy.” The answer to this question was expected to
have a qualitative content expressed in terms of better/worse for each parameter. There was
no photo of the Leopard 2A4 tank, when there is a photo available on wikipedia.cz. The end
of respond consists also sources and literature with protective warning “Bing uses artificial
intelligence, so surprises and errors may occur”. However, the 11 sources from which the
answer was compiled, were listed for the user. The numerical expression of the parameter
“combat potential” as a comparison of (1:x) or (x:1) was not given.

Conclusions.

This article describes the possibility of using artificial intelligence in the segment of decision
support for commanders. As a possible tool for this activity, the use of so-called chatbots
appears (for now, the Chatbot /Chat robot combination is preferably used). In the abstract to
thearticle, only one test questionis presented, but total of 20 validation questions were asked,
which the authors considered valid for reviewing the suitability of use for decision support.

The use of chatbots to support commanders” decision making and related administrative
wouldbeverybeneficial interms of time. Itisimportant to follow informationsecurity policy.
A possible way is to implement such chatbots in a proper way in the military environment
or to develop completely new ones, being closed, protected, controlled, filled by verified and
valid data, approved by relevant authority. In these terms, the information can be credible
and reliable.

Limitations. The use of publicly available chatbots seems to be quite advantageous
with respect to the speed of information retrieval. The problem, however, lies in the
content and origin of the sources. The third wave of Al development (also known as
enterprise Al), using large databases, utilizes data whose authenticity may not be verified
and the validity of the information obtained may be doubtful.

Acknowledgements. The authors respectfully thank to leaders and participants of
“Land Operations Leadership - LANDOPS” project, which focuses on the decision
support for commanders, conducting land operations. Their support, inbreathing ideas
and partial inputs enriched content of this paper.
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Introduction. In the realm of international arms programs, there exists a prevailing
notion during peacetime that such endeavors are a viable avenue for technological
advancement. This sentiment persists, with the European Commission and the European
Defence Agency (EDA) continuing to advocate for and organize international working
groups, thus making this approach a vogue. However, upon closer examination, it
becomes apparent that these programs entail significant drawbacks. Primarily, they prove to
be exorbitantly expensive due to high administrative costs and the necessity for additional
work to tailor future products to meet the unique requirements of individual countries.
Moreover, these initiatives are plagued by unreasonable timeframes, especially due to
prolonged coordination procedures. Consequently, the end products often fail to meet
expectations. Examples abound, including the MTB tank, NH90 helicopter, Eurofighter,
and the KNDS new tank project.

Goliath. The Goliath in thisnarrative is represented by the traditional international arms
programsendorsed by entities like the European Commission and the EDA. These programs,
while seemingly formidable, areburdened by their own weight —marked by exorbitant costs,
extensive bureaucratic processes, and inconsistent outcomes.

David. Instark contrast, the events unfolding during the Ukrainian war have brought tolighta
David-like emergence of improvised weapons. These makeshift armaments underscore both the
acute demand for such weaponry on the battlefield and the inadequacies of established industries
and institutions responsible for conventional armament development. Notably, the conflicthas
witnessed the proliferation of small drones, signaling a transformative shift in warfare dynamics.

The Ukrainian conflict serves as a pivotal moment, revealing the disparity between the
unwieldy, cumbersome nature of traditional arms programs and the nimble, adaptive
response of grassroots innovations. It underscores the necessity for a paradigm shift in how
we approach armament development, emphasizing agility, responsiveness, and innovation
over bureaucratic rigidity.

Investigation Results. We find ourselves in a situation where the prevailing belief in the
efficacy of amalgamating a multitude of forces from diverse countries for the development of
defense technologies lacks substantial justification. Contrary to expectations, this approach
proves to be slower, more expensive, and lacks the guarantee of achieving the desired outcomes.
The inherent complexities involved in coordinating efforts across numerous countries with
divergent interests and priorities inevitably lead to protracted timelines.
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Delays ensue as bureaucratic hurdles must be navigated, consensus reached, and disparate
requirements reconciled. Consequently, the pace of progress is hindered, impeding the timely
delivery of crucial defense technologies. Moreover, the financial implications of such
collaborative ventures are substantial. Administrative overheads, logistical expenses,
and the need for extensive customization to accommodate the varying specifications of
participating nations contribute to inflated budgets. These costs escalate rapidly, often surpassing
initial estimates, and divert resources away from other critical defense priorities. Despite the
substantial investments made, there is no guarantee of achieving the intended outcomes.
The inherently complex nature of multinational collaborations introduces inherent risks and
uncertainties. Divergent strategic objectives, competing interests, and bureaucratic
inefficiencies can compromise the efficacy and viability of collaborative defense projects.
Furthermore, the diverse technological capabilities and industrial bases of participating
countries may notalways align, leading to compatibility issues and suboptimal solutions.

In light of these challenges, it becomes imperative to reassess the efficacy of multinational
collaborations in defense technology development. While international cooperation
undeniably holds promise, a more nuanced and pragmatic approach is warranted.
Emphasizing flexibility, efficiency, and strategic alignment, nations can cultivate more agile
and responsive mechanisms for advancing defense capabilities. By leveraging the strengths of
diverse stakeholders while mitigating the inherent complexities, we can forge a path towards
more effective and sustainable defenseinnovation.

Conclusions. The Ukrainian conflict has served as a poignant reminder of the stark
disparities between the agility and efficacy of individual talented engineers and the
cumbersome, bureaucratic conglomerates supported by current European structures.

Amidst the chaos of warfare, individual engineers, driven by necessity and ingenuity, have
demonstrated remarkable speed, efficiency, and cost-effectiveness in developing improvised
weaponry and countermeasures. Freed from the constraints of bureaucratic red tape and
organizational inertia, these individuals have exhibited a remarkable ability to rapidly
conceptualize, iterate, and deploy solutionstailored to the exigencies of the battlefield.

The lessons gleaned from the Ukrainian conflict underscore the imperative for European
structures toreevaluate theirapproach to defense technology development. Embracingamore
decentralized, bottom-up model that empowers individual innovators and fosters collaboration
across diverse networks of expertise can unlock untapped potential and drive meaningful
advancements in defense capabilities. By harnessing the agility and creativity of individual
engineers while leveraging the resources and expertise of institutionalized structures, Europe can
forge a path towards a more responsive, adaptable, and effective defense innovation ecosystem.

Keywords: new military technologies; Ukrainian war; individual talented engineers;
future products; unique requirements; improvised weapons
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Introduction. At the present time, we are rapidly approaching the onset of the fifth
industrial revolution, which will be fueled by the latest innovations such as advanced
artificial intelligence, robotics, nanotechnology, and biotechnology. These innovations
will provide an unparalleled advantage in today’s business environment. However, we are
currently still in the integration and testing phase of innovations from the 4th industrial
revolution, the application of which is crucial in logistics. Logistics plays a vital role
worldwide in effectively managing the flow of material goods, delivering goods on time,
and optimizing the costs of these processes to ensure customer satisfaction.

Toenhance logistics, “Logistics 4.0” innovations are being utilized, which apply digital and
information technologies and have become industry trends. These innovations include
the Internet of Things, big data analytics, artificial intelligence, block chain technology,
additive manufacturing, cloud computing, and cybersecurity. However, not all organizations
can quickly adopt these latest trends. One such entity is armed forces (and its military logistic
systems. For these reasons, it isimportant to consider the possibilities of applying “Logistics
4.0” innovations in military logistics.

According to NATO's science and technology trends for the years 2023-2043, additive
manufacturing technologies are identified as having a high significance coefficient and
are classified as disruptive technologies, meaning that they conceptually change previous
operational procedures and shows the ability to revolutionize traditional manufacturing
processes and supply chains. By enabling on-demand production of complex parts and
components, additive manufacturing offers significant advantages in terms of flexibility,
cost-effectiveness, and reduced lead times. In military contexts, these technologies can
facilitate rapid prototyping, customization, and repair of critical equipment and vehicles,
improving operational readiness and resilience. Additive manufacturing technologies have
already reached anadvanced stage of development, demonstrated in relevantenvironments,
and it is anticipated that their potential application in military environments and logistics
will be focused on the period between 2025 and 2030 (NATO Science & Technology
Organization, 2023).

This paper focuses particularly on additive manufacturing technologies, also known as 3D
printing technologies. The military environmentishighly specificand complex, so “Logistics
4.0” innovations, specifically additive manufacturing technologies, face challenges and
problems in the application process.
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Conclusions. Study highlights the tactical potential of additive manufacturing within the
logistics framework of the Lithuanian Armed Forces (LAF), with future prospects for its
application at the operational level and during international operations. Integration of
3D printing technology into LAF logistics operations aligns with principles of
rationality, efficiency, and the 4T approach, offering the promise of providing high-
quality equipment to combat units and enhancing their operational effectiveness. Specific
applications of additive manufacturing in military logistics within the LAF encompass a
range of critical functions, including expedient repair of battle damage, production of spare
parts, prototyping and experimentation, addressing component obsolescenceissues, and the
fabricationof UAV components. These applicationssignify the diverse capabilitiesof additive
manufacturing to address logistical challenges and ensure the readiness of military units.

Moreover, the adoption of additive manufacturing by LAF logistics units has the potential
to catalyze the development of a more decentralized logistics approach, thereby reducing
logistical footprint and enabling a shift from a traditional “push” model to a more responsive
“pull” approach as necessitated by operational demands.

To facilitate the effective implementation of additive manufacturing in military logistics, a
comprehensive three-phase plan or project should be developed. Such a plan would outline
the necessary steps and milestones for the successful integration of additive manufacturing
technologies into LAF logistics operations, ensuring seamless adoption and maximizing the
technology’s benefits for military readiness and operational efficiency.

In summary, the strategic adoption of additive manufacturing holds significant promise for
enhancing logistic capabilities of the Lithuanian Armed Forces, enabling them to adapt to
evolvingoperational requirements and maintain ahighlevel of readinessin dynamicsecurity
environments.

Keywords: additive manufacturing, 3D printing, military logistics, Lithuanian Armed
Forces, technology integration, readiness enhancement.
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Introduction. The growing popularity and use of electric vehicles is clearly visible not
only in today’s traffic, but also in the analysis of the vehicle market. One example that
reflects the needs of society is the rapid and drastic increase in the global purchase of
electric vehicles. One of the most recent examples of electric vehicles in the military is the
Delfast, an electric two-wheeled vehicle currently in use in Ukraine, which allows a
soldier to carry a Javelin missile launcher or a sniper team to move quickly and silently.
These figures and examples show that not only traditional electric vehicles are appearing
on the market, but also electric vehicles that are not yet in use in the Lithuanian army. The
study carried out an assessment of electric and internal combustion enginevehicles.

Method of investigation. The PERKUNAS electric motorcycle and its internal
combustion engine counterpart were selected for the study of thermal radiation level,
noise level and acceleration. For the comparison of traction force and maximum speed
on road surfaces, the electric vehicle OSTARA KRAMPUS and the MB G-Class were
selected. FLIR C5 THERMAL CAMERA was used to measure the thermal image and
DECIBEL X: dB SOUND LEVEL METER was used to measure the noise level. The
acceleration of the motorcycles was measured using a DRAGY DRG-69 accelerometer.

Investigation Results. Experimental tests have shown that there is a significant difference
in the level of thermal radiation between an electric motorcycle and its counterpart, as
shown in Fig. 1. The main sources of heat in an electric motorcycle are the front and rear
electric motors, which heat up to around 26 degrees Celsius, while an internal combustion
motorcycle engine can reach a maximum temperature of around 90 degrees Celsius.

When looking at the traction forces of an electric and an internal combustion engine vehicle
Fig. 2, there are clear advantages of an electric vehicle, such as high torque and simplicity of
the powertrain - no need for components such as a clutch and gearbox. The KRAMPUS only
needs one direct drive to reach a top speed of 120 km/h on sand, whereas the MB G-Class can
only reach speeds of up to 40km/h.
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Fig. 2 Traction forces of different cars

Conclusions. Electric motorcycle components heats up ~71 % less than vehicles with
ICE. Main heat sources are hub motors witch are rotating and hard to disguise, therefore still
easily identified via thermal cameras.

Noise level of electric motorcycle drops by ~35 % and all created noise is from tires-sand
contact, where comparing with ICE motorcycle peak noise levels measured from engine and
exhaust system.

In all on sand measured acceleration all-wheel drive electric motorcycle accelerated faster
and had more grip. As speed increases up to 60 km/h difference between rear wheel drive
and all-wheel drive motorcycles decreases, because main advantages of all wheel drive is
noticeable in low speeds.
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Krampus uses electric motors with high torque and generates higher traction forces.
Compared to MB G-class in all speed range Krampus has higher traction forces and could
drive onsnow or sand without speed limitation where MB speed would belimited to 95 km/h
on snow and 40 km/h on sand.

Limitations. However, further researchisneeded before this new material canbe used
in military applications. Such as:

* Reliability testingofelectricdrivestocomparethelongevity of standard and electricvehicles
and to assess the limits of selected components;

¢ Battery longevity tests assessing the degradation of the energy capacity of the selected
batteries during vehicle operation under extreme conditions.

It is hoped that, as a result of the above-mentioned studies, the new vehicles could be
incorporated in military transport sector.

Acknowledgements. This work was carried out in collaboration with JSC OSTARA and JSC
ELEKTROCIKLAS
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Introduction. The contribution is devoted to the emerging, but all the more relevant,
issue of the strategic grasp of the quantum issue (including the North Atlantic Treaty
Organization quantum strategy). The authors map the positives (added value) of the
emphasis on this agenda and the weaknesses resulting from the delay in this issue.
Attention will also be paid to the quantum capacities of the individual Central European
countires, as Czech Republic, Slovakia, Hungary, Austria and Slovenia (including
mentions of the topic in strategic documents and its possible personnel,
organizational and financial coverage).

Method of investigation. In relation to the issue, both the approach of individual
countries and the priorities of relevant international organizations (North Atlantic Alliance,
European Union, possibly others) are being monitored. In this context, is it possible to
claim that the European Union focuses more on technology as such, with the security
dimension of the topic being left behind? Does the North Atlantic Treaty Organization
monitor the parallel activities of the Union and individual member states, or does it carry
outits activities in this area “on the green field”.

In this context, the content and diction of existing strategic-conceptual documents will be
monitored, respectively the related external constructive-critical comments, especially from
the private sector environment.

The period after 2010 to the present is covered, with the fact that, in relation to all individual
countries, as many identical variables as possible are monitored, which will enable a
subsequent comparison, possibly also a SWOT analysis.

Investigation Results. In relation to the topic, there is an effort to formulate
recommendations for relevant actors at the level of the mentioned states, including a
summary of best practice from the environment of other (more advanced) countries.
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Fig. 1: Concepts of quantum warfare using various quantum technology-based systems
(Ktelina, Dtibravcik, 2023).

Conclusions. Quantum technology represents a relatively new solution, the anchoring of
whichatthelevel of statesand relevantinternational organizationsrepresentsavery pressing
challenge, especially inlight of the sharp deterioration of the international security situation.
Mastering theissue can thusbe a decisive advantage in the event of a possible conflict, or
rather play arolein therelated deterrence. Onthe contrary, failure tomaster the topiccan
become a significant weakness, degrading the potential of a certain actor’s security system.

Limitations. In relation to the topics, interviews with national experts and open sources
are primarily used, with the exception of classified information. Althrough this aspect
can be perceived as limiting, it is also a prerequisite for publishing a study initself.

Acknowledgements. The paper was prepared on behalf of AMBIS University, to whom
the authors thank for the support.
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Introduction. Unexpected disruptions to an organization’s operations, including
cyber security incidents, technological failures, and process errors, underscore the
need for implementing Business Continuity Management (BCM) with a focus on cyber
security and the use of information technology. Cyber threats have become an integral part
of the business environment, making it essential for organizations to take measures to
minimize risk and mitigate the impacts of these incidents.

Business continuity in the context of cyber security involves planned procedures and actions
designed not only to ensure the continuity of providing products or services after a
cyber-incident but also to minimize damages and restore normal operations. Within
business continuity management, it is necessary to consider specific threats and
vulnerabilities associated with information technologies and ensure that recovery and
resilience measures take the cyber context into account.

The implementation of BCM in the realm of cyber security includes the development of
plans, testing their effectiveness, and continuously updating them based on new threats and
technological developments. Close integration between cyber security and BCM is critical to
ensuring thatorganizations canrespond rapidly and effectively tocyber eventsand minimize
their impacts on their business operations.

Conclusions. In summary, integrating BCM with a focus on cyber security is crucial
in today's business environment due to the prevalence of cyber threats. This
integration involves proactive measures to safeguard operations, comprehensive
continuity planning, and aligning recovery efforts with evolving cyber risks.
Continuous testing, updating, and collaboration between cyber security and BCM
teams are vital for enhancing readiness and responsiveness to cyber events, ensuring
business continuity, and minimizing potential impacts.

Keywords: cyber security, information technology, cyber threats, risk mitigation, incident
response, resilience measures, continuity planning, organizational preparedness
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Introduction. When analysing issues related to information security, it is necessary
to take into account the specifics of the aspect of security, that security is an integral
part of information technology - a field that is developing at an unprecedented pace. In the
modern digital landscape, the security of data transmission over networks, especially
Wide Area Networks (WANSs), is of paramount importance. As WANs span large
geographical areas and often traverse multiple administrative domains, they are
particularly vulnerable to various security threats. One critical aspect of ensuring the
security of WANSs is the development of secure routing algorithms. This essay aims to
explore the challenges associated with developing secure routing algorithms in WANs
and discussinnovative approaches that offer promising solutions to these challenges.

Challengesin Developing Secure Routing Algorithms for WANs: Developing secure routing
algorithms for WANS presents several challenges due to the unique characteristics of these
networks:

e Scalability. WANs often consist of numerous interconnected networks and
devices, making scalability a crucial consideration in designing routing algorithms.
Traditional routing protocols may struggle to scale efficiently while maintaining security
measures.

e Heterogeneity. WANs encompass diverse networking technologies, equipment,
and administrative domains. Securing routing protocols across such heterogeneous
environments requires solutions that can accommodate varying security requirements and
infrastructure configurations.

e Dynamicity. WANs are subject to dynamic changes in network topology, traffic
patterns, and security threats. Routing algorithms must adapt to these changes in real-time
to ensure continuous and secure data transmission.

e Security Threats. WANs face a wide range of security threats, including malicious
attacks such as spoofing, eavesdropping, and denial-of-service (DoS) attacks. Routing
algorithms must incorporate robust security mechanisms to mitigate these threats
effectively.

Innovative Approaches to Secure Routing Algorithms: To address the aforementioned
challenges, researchers have proposed innovative approaches to developing secure routing
algorithms in WAN:Ss:
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e Trust-Based Routing. Trust-based routing algorithms establish trust relationships
among network entities and use trust metrics to make routing decisions. By considering
the trustworthiness of neighboring nodes and network paths, these algorithms can mitigate
routing attacks and ensure secure data transmission.

e Cryptographic Techniques. Cryptographic techniques, such as digital signatures,
cryptographic hashing, and secure key exchange protocols, can enhance the security of
routing protocols in WANS. By encrypting routing messages and authenticating network
entities, cryptographic-based routing algorithms can prevent unauthorized access and
tampering of routing information.

e Intrusion Detection and Prevention Systems (IDPS). Integrating IDPS
functionalities into routing algorithms enables proactive detection and mitigation of
security threats in WANs. By monitoring network traffic and behavior anomalies, IDPS-
enhanced routing algorithms can identify and respond to malicious activities, thereby
enhancing network security.

o Software-Defined Networking (SDN). SDN architectures offer centralized control
and programmability of network resources, facilitating the implementation of secure
routing algorithms. By decoupling control plane functions from data plane operations,
SDN-based routing algorithms can enforce fine-grained security policies and adapt to
dynamicnetwork conditions more effectively.

Conclusion. Securing routing algorithms in WANs is essential to safeguarding the
integrity, confidentiality, and availability of data transmitted over these networks. While
traditional routing protocols may lack sufficient security mechanisms to address
emerging threats, innovative approaches offer promising solutions to enhance the
security of WANSs. By leveraging trust-based routing, cryptographic techniques, IDPS,
and SDN, researchers can develop secure routing algorithms that meet the evolving
security requirements of modern WAN environments. As the digital landscape continues
to evolve, ongoing research and development efforts in this area are vital to ensure the
resilienceand security of WANsagainst emerging cyber threats.

This paper introduces a novel method for enhancing the security of communication
networks, particularly in the context of WANS. By incorporating a set of advanced functions
tailored toeach variant of themethod, crucial details regarding the communication network’s
structure and initial data about network nodes and subscribers are specified. Additionally,
the method calculates integrated security indicators, enabling the selection of secure routes
between network nodes from all available communication routes. As a result, secure routes
are efficiently provided tonetwork subscribers, ensuring robust data transmission security.

Theresearchpresentedinthispapercontributestothefield ofinformationcommunicationand
offers practical implications for the planning and development of new network connections.
Specifically, the method’s applicability extends to various network architectures, including
corporate intranets and extranets, where ensuring secure communication is paramount.

Keywords: computer networks, routing algorithms, information security
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Introduction. The problem of migration is an accompanying phenomenon in the history
of society, caused by a number of factors (wars, deep economic crises, lack of living
resources, etc.). These are phenomena that cause fluctuations in society and induce a series
of problems related to forced migration and integration of refugees in the host country
[1]. The Czech Republic was the first Visegrad country to regulate migration (resp.
immigration) in detail since 2000 [2]. It responded in the same way to the 2015 refugee
crisis. However, the current war in Ukraine is causing continuous and large-scale forced
migration from Ukraine to Central and Western Europe, with significant differences from
the 2015 refugee crisis [3].

This situation needs to be addressed not only by individual states but also by European
integration groups. On 8 February 2024, a preliminary agreement was approved to support
thereform of the EU’sasylum and migration system. The Common European Asylum System
(CEAS) [4] should set minimum standards for the treatment of asylum seekers across the
EU, as they are not treated uniformly across the EU under the current rules. However, in the
words of the Minister of Transport, the Czech Republic will not support the current form of
the migration pact.

Therefore, the aim of this article is to analyse the legal aspects of migration in the Czech
Republic, to analyse the development of migration, to make a comparative study of the state
of migration before the war in Ukraine and currently during it, and to outline the approaches
of the state to deal with the refugee wave and illegal migration on the territory of the Czech
Republic.

Method of investigation. The article focuses on the analysis of migration in the
Czech Republic from several perspectives. Part of the analysis is devoted to illegal
migration in the Czech Republic, including its structure, the main migration routes and also
illegal migration in transit. It also analyses the administrative expulsion of foreigners
from the territory of the Czech Republic over the period under review. In the
comparative study of the state of migration in the context of the war in Ukraine, the criteria
focused on the number of refugees to the Czech Republic, illegal entries and legally residing
citizens of Ukraine on the territory of the Czech Republic, the impact of migration on
internal security and public order, and changes in the state’s approach to migration in
the context of the refugee wave.
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Investigation Results. A comparison was made of the situation before and during the war
in Ukraine based on the criteria set out above. The comparison found that in 2022, there
was a record increase in total irregular migration, of which a significant part of irregular
migrants transited through the Czech Republic (16 times more than in 2021) and affected the
numbers of persons reported as irregularly staying. The reason for this is that the Czech
Republic is part of the main corridor - the Western Balkan route to Western Europe.
Following the security situation on the territory of the Czech Republic, the protection of
the internal border with the Slovak Republic was temporarily reintroduced, and police
cooperation was intensified in the Western Balkan countries and at the border crossings
between Slovakia and Ukraine.

In 2022, there was also a significant year-on-year increase in the number of foreigners with
legal residence in the Czech Republic (by almost 160%) due to the high number of refugees
from Ukraine (37% of the total number of all registered foreigners with legal residence) for
whom Regional Assistance Centres for Ukraine were established.

Conclusions. The results of the comparison can be used as a basis for developing
and improving the state of migration solutions in the future. With the help of the
research results, it is possible to identify the positives and negatives of approaches to
migration and to determine the direction of their further development in the framework of
further research. In general, however, it is essential to promote legal migration to ensure
the internal security of the state. In the fight against illegal migration, on the other hand, it
is necessary to focus on new trends in the field of transit illegal migration and on the
coordination of security measures throughout the Czech Republic to cooperate with the
security forces of foreign partners to effectively detection smugglers of illegal migrants,
to initiate the tightening of penalties for illegal crossing of the state border and
unauthorized stay onthe territory of the state.

Limitations. The results of the analysis may be distorted due to a possible lack of
relevant information, as some facts related to the migration issue may be subject to
secrecy and therefore publicly available information may not fully correspond to the
actual measures taken. Another limitation may be the limited number of criteria included
in the comparison.

Acknowledgements. The authors would like to thank AMBIS University, Prague for
its financial support.
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Introduction. Disinformation has become part of the “hybrid war’. Social media and
offline media are disseminating disinformation across the broad public. Public
opinion polls illustrate that a majority of the public considers at least some disinformation
to be accurate and relevant. There have been many attempts to map disinformation sources
and tackle them from a rational point of view. Many approaches are primarily based on
fact-checking and tackling disinformation in a very rational way. These approaches have
limits, especially in times of crisis, such as the COVID-19 pandemic or the war in
Ukraine. Our approach, therefore, develops methods to tackle disinformation respecting
human nature and driving forces of our behaviour. People donot change their attitudesin the
long term, but their behavior does. For this reason, it is more effective to change people’s
behaviour. The topic is very relevant now, as evidenced by the appearance of European
Commission President Ursula von der Leyen at the World Economic Forum in Davos
this year. She mentioned the urgency of this problem in her speech. There is a debate
about which tools are appropriate to eliminate disinformation narratives. Countries are
oriented towards different approaches, from restrictions to educational activities.
Several tools bring results only in the long term. But if a crisis occurs, such as the
pandemic. It is necessary to choose more effective approaches.

Method of investigation. The project is based on content analysis of key strategic
documents, such as strategies, concepts, methodologies, etc. We will focus on countries
where they have already created a strategic communication system and on countries where
this system is still being created. Interviews with experts will eventually supplement the
analysisof documents.

Investigation Results. The result of the project will be a summary of best practices of
strategic communication functioning models. Next, recommendations will be formulated
on what the ideal model of strategic communication should look like. We focus on
conceptual starting points, institutional support and ways of implementing individual
campaigns.

Conclusions. The strategic communication of the state is currently, especially in the
CEE countries, a topical topic. There are two reasons. On the one hand, the countries of
the CEE region are exposed to Russia’s disinformation and propaganda activities, whose
goal is to underminethedemocraticprinciplesofthe Westernworld.
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The second reason is technological development and artificial intelligence, which are also
becoming important “weapons of the adversary”. For this reason, individual countries
should createeffective toolstowithstand the mentioned pressure.

Limitations. A limitation of the project is the availability of individual documents, which
can also be classified. For this reason, research will be based on open sources, but this
should not fundamentally reduce the value of ourstudy.

Acknowledgements. The presented conference contribution is based on a project that
the author implements as part of the dissertation thesis. The author is grateful for the
opportunity to present his results at an international forum.
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Introduction. The explosions of war do not only tear up battlefields; they also tear up
families. The most vulnerable members of our societies, children, suffer from war.
Although children should be guaranteed the protection guaranteed by international
conventions [1], many families prefer to send their children to the relative safety of a
foreign country. As soon as a child enters the territory of the country of destination, he or
she is subject to that country’s socio-legal protection legislation. In many cases, the child is
placedinaninstitutional setting.

The paper’s main aim will be to present the results of a unique research that mapped the
reflection of current war conflicts on the situation in Czech children’shomes. Weinvestigated
whether ongoing war conflicts have an impact on the composition of children in these
institutions and to what extent children’s homes are transported to meet the needs of
children from areas of war conflict. This issue is minimally elaborated in the Czech space; the
responsible ministries need in-depth analyses. Wefocused our research on the area of special
educational needs, the area of socialization of newly arrived childrenin the Czech school
environment, and the area of social interaction of children with experience of war conflicts
with children from the intact population.

Method of investigation. We are utilizing a qualitative research approach that has
demonstrated efficacy in prior studies [2]. Qualitative research methodologies have the
potential to significantly enrich the contemporary inclusive paradigm [3]. Our initial data
collectionemploys semi-structured interviews and participant observation, withinterviews
being the predominant method in qualitative research [4]. Notably, researchers have a
shifting perception regarding the interview process, emphasizing the need for researchers to
reconcile their personal involvement with their professional stance [5].

We contend that an actively engaged researcher yields more dependable results than a passive
researcher [6]. As qualitative researchers, we maintain close contact with the subject group,
investing significant time within the research environment [7]. This proactive involvement
mitigatesrespondent distrust, particularly in close-knit communitieslike the children’shome
we study. Data collected from interviews and observations are analyzed using grounded theory
and interpretive phenomenological analysis, methods deemed suitable for our context. Research
objectivity is paramount. Given the potential for bias inherent in qualitative research due to the
researcher’s presence, we emphasize objectivity and utilize triangulation. Triangulation involves
subjecting our findings to scrutiny from other research methods or researchers [8].
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Conclusions. We found that the number of children from war zones in the children’s
homes surveyed has increased significantly. We recorded children from Ukraine,
Afghanistan, and Yemen. Inaddition to these children, the number of children fleeing not
from the war but from the economic situation in their home countries is steadily
increasing. There is a clear need for intensive social and special education support in all
cases. The trauma of war experiences has an impact on a wide range of personality traits
in children [9].

Our research hasidentified several new areas where Czech children’s homes need more
experience. In particular, these are issues of religion and socio-cultural norms. We have also
identified the need to significantly strengthen the training of teaching staff in the area of
skills for working with children traumatized by war and refugee experiences. Our results will
contribute to new methodological approaches that will significantly improve the quality of
work with children whose temporary homes are children’s homes.

Limitations. A major limitation of our research is the difficulty of generalizability, as we
studied only a limited sample of children. Another significant limitation is that we have
focused on highly personal areas of children’s lives that are by default understood as difficult
to generalize. Given the relatively short time that the issue of children from war zones in
children’s homes has been an issue, further and especially longer research in this area
willbeneeded.

Acknowledgements. This research was carried out with the support of the Federation
of Children’s Homes of the Czech Republic (FICE CR), which is to be thanked for providing
access to a very unique number of children’s homes, which allowed us to obtain very
stimulating findings that will undoubtedly help to improve the work of teaching staff in
children’s homes not only in the Czech Republic, but also in similar institutions in other
countries.
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Introduction. Foreign trade in strategic commodities is as old as mankind itself. From a safety
and security perspective, military equipment and dual-use goods are listed as strategic
commodities in customs management. The definition of military material is given by the legal
norms of the Czech Republic, in particular Act No 38/1994 Coll. “On Foreign Trade in Military
Material” and its implementing Decree No. 210/2012, as well as Act No 594/2004 implementing
the European Communities regime for the control of exports of dual-use goods and
technology, including its implementing regulations, and Regulation No 2021/821 of the
European Parliament and of the Council, including its implementing regulations amending the
original Regulation No 428/2009. Dual-use items are a wide range of goods, technologies and
intangible goods (licences or software) that are primarily produced for civilian use but, due to
their nature and characteristics, can be used or abused for the production of weapons of
mass destruction, biological weapons or for possible military purposes. Foreign trade in them
is strictly monitored, defined by Commission Regulations and other implementing legislation,
and their inclusion or removal from the list is accompanied by regular meetings of the expert
groupsresponsibleforupdatingthelists.

The World Customs Organization, through national customs organizations, carries out customs
supervision of this foreign trade. Important partners are also the licensing administrations,
which have decision-making authority over the granting of export or import permits necessary
for the smooth and lawful foreign trade in these sensitive goods. Risk management in this area is
particularly important for the determination of acceptable and unacceptable risk, which is based
on an analysis of legal standards and a statistical assessment of exports and imports of these
commodities within the territory of the Czech Republic. The identification of risky commodities,
the establishment of conditions for international trade in them and effective monitoring of this
kind of trade will contribute to ensuring greater security in the Czech Republic.

Method of investigation. Quantitative analysis of hard data obtained on the basis of
official documents provided by the General Directorate of Customs of the Czech
Republic for the purposes of this research shows the evolution of this trade over a
period of 10 years. The objective of the research is to analyse the growth in exports and
imports of selected strategic commodities by country of final consignee or exporter.

Investigation Results. International trade over the last two years has been strongly
influenced by the change in the political order in the world and the emergence of several
armed conflicts that may just be taking advantage of these technologies. The Czech Republic
has committed to respect an embargo on selected commodities, but this does not mean that
these commodities
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cannot be secured by interest groups in other ways and elsewhere. The statistical assessment
of exports and imports shows an increase in both customs declarations and the volume of
funds. A significant milestone has been the embargo against Russia and Belarus due to the
invasion of Ukraine, whichhas seena dampening of selected exports to these countries. Given
theincreasein exports to China, we believe that these deals are being conducted through
a Chinese intermediary that supplies Russia with these goods as part of along-standing
relationship. The increase in the number of simplified declarations confirms that this practice
isideal for smugglers who make it difficult for customs to detect these exports.

Conclusions. Trade in strategic commodities is growing cumulatively, as shown by
the statistics provided by the Directorate General of Customs. The Czech Republic is a
country of interest especially for countries from the former Soviet Union and China, which
seek these products because of their favorable price, friendly user interface and high quality
of products that can withstand comparison with other, much more expensive products.
Unfortunately, this is also a major liability, especially for government authorities and
security forces that can manage and control the trade in these products. Ease of use,
quality, as well as availability and accessibility of spare parts and service, make these
products attractive to embargoed states and organizations or various terrorist or
extremist groups with a risk of direct use against state-protected interests or sites. The
international trade system, new trends in customs procedures, and the failure to
comply with the ethical framework for trade make it difficult for control authorities to
carry out rigorous controls and to set up quality control mechanisms, which can be a
major risk in the area of safety and security.

Limitations. Unfortunately, this research was conducted only on the territory of the
Czech Republic, which may reduce the relevance of the development of trade in strategic
commodities in the area of safety and security, however, in the context of historical ties with
other countries, the quality of the products required and their availability, especially for the
Eastern Bloc countries and China, this research is useful for determining selected restrictions
or sanctions on specific products or countries.

Acknowledgements. It would not have been possible to produce this paper without the
data received from the Directorate General of Customs. The well-prepared data,
knowledge and experience of the selected staff of the Directorate General of Customs were a
greatinspiration.
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Introduction. The number of arguments and explanations dealing with the description
and definition of the politics of fear is increasing. This topic has become extremely
important, especially after the beginning of the Russian aggression in Ukraine, as the
war started not only on Ukrainian territories but also affected Russian citizens.

It was the French author Michael de Montaigne who wrote “The thing I fear most is fear” [11].
Of course, theentirehistory of mankind ismarked notonly by the use of fearin politicsbut
also by a desire to free itself from it [13]. Fear, as a negative emotion, is a constant companion
ofindividualsandsociety.Ineverydaylife, itmanifestsitselfasaninstinctforself-preservation
from objectively existing threats. And a significant portion of fears are generated by society.
Fear, to the highest degree, is a political sentiment. However, we should emphasize that this
feeling can arise in conditions of both real and imagined, illusory, and false dangers, but it
is experienced asreal. The quality of life in society depends on the intensity of this social
sentiment [13].Itis of utmostimportance tounderstand the scale and nature of this social
sentimentinRussianowadaysinorderto proposescenariosfor the futureof the country.

While there is no single, universally accepted definition of the politics of fear, summarizing
the existing views on the problem gives us an opportunity to identify main methodological
approaches that have been encountered in the academic literature. The socio-political
approach, as exemplified by scholars such as Wendy Brown [4], Arjun Appadurai [2], Didier
Fassin [6], and David L. Altheide [1], scrutinizes fear as a social and political phenomenon
deeply embedded in power dynamics, institutional structures, and broader socio-political
conditions. This perspective recognizes fear as a force that not only influences individuals
ona personal level but also shapes and is shaped by societal structures. By exploring the
nexus between fear, governance, and societal responses, scholars employing the socio-
political approach contribute valuable insights into the ways in which fear operates within
the complex tapestry of political landscapes[7].

The psychological approach, on the other hand, delves into the intricate realms of individual
and collective psychology [3], dissecting the cognitive, emotional, and behavioural
dimensions of fear. Pioneered by notable figures like Stanley Milgram [10], Philip Zimbardo
[17], and Robert Jay Lifton [8], this approach sheds light on how fear can be harnessed or
manipulated by political actors to influence decision-making, attitudes, and responses [12].
By examining the psychological underpinnings of fear within political contexts, scholars in
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this field unravel the complexities of authoritarian control, social conformity, and the erosion
of individual agency in the face of fear-inducing tactics [5].

As this article embarks on a comprehensive exploration of the politics of fear in the Russian
context, it draws on these diverse methodological approaches to unravel the complexities
surrounding fear as a political instrument. The questions posed — What s the politics of fear,
and how can we measure and analyze it? How is the politics of fear used in Russia? To what
extent doRussian people want to participateinit? And what are the possible future scenarios
for the development of such politics? — serve as guiding beacons in navigating through
the labyrinth of fear’s influence on political landscapes. This article seeks to contribute to a
nuanced understanding of the politics of fear, transcending geographical confines to offer
insights that resonate on a global scale.

Methodology is paramount in unravelling the intricacies of the politics of fear, and this
article employs a multifaceted approach that draws from various disciplines to
comprehensively explore its manifestations in the Russian context. To measure and analyse
the politics of fear, the instrumental approach is leveraged, emphasizing the strategic use
of fear by political actors. Insights from scholars like Corey Robin [14] and Sheldon
Wolin [16] guide the examination of how fear is deliberately manipulated to shape
public opinion, legitimize policies, and maintain authority. Through an examination of
historical and contemporary events, this approach provides a lens to discern the calculated
use of fear in Russia’s political landscape.

The discursive approach, illuminated by the works of Brian Massumi [9] and Ruth Wodak
[15], is integral to understanding how fear is constructed, disseminated, and reinforced
through language and discourse. By analysing the narratives employed by the regime and
other social actors, this approach unveils the discursive techniques used to perpetuate fear.
In the Russian context, this involves scrutinizing political speeches, media narratives, and
public discourse to discern patterns that contribute to the cultivation and dissemination of
fear. The discursive approach ensures anuanced exploration of how language becomes a tool
in the arsenal of political actors toinstill and perpetuate fear among the populace.

Complementing these approaches, the socio-political lens is employed to delve into the
broader social, political, and institutional factors shaping the politics of fear in Russia.
Scholars like Wendy Brown [4] and Arjun Appadurai [2] guide the examination of power
dynamics, institutional structures, and societal conditions thatboth shape and are influenced
by the politics of fear. This includes an analysis of state policies, the role of institutions in
propagating fear, and the societal responses to fear-inducing tactics. By integrating these
methodologies, the article aspires to offer a holistic understanding of the multifaceted
strategies employed in the politics of fear in Russia, transcending traditional disciplinary
boundaries.

Method of investigation. The concrete methods of research will include both
computational methods and critical discourse analysis in order to understand what
methods are used by authoritarian state in order to implement the politics of fear. The
research will be based on data collection from Russian media, official documents and
speeches. I am collecting data from these sources to gain insights into the evolving
landscape of Russian society during the second half of the year of the war (from August
24,2022, to January 1, 2023) - the period before and after the announcement of partial
mobilization.
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Investigation Results. The investigation into the politics of fear in Russia, utilizing
diverse methodological approaches, reveals nuanced and interconnected results across
different segmentsofsociety.Intheinstrumentalapproach, the opposition faces multifaceted
strategies such as repression, legal constraints, and discrediting, illustrating the regime’s
systematic efforts to control dissent. Elites, on the other hand, experience coercion,
patronage, and surveillance, indicating a complex relationship where fear is wielded
strategically tomaintain their allegiance. Supporters, manipulated through propagandaand
the cultivation of enemy perceptions, showcase the regime’s success in shaping a narrative
that fosters loyalty and conformity.

Through the discursive lens, the investigation finds that the regime employs techniques like
othering, demonization, and disinformation to control public discourse. The opposition
faces silencing and repression, whereas elites are subject to loyalty cultivation and symbolic
power utilization. Supporters, in turn, witness the construction of anational identity through
othering and stereotyping, reinforcing the regime’s narrative. These findings highlight the
regime’sastute use of language and discourse to perpetuate fear and shape societal attitudes.

The emotional approach reveals the profound psychological impact of the politics of fear.
Oppositionmembers experience self-censorship and radicalization, while elites grapple with
compliance and loyalty. Supporters, in the face of amplified propaganda, exhibit increased
loyalty and obedience, demonstrating how fear can mold emotional responses and behaviour.
Lastly, the socio-political approach elucidates the broader societal consequences, including the
suppression of dissent, erosion of democratic space, and reinforcement of regime legitimacy.
Elites consolidate power through fear-driven compliance, while supporters contribute to
social cohesion through conformity and limited critical thinking. Overall, the investigation
underscores the intricate ways in which fear operates at different levels of Russian society,
influencing individuals, elites, and the broader socio-political landscape.

Conclusions. The exploration of the politics of fear in Russia through diverse
methodological approaches has provided a nuanced understanding of the intricate ways
fear operates across different segments of society. This comprehensive investigation
highlights the role of politics of fear in shaping power dynamics, influencing individual
and collective psychology, and contributing to the broader socio-political landscape. The
findings emphasize the regime’s strategic manipulation of fear to consolidate power,
control narratives, and maintain societal cohesion. As Russia navigates its future,
understanding the multifaceted strategies employed in the politics of fear becomes crucial
for envisioning scenarios that may either perpetuate or challenge the existing dynamics,
ultimately shaping the trajectory of the country’s political landscape.

Limitations. While this article provides valuable insights into the politics of fear in Russia,
it is important to acknowledge certain limitations inherent in the research.

e Firstly, the availability and accessibility of information about the politics of fear in Russia
may pose limitations. Given the nature of the topic, certain aspects of the regime’s strategies,
especially those related to surveillance and repression, might be concealed or challenging to
access. This limitation can affect the comprehensiveness of the findings and may lead to an
incomplete understanding of the actual dynamics at play.

e Secondly, the study primarily explores the politics of fear from an analytical standpoint,
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and the subjective experiences of individuals within the society may not be fully captured.
Future research could benefit from incorporating qualitative methodologies, such as
interviews or surveys, to gather firsthand perspectives and experiences related to fear in
the Russian political context. Despite these limitations, this research lays a foundation for
further investigations and discussions on the multifaceted nature of fear in Russia’s political
landscape.

Acknowledgements. The author is thankful to the Council for At-Risk Academics
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Introduction. In an era of constant technological progress and globalization
processes, terrorism emerges as one of the most significant threats to the contemporary
world. Its ability to adapt to new technologies and global reach transforms terrorism into
an unpredictable force, eliciting considerable attention at both national and international
levels. As a complex phenomenon, terrorism reflects not only direct security impacts but
also broader social and political dynamics shaping its manifestations and strategies.

History shows that terrorism is not a product of modern times; the changing forms and
methods of terrorist acts are evidence of its adaptation to various epochs. However, the
specific perspective on terrorism varies between societies, as evident in the Czech Republic
(CR). The central theme of the article is the analysis of the perception of terrorism in the CR,
a country that, although seemingly on the periphery of direct terrorist attacks, is not isolated
from this threat. Itexplores how terrorism resonates among citizens and their reactions, both
on an individual and collectivelevel.

The goalis to provide a comprehensive view of terrorism, its historical development, current
manifestations, and the ways society responds to its threats. Special attention is given to the
specifics of the CR, bringing new insights into the issue of terrorism and itsimpact on society.
The analysis of the topic reveals how terrorism is perceived in the context of the Czech public
and what strategies are effective in preventing and addressing terrorist threats, enriching the
discussion on global and local security policy.

Method of investigation. The quantitative study initiated with a thorough examination
of academic literature and online resources on terrorism, laying a solid theoretical
groundwork and providing a comprehensive summary of current knowledge in the field.
Following this theoretical groundwork, a detailed and systematic questionnaire focusing
on terrorism’s critical aspects was crafted.

Data gathering was executed via a standardized online survey using Survio.com, streamlining
the collection process from a broad respondent base. This phase spanned 50 days, with
198 participants. The online method was chosen for its quick distribution, anonymity for
participants, and immediate data processing capabilities, emphasizing sample diversity to
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enhance result representativeness.

The statistical software R was employed for data analysis, facilitating the examination of
categorical variables through contingency tablesand the x2independencetest. Thisapproach
yielded a quantitative evaluation of variable relationships, identifying statistically significant
patterns. The findings provided a nuanced understanding of terrorism and its perception
within the study’s demographic, condensing the research process and insights into a focused
examination of terrorism’s multifaceted impact and public perception.

Investigation Results. The analysis reveals that nearly all respondents (99%) are
acquainted with the issue of terrorism, uncovering significant awareness of this matter
within Czech society. Although the majority of participants were able to identify the basic
characteristics of terrorism, the variance in responses exposes variability in the depth and
precision of their understanding. This phenomenon can be attributed to the diversity of
information sources, primarily the internet and mass media, which serve as the main
channels for acquiring information on terrorism. The study also indicates less consistent
knowledge about specific terrorist events and their historical contexts among the public,
suggesting a need to expand public discussion and education in this area. The importance
of critical thinking in selecting and interpreting information, as well as the significance of
scholarly literature for gaining a deeper insight into the topic, is emphasized. The findings
underscore the necessity for further education and awareness to achieve a more
comprehensive understanding of terrorism and its impacts, which is crucial for developing
the public’sability tocritically analyseand effectively respond to terrorist threats.

Conclusions. The analysis of the results revealed that although the public in the CR is
generally familiar with the concept of terrorism, there is a significant disparity in the depth
and accuracy of their understanding. The findings indicate that despite a large portion of
respondents encountering information about terrorism, primarily through the internet and
mass media, the quality of this information and the ability for critical thinking about
terrorism remain limited. The predominant use of the internet and media as primary
sources of information suggests a need to enhance awareness and provide deeper
analysis of terrorist events and strategies, which would lead to an expansion of the
public’'sunderstanding ofterrorism.

Additionally, the research indicated that significant terrorist events with international
repercussions, continue to have a strong impact on public perception of terrorism, emphasizing
the importance of historical context in terrorism education. This finding underscores the
significance of integrating complex historical and political aspectsintoeducational programs
and public discourse, to better comprehend terrorism in its many dimensions.

Given the low incidence of terrorism within the CR and the simultaneously high awareness
of global terrorist threats, it is evident that terrorism is perceived as a global problem with
potential local impacts. This paradigm emphasizes the importance of a societal approach to
preventionand education, wherecritical evaluationofinformationand adeepunderstanding
of both historical and current aspects of terrorism can significantly contribute to society’s
resilience against terrorist threats.

Limitations. The primary limiting factor is the difficulty in controlling the sample of
respondents given the chosen method. Another limiting factor is the low willingness of
respondents to participate in research surveys addressing the issue of BW.
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Introduction. NATO member states are obliged to provide assistance to another
NATO ally in the event of an aggression. Despite many critical or even antagonistic
statements by political leaders of selected NATO member states, most contributors are
taking a responsible approach to increasing their readiness for the defence of their own
state and the collective defence of allies, and to the related development of military
capabilities. The development of collective defence within NATO is thus based on the
development of the armed forces of individual NATO Member States so that the
capabilities and organisational structures developed are capable of responding flexibly to
both military and non-military threats not only in the contemporary, but especially in the
foreseen future operating environment. When each Member State provides for its own
defence, it also becomes a reliable ally and a trusted partnerin the collective defence system.
Moreover, the provision of collective defence requires an increasing degree of
interoperability with thearmed forces of other Member States.

Tothisend, Member States shall develop the national defence system and defence capabilities
and ensure the necessary resources and their efficient and transparent use. Also, of course, in
response to the dynamics of the contemporary operating environment, a review of concepts
and approaches, and the associated technological modernisation, is required to ensure that
the individual armed forces, individually and collectively, are able to respond adequately to
symmetric, asymmetric and hybrid threats. This also requires an alignment of the overall
concept of development and deployment, as the high level of interoperability required in
many cases poses an additional challenge. Interoperability among NATO countries is key to
enhance collective defence, and NATO defines the term interoperability as: “The ability to
act together coherently, effectively and efficiently to achieve Allied objectives.” [1]

Interoperability is achieved on three interconnected layers, namely the technological, the
process and the human element. We observe that most of the technologies used within
NATO member states are compatible, which has been achieved through the joint efforts of
NATO member states in the development of new weapon systems and their procurement.
We consider the standardization of processes by individual NATO countries to be a problem
area, which in turn directly impacts the interoperability of the human element. U.K. Royal
Navy Vice Adm. Guy Robinson, chief of staff to NATO’s Supreme Allied Commander
Transformation said, at the National Defense Industrial Association’s JADC2: All Domain
Warfare Symposium July 18.: “NATO has been clear enough in setting and
communicating
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standards and objectives to alliance members. So, why aren’t we as interoperable as we'd
want to be? ... Well, having a standard is one thing, meeting a standard is something

altogether different “[2] The aim of the study is therefore, on the basis of a case study, to
proposea
possible way of achieving interoperability applicable within NATO Member States.

Method of investigation. To address the research problem, the Joint Terminal Attack
Controller (JTAC) national program accreditation case study was used as the main method
[3],[4], [5], [6]. The auxiliary methods of investigation, namely synthesis, deduction and
analysis, were also applied.

Investigation Results Given the nature of current and anticipated future joint
operations, understanding and developing interoperability is a necessary step in
achieving operational effectiveness. To ensure interoperability at the standardisation level,
the implementation of NATO standardisation documents alone is not sufficient. Our
analysis of the current state of play has shown that the very structure of NATO standard
documents allows individual Allies to make their own national changes or to deal with
specific events or situations in different ways, which can lead to a lack of interoperability
and misunderstandings.

The case study demonstrates a solution in the form of accreditation for those elements and
activities that, when implemented by a particular NATO member state, meet the minimum
requirements for achieving interoperability, in terms of technology, processes and the
human element. This implies the need for their clear definition in doctrinal documents and
subsequent understanding by components of the armed forces of NATO Member States.

Conclusions. There are many political, security and military benefits to being a
member of NATO. Passive membership based on Article 5 of the Washington Treaty
can lead to a significant reduction in the benefits of NATO membership and thus to a
reduction in the collective defence of NATO. The achievement of interoperability
among Allies and with partner countries will enhance collective defence not only
within NATO but will also contribute to the enhancement of globalsecurity.

We consider interoperability to be a critical aspect, and its development must be supported
by the development of other areas of capability building, in particular the doctrinal
environment, organisational structures, and material and technical means. Therefore, on the
basisoftheresults of theresearch conducted, itisadvisable tofocus onthe harmonisation
of the development of the armed forces of individual NATO member states in order tobe
able to conduct joint military operations dynamically and surprisingly, even against a peer
adversary, as part of the rationalisation of the ways to achieve interoperability.

Limitations. However, there is a need for further research, such as:
e areassessment of current organisational structures, training concepts and equipment,

e the introduction of advanced technologies for interoperability with Alliance partners to
ensure that all Member States are able to contribute fully to NATO’sjoint operations.

Itis recommended that the concept of enhanced interoperability be applied in military
practice as a result of thisstudy.

Acknowledgements. This research was carried out within the framework of the
scientific project of the Ministry of Defence of the Slovak Republic “Optimisation of
methods of firing at ground targets by artillery units of the Slovak Armed Forces”.
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Introduction. Inthe space between “peace and war”, whichis called the gray zone in international
relations, stateactorsoperate with theintention of achieving theirinterests withoutusing their
own military force. The term “gray zone” defies categorization as well as framing, which would
establishaninternational legal framework and, if crossed, could trigger alegitimate response
from the international community. Poweractors such as the United States of America (US), the
Russian Federation (RU) or the People’s Republic of China (CN) operate within the space of
thegray zone. Giventheambiguity of the term, the possibilities of conducting activities within
the gray zone are also expanding in an increasingly sophisticated manner.

Despite the effortsof authorsand institutions working in the field of military, thereis currently
no unified definition of the term “gray zone”. In September 2015, the US Special Operations
Command published “The Gray Zone”, which states that “gray zone security challenges,
existing short of a formal state of war, presentnew complications for U.S. policy and interests
in the 21% century. We have well-developed vocabularies, doctrines and mental models to
describe war and peace, but the numerous challenges of the gray zone between them defy
easy categorization” [1]. The US Special Operations Command introduced the term gray
zone to “describe activities, actions, or conflict in the space between peace and war” [2].
The former commander of the US Central Command (CENTCOM) retired (Ret.) US Army
Gen. Joseph L. Votel described this area as a “characterized by intense political, economic,
informational, and military competition or competitiveness that is stronger in nature than
conventional steady-state diplomacy, yet short of conventional warfare” [3].

Method of investigation. Using relevant methods of qualitative theoretical scientific
research, in this article we present our research findings and insight into some selected factors
contributing to the clarification of the theoretical view of the “Gray Zone”.

Investigation Results. The beginning of the use of the term gray zone in the 21* century
can be dated to the year 2010. This concept, as well as its characteristics, has achieved a
certain shift. Military leaders, strategists, institutions, etc. published a number of
publications and perspectives on how to understand this space and how to operate in it at
the same time. They react to the change and development of the modern way of
conducting warfareand try to grasp thespace of thegray zonein suchaway thatthey can
coveritand achievetheirgoals set in it.

We can see that the political, diplomatic as well as economic means that once side-lined
warsnow constitutea distinctive feature of modern military-political thought. The paradigm
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of war is part of the modern or contemporary world. In this context, there is a need for
continuous refinement in the conduct of the approach to war to avoid stagnation. Operating
in new domains, namely the cyber and space domains, have expanded the capabilities of
actors to operate on multiple ‘fronts’. This may result in achieving even greater ambiguity in
achieving their objectives, as well as weakening the organisations that provide international
security.

Conclusions. In connection with the development of the global security environment,
the ways of waging war as well as the view of war itself are evolving. Currently, state actors
will not achieve their geopolitical objectives through the use of military force, while its
direct use requires a large amount of personnel, special military equipment and financial
resources. Even if they are allocated and used for a particular military campaign, the
objective of the campaign may not be achieved and this may result in unforeseen
consequences [4].

The issue of the gray zone is addressed mainly by experts from the field of security studies.
Representatives of the US, respectively the West, the RU but also the CN deal with the gray
zone and try to use this space to their advantage as best as possible, which points to its
importance.

Certain issues arise with the examination of the issue of the term gray zone within an
international legal framework. The applicability of the gray zone is not uniform; actors must
change certain elements to achieve their interests, e.g., based on geographical distribution.
Aspartoftheuseof the gray zoneby the RU, the US, or other great powers, itis difficult to
evaluate the success of the operationbecause the gray zoneisnot defined, or framed. The
evaluation of its success and/or effectiveness may differ based on the point of view of the
conflict actors. An actor who operates within the gray zone may have a different perspective
on the achieved results than the one against whom the activities are carried out.
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Introduction. Civil-military relations are still an under-researched area in relation to
the existence and deployment of armed forces. However, it is the factor that significantly
influence the management of the state and the use of relevant power tools, including the
armed forces. The problem of civil-military relations is as old as formally constituted armed
forces. The roles of civilian leaders of the state and senior military leadership were created
during the history and currently are formulated in the legislative documents. This
relationship has implications for the effectiveness of strategic decisions in pursuance of
national interests. The military is more than simply a tool to its civilian principals. Friction
between the military establishment and its civilian leadership is not a contemporary
phenomenon. The debate concerning civil- military relations has been a fundamental issue
for long time and surely in the future will be as well. Tension between members of the
military and civilian leaders existed, exist and will exist. Especially it was visible in the post-
communist states in which democratization processes took place. The Central and Eastern
European states have putin place the core institutions and practices of democracy and thisis
reflected in civil-military relations in these states. This was, among other things, requirement
for their accession to NATO and the EU. The members of these organizations are currently
using and planning military force in the future. This trend poses fundamental questions
about the use of military force in world politics and the relationship between civilian
political leaders and the military in shaping when and how force is used.

The aim of this paper is to carry out research of the fundamental factors affecting the
establishment, deployment and control of armed forces. The intention is to provide a
comprehensive and comparative overview of the approaches used in the application of
civil-military relations in achieving goals at the strategic, operational and partially tactical
level. The author’s effort is to achieve a comprehensive view of the considered issue with an
emphasis on use in democratic states and organizations.

Method of investigation. Due to the theoretical framework of the paper, empirical-
analytical methods were used to achieve the goal. Subsequently, synthesis was used. The
main functions of the chosen approach were: description, classification, abstraction and
typology. When processing individual parts of the text, the analysis of the achieved
theoretical knowledge as well as empirical conclusions were applied. These were
subsequently generalized and deductions and partial predictions were made. The
supporting methodological approach was the use of a combination of theoretical
knowledge and practical experience of the author, using sociological and psychological
approaches that were, are and probably will be used in the issue of civil-military
relations.
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Investigation Results. It was found that in democratic states there is a legislative
framework for the establishment, control and deployment of armed forces. Civil-
military relations must be linked to security and to democratization. However, each state
has its peculiarities. Their mutual understanding is important especially in multinational
operations. This can help in reducing differences of opinion and in achieving both political
synergy and military interoperability.

Security isa complexissuein democratic states as well as in the states with some form of
authoritarian regime. Security in this context implies the only (external/national defence)
role for the military in democratic and dual (internal/public safety and external/national
defence) role for the military in authoritarian regime.

In transition states with weak civilian control, discussion of these roles runs the risk of
challenging the status quo, in the absence of specificattempts to reduce the armed forces’
role in internal policing. Coups d’état or undue military pressure on the government could
result. Accordingly, a more propitious setting for civilian control of the armed forces must
be consciously built. There is tension between the need to have the military focus on its
mission of external security (notably where history and constitutional provision press the
armed forcesintointernal security activities) and theneed tohave the military fill the gap
where government capacity to deliver services or maintain internal security islow.

Conclusions. This paper can assist both civilian and military officials in
understanding their place in civil-military relations and their competencies in
managing the armed forces. The concept of civilian control of the professional military
in the democratic states is strongly given. The concept of the subordination of the
military to civilian control ensures the continued adherence of democratic principles.
Mentioned principles produce impassioned discussion on both (military and civilian)
sides. The primary question in the past was: what pattern of civil-military relations to
create. Nowadays primary question is: where is the balance between impact of civilian
nonprofessional decisions (in military point of view) and impact of military professional
influence to political decision makers. The most important issue is: what pattern of civil-
military relations will best maintain the security of precise nation.

Limitations. Despite some predictions, it is not certain which direction civil-military
relations will take. Only the future will tell whether the military-professional aspect will be
strengthened and respected when setting strategic goals, or whether the aspect of political
responsibility will be more enforced. It appears that the evaluation of the mentioned aspects
will be a never ending process and further research is needed.

Keywords: civil-military relations; democratic control; professional control; military
personnel.
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Introduction. Environmental pollution is the least obvious but very serious consequence
of war that cannot be underestimated. The war made Ukraine even more vulnerable. In
addition to economic consequences, destruction of infrastructure and forced migration,
war causes serious direct and indirect environmental consequences, including pollution
of air, water and soil; destruction of natural ecosystems, reduction of biodiversity and
deterioration of the quality of the environment as a whole; spread of diseases and pests;
increasing the risk of man-made disasters. The ecological consequences of this war will be
felt not only on the territory of Ukraine, but also far beyond the borders of the country,
both in the short and long term. The war has a negative impact on the climate of the
planet, in particular, due to the increase in the amount of greenhouse gases in the
atmosphere, which were formed during the hostilities; deterioration of the quality of life of
the population due to air, water and soil pollution; decrease in investment in renewable
energy sources. The restoration of Ukraine’s environment after the war will be a long and
difficult process. Ukraine has assumed a number of environmental obligations, both at the
national and international level, and is trying to fulfill them, since the fulfillment of these
obligations is one of the factors of the success of the Euro integration policy of Ukraine
and ensuring sustainable development.

Method of investigation. The issue of studying the impact of the consequences of the
war in Ukraine in the context of global environmental security is complex and belongs
to an interdisciplinary field of knowledge. This determines the methodological basis
of the research, which is based on the principles of objectivity, multifactoriality and
systematicity. Therefore, to study the phenomenon of global environmental security as a
component of military actions, using the example of Russia’s armed aggression against
Ukraine, the most justified method is, first of all, the interdisciplinary method of discourse
analysis, because it allows you to answer the following questions: first, what local
environmental consequences will Russia’s war against Ukraine have ; secondly, what are
the environmental challenges of Ukraine’s post-war recovery period; thirdly, what are the
global environmental consequences of the war in Ukraine and how will it affect global
warming; fourthly, what environmental obligations Ukraine has undertaken and how it is
able to fulfill them during a full-scale war. The study of the impact of environmental
consequences of the war in Ukraine was conducted using a systemic approach, which gave
a holistic view of the environmental consequences of military actions at the regional and
international level. The application of the method of analysis and synthesis made it
possible to systematize environmental challenges, as well
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as to assess their short- and long-term consequences. The method of document analysis
madeitpossible to determine thekey components of climate policy at thelevel of the UN,
the European Union, and Ukrainian climate commitments. The empirical basis of the work
was the basic documents of the UN and the Council of Europe on the main directions of
international climate policy, official documents of the Ministry of Environmental Protection
and Natural Resources of Ukraine and the Ministry of Regional Development of Ukraine
[2, 11, 12], analytical materials of ChatamHouse, the WorldBank and the National Institute
for Strategic Studies [1, 3, 4, 8], studies of Ukrainian and international environmental
organizations [5-7, 9-10].

Investigation Results. Local ecological consequences of Russia’s war against Ukraine.
The obvious consequences of military actions in Ukraine are the loss of life, the
destruction of houses, the destruction of civil and military infrastructure, mass migration,
the deterioration of the economic condition of countries and the living conditions of the
population. At the same time, the Russian troops are carrying out deliberate actions
that cause man-made accidents and threaten the ecological security of millions of people
who live far beyond the borders of hostilities. Military actions pose a threat to the
environment of the country and the region due to increased emissions of carbon
dioxide, increased amount of waste and pollution of water bodies.

Fighting and theneed tobuild fortificationslead to the destruction of forests and other natural
ecosystems. The decrease in the number of trees, in turn, leads to an increase in carbon
dioxide emissions into the atmosphere. According to Chatham House, during the first
seven months of the hostilities, about 100 million tons of carbon were released into the
atmosphere [1]. An increase in carbon dioxide emissions also caused by fires in forests,
settlements, and fields; burning of oil and gas storage facilities, factories, gas stations; using
of inefficient diesel generators; military equipment; detonation products of rockets and
artillery shells.

The war caused a sharp increase in the volume of specific waste, including damaged and
abandoned vehicles and equipment, projectile debris, household and medical waste. Some of
the waste is highly toxic. The volume of such waste has already reached a scale not seen on
the European continent since the Second World War.More than 325,000 tons of destroyed
Russian equipment alone have accumulated on the territory of Ukraine [2]. In addition,
huge volumes of waste from the destruction of residential and transport infrastructure were
created. According to preliminary estimates, Russian troops destroyed about 6.8 thousand
buildings, which generated 15.2 billion tons of waste. More than 200,000 cars and trucks
destroyed in Ukraine during hostilities are currently stored in specially places[3]. According
to the experts of the National Institute of Strategic Studies, the post-war reconstruction of
Ukraine should not copy the pre-war structure of the economy, which was based on fossil
fuels, but develop with the implementation of effective technologies for the processing of
war waste for their reuse and be subordinated to the task of developing an ecologically clean
Ukraine with «green» economy” [4].

Even before the start of the full-scale war, Ukraine had a shortage of water resources. In
2019, Ukraine ranked 125th among 181 countries in the world in terms of available drinking
water reserves [5]. Forced withdrawal of Dnieper water from the Kakhovsky Reservoir
by the occupiers and its supply to Crimea in violation of technological requirements had a
negative impact on water availability in the region. It is impossible to fully estimate the
losses, because
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the Kakhovskaya HPP was under occupation before its detonation. Today, those crimes
against nature that take place in the combat zone are defined by experts as ecocide [6]. The
biggest of them is the destruction of the Kakhovskaya HPP dam.

Environmental challenges of the period of post-war reconstruction of Ukraine. According
to experts, the largest share of emissions will be caused by post-war recovery, when
power plants, industry and buildings will have to be rebuilt. The construction sector,
which uses a large amount of concrete, is generally one of the sectors with a very high level
of greenhouse gas emissions.

International and European experience shows thatitis possible to reuse certain types of
war waste, destroyed objects and property. For example, after the Second World War,
the reconstruction of Warsaw was accelerated by the use of materials that remained after the
end ofhostilities. Inparticular,undamaged wholebricks werereused, and constructionwaste
was crushed into concrete.

Evenaftertheend ofhostilitiesand restoration of theirrigation system due to global warming,
the volume of fresh water in most river basins of Ukraine will decrease. This means that
water resources in Ukraine are threatened not only by the actions of the occupiers, but
also by climate change, which must be taken into account in the course of post-war
reconstruction.

Environmental consequences of the war in Ukraine and global warming. The war
aggravated the issue of international food and energy security, in particular, due to
periodic blockades of food exports from Ukraine through the Black Sea. Global energy
independence, which is a prerequisite for international security, has faced significant
challenges. Although EU countries are attracting additional resources to get rid of energy
dependence on Russia, in the short term there is a risk of a return to fossil fuels. But on
the other hand, this military aggression can become an incentive for the gradual reduction
of dependence on fossil fuels.

The environmental impact of Russia’s war against Ukraine is not limited to the territory of
Ukraine. Deputy Secretary General of the UN, Executive Director of the UN Environment
Program, said that «the countries that directly border Ukraine are aware that the war
unleashed by theRussian Federationhasa cross-border nature ofimpactonnature» [7].

The greatest climate challenges for humanity in this century are the reduction of
biodiversity, overpopulation and global warming of the planet, which leads to the mass
extinction of species, the reduction of useful resources to maintain a normal standard of
living of humanity. The war on the territory of Ukraine significantly increases the negative
effect of these challenges. War accelerates the process of species extinction, as ecosystems
are destroyed in the course of hostilities, leading to the death of plants and insects typical of
those areas, as well as large animals such as mammals and birds. According to experts,
the war is directly related to the overpopulation of the planet, since the use and
destruction of natural resources during military operations occurs much faster. The main
«resource» in Ukraine in economic terms is soil, so war directly destroys fertile soil as a
resource, which leads to mass migration and increased struggle for resources for
existence. Greenhouse gases formed on the territory of Ukraine as a result of military
operations will directly affect global warming. The military is one of the largest emitters
of greenhouse gases in the world. Due to the war, the military industryis growing, which
is very energy-intensive and additionally emits greenhouse gases into the atmosphere [8],
which cannegatively affect the plans for the green transition [9]. The
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sharp increase in greenhouse gas emissions was caused by the Nordstream pipeline accident
and leak, whichreleased about 300,000 tons of methane, one of the most powerful greenhouse
gases[10], and emissions produced by long-haul flights over Asia after the imposition of
sanctions against Russia.

Environmental obligations of Ukraine. In2021, Ukraine undertook to reduce greenhouse
gas emissions. But as a result of Russian aggression, the funds that were planned to be
spent on energy efficiency, the green economy, renewable energy sources, the creation of
new nature reserves and the preservation of species are now being spent on military actions. The
government of Ukraine admits that this war is accelerating climate change and causing
an increase in greenhouse gas emissions. The strategic goal of the country’s post-war
reconstruction is a clean and safe environment, compliance with the European green course,
and reconstruction of the economy according to the principles of sustainable
development. Among the main environmental issues that became relevant due to Russian
aggression, the Ukrainian initiative

«Aggressor refunds» should be singled out -amechanism for compensating the aggressor for
damage caused to the environment and climate of the planet and including this mechanism
in the Paris Agreement [11]. To date, the Climate Law has been finalized in Ukraine, which
covers all directions in the field of climate policy formation and implementation, and work
on the plan of measures to implement the updated Nationally Determined Contribution of
Ukraine to the Paris Agreement has been completed [12]. Ukrainian experts emphasize the
need toreflect the environmental consequences of the war in Ukrainein thereports of the
Secretariat of the UN Framework Convention on Climate Change.

Conclusions. Full-scale Russian aggression against Ukraine will have very serious
negative consequences for the ecosystem of the country and the region, both in the short
and long term. This war is taking place in a period of global climate change and has
anegative impact on climate trends. Since the beginning of the large-scale invasion of
Ukraine, the country’s environment has been under the constant destructive influence of
new threats to environmental security. The active phase of hostilities in Ukraine not only
negatively affects the environmental security of the country and the countries of the region,
but can also become one of the factors of climate change and disrupt the achievement of
global climate goals. The consequences of the war create a risk of destabilization of the world
food and energy markets. Although EU countries are raising additional resources to break
their energy dependence on Russia, there is a risk of a resumption of global dependence on
fossil fuels, narrowing the window of opportunity to limit global temperature rise. On the
other hand, although in the short term Russia’s full-scale war against Ukraine resulted in
an energy imbalance, in the long term such a shake-up of the system could accelerate the
development and transition to renewable energy sources and bring the world closer to
achieving climate goals.

Limitations. Emissions caused by military operations in peacetime and during hostilities
have only been partially investigated. Today, there is no standardized procedure for measuring
greenhouse gas emissions by armies, and military emissions are excluded from the Paris
Agreement. Therefore, the introduction of universal methods for calculating environmental
damage from military actions and their impact on global climate change remain relevant, as
itshould contribute to the successfulimplementation of the European «GreenDeal».

Keywords: Russian-Ukrainian war, ecological consequences of war, global climate
changes, goals of sustainable development
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Introduction. The development of the economic environment characterized by gross
domestic product, inflation, budget deficit or government debt is one of the so-called
economic determinants of military expenditures, which is the subject of various empirical
studies examining the influence of defined factors on the size of military expenditures. The
increaseinmilitary expenditures, caused mainly by the changing security situationin Europe,
brings anatural pressure for anincrease in military expenditures, which, however, especially
for Europeaneconomiessuffering from governmentbudgetdeficits, leadstoanincreaseinthe
country’sindebtness. The authors of this paper, through an estimated ARDL model, analyses
the relationship between military expenditures and government debt of the Czech Republic
and Lithuania over the period 1999-2022 by using nine variables characterizing the economic
development. The analysisitself follows the work of Smyth and Narayan (2009) who focused
onobserving the effect of military expenditures on the external government debt of 6 Middle
Eastern countries, where a panel study confirmed the relationship between these variables.
Sheikh et al. (2013) observed the relationship between defense expenditures and debt for
two rival neighbouring countries, Pakistan and India, concluding that funding of significant
military expenditures strongly affects the debt of both countries. The following findings by
Azam and Feng (2015) confirm the negative impact of military expenditures on external debt
accumulation for 10 selected Asian countries. Similarly, empirical results from a study by
Khanetal. (2021) found that military expenditures by 35 arms-importing countries increases
foreignindebtness. Colakand Ozkaya (2020) also confirmed the weakening impactof military
expenditures on economic performance and government debt of 12 transition economies.

Method of investigation. For the analysis itself, the authors of the paper use
correlation analysis and the ARDL model (Pesaran, 2001) examining the link between
government debt and selected economic characteristics, namely military expenditures,
GDP, exports, imports, total government spending, total investment, foreign investment
and inflation.

The authors used an autoregressive distributed lag model ARDL (p. q1. 92, , Px), where
pis the number of lags of the dependent variable ¥, g1, 2, .., are numbers of lags of
explanatory variables X;;, i = 1,2, ..., k. The model can be written as

P k9
Y, =a+ Z vV + Z Z BjiXje-i + €
i=1 j=1 i=0
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wheress a one-dimensional zero mean error term.

Investigation Results. The authors used correlation analysis and the ARDL model to
analyses the relationship between military expenditures and the country’s indebtness.
The results of the correlation analysis in the case of the Czech Republic did not confirm
the expected relationship between military expenditures and the country’s government
debt, with the correlation coefficient taking negative values. In the case of Lithuania, the
correlation coefficient is positive, confirming the expected link between the increase in
military expenditure and the country’s increasing government debt.
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Fig. 1 Correlation matrix (Czech Republic) Fig. 2 Correlation matrix (Lithuania)

The results of the estimated ARDL model show the following equations describing the long-
run relationship between these variables.

Czech Republic
EC, = DEBT, — (—17.8564 MILEX, + 0.0001 GDPPC, + 3.9453 GOV_EXP, —124.5784)

Lithuania

EC, = DEBT, — (—26.6249 MILEX, + 0.0019 GDPPC, + 0.8806 IMPORT, + 3.2988 GOV_EXP,
—3.0133 TOTAL_INVEST, —48.8570)

In the case of the Czech Republic, the relationship between government debt and military
expenditures, GDP and government spending is demonstrated. However, the expected
negative effect of an increase in military expenditures and an increase in the country’s
indebtedness has not been demonstrated in the long run. In the case of Lithuania, it is
possible to observe the relationship between government debt and military expenditures,
GDP, import size, government spending and foreign investment. However, as in the case
of the CzechRepublic, theexpected link hasnotbeen established in terms of theimpact of
military expenditures on the country’sindebtedness.

Conclusions. Military expenditures as a part of government spending belong to the
economic category of variables in which, especially in the case of the European NATO
countries, can be noted a significant change in their size depending on the change in the
security environment.
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This trend can be observed in both analysed countries, especially in connection with the
conclusions of the NATO Summits in Wales (2014) and consequently in Vilnius (2023). The
results of the correlation analysis showed the expected effect only in the case of Lithuania.
The results of the estimated ARDL model did not show the effect of military expenditures on
the countries” indebtedness.

Limitations. The availability of data and the time period.
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Introduction. The concept of security strategy is highly relevant in the current
geopolitical situation. Significant changes are taking place in the international security
environment, which is undergoing a major transformation process to restore the influence
of strong states [1]. The Security Strategy is the Government’s basic approach to ensuring
the security of the State and can be used to ensure the safety of the population and to defend
thesovereignty and territorial integrity of the country [2]. Itis one of the basic documents
that should contain basic information and assessment of the security environment, the
direction of security policy and the security interests of the state. At the same time, it
should identify the most serious threats to these interests and determine how the state
will counter them in order to ensure national security [1, 2, 3, 4].

The aim of this article is to analyse the approaches of selected states to the issue of state
and citizen security in the context of current global events. The comparison assesses the
extent to which the current European Security Strategy [5], the Security Strategy of the Czech
Republic[1] and other Visegrad group countries [2, 3, 4] are prepared to address the security
threats that affect them and to respond to the security risks arising from global developments
in recent years.

Method of investigation. The article focuses on the analysis of the security strategies
of the Visegrad countries and the comparison of these strategies with the European
Security Strategy. Using contextual analysis, it provides an expert analysis of the internal
and external contexts and influences of security strategies on the current security
environment, which is increasingly complex and uncertain.

Investigation Results. In comparing the security strategies of the Visegrad Group states,
the method of contextual analysis was used to compare the individual areas and security
interests of each state. These were then compared with the European Security Strategy to see
whether the individual states meet the requirements for security in Europe. The result of
the article is a comparison of the security interests of the Visegrad Group states and
whether they pay sufficient attention to these security interests in their security
strategies.

Conclusions. The analysis of the security strategy approaches of the Visegrad Group
countries revealed that the European countries studied have many common features in
terms of the development and current status of their security interests. The comparison
revealed that, due
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to significant changes in the international security environment, it is appropriate to update
the security strategies of some countries, as they do not include the protection of all security
interests. The results can be used as a basis for updating the themes of security strategies in
the future.

Limitations. The limitation lies in the subjective assessment of the contextual analysis
by the authors. The results of the analysis may also be biased by the possible lack of
relevant information from the security strategies of some of the Visegrad countries. For
example, Hungary’s security strategy is very difficult to find.

Acknowledgements. This article was financed from the project Conduct of land
operations under “Long-term Plan for the Development of the Organization” (DZRO-FVL22-
LANDOPS, the sponsor of the project is the Ministry of Defence of the Czech Republic) at
the University of Defence, Faculty of Military Leadership, in accordance with Act No.
130/2002 Coll., on the Support of Research and Development.
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Introduction. Defence procurement attracts a great deal of political and academic
attention because large-scale projects are regularly delayed and cost significantly more than
the original estimate. Delay problems are often associated with the deployment of new
technologies. Overall, the defence procurement environment is complex, characterized
by uncertainties and significant resource constraints resulting from constantly evolving
threat perceptions, limited dissemination of information on new technologies and
defence-related spending (Patil, Bhaduri, 2020).

The time delay in the implementation of defence acquisition can be divided into two basic
periods. The first period is associated with the government’s decision that a given military
equipmentcanbepurchased forthearmedforces, thenhow the purchasewillbeimplemented.
Already here there may be time delays in the order of years, for example, the Czech Republic
knew since 2011 (White Paper on Defence) that it needed to address the replacement of
obsolete IFV BVP-2 which will reach the end of their service life in 2018-2020, the signing
of the contract for the purchase of new IFVs occurred only in 2023. The second period is
characterized by the signing of the contract until the delivery of the last piece of ordered
military equipment. This time period is dependent on a number of variables, the technical
level and type of military equipment, whether the military equipmentis produced directly in
the country or exported, whether the purchase includes the development of the technology.

Method of investigation. The paper aims to show the time delays of investments on
selected projects, which are shown both on specific examples and on aggregated data
that are statistically analyzed. A simple correlation is used as the basic model to reveal
the relationship between the change in the level of investment and the change in defence
capability, whichis represented by a selected part of the Global Military Index (GMI). In
addition, selected military contractsin the Bucharest Nine (B9) countries are specifically
analyzed. The conclusion of this grouping isbased onits growing strategicimportance, which
is changing in relation to the security situation and the threat from the Russian Federation.
Inthe contextoftheanalysis of selected contracts, wewill alsolook for sources of delaysin
the implementation of investments.

Investigation Results. Based on the statistical analysis, the hypothesis of the existence
of a delay can be confirmed, when this finding is not so surprising. In general,
sophisticated systems are the most time-consuming in terms of delivery, this is mainly
the category of
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tighter aircraft, battleships, submarines and others. One of the reasons identified is that
in today’s tight security situation it is a problem that some manufacturers operate in a
peaceful supply chain mode, according to the findings of the author Hellberg (2023) Swedish
companies in the defence industry do not hold large stocks of raw materials, components or
finished products, there islittle opportunity to produce fast or larger volumes in a short time.
The consequence is that the Swedish Armed Forces expect deliveries of military equipment
within 3-5 years of the order beingplaced.

Table 1 shows the selected acquisitions for each B9 country with their timeframe from
ordering todelivery of thelastunit, itis possible that for some acquisitions the timeframe
in deliveries may move forward and backwards in time. Generally, the most time consuming
are the sophisticated systems, these are primarily in the fighter aircraft, battleship, aircraft
carrier, submarine category.

Table 1. Overview of selected acquisitions with their timeline

.. . Period of
¢ commy  Equpment  Ofgina Orde  rst | Comtact  riiado
Date | y n &)
1. |Estonia |155mm SPH K-9 howitzer 12 2018 2020 2023 5
2. | Czechia | APC Pandur II 199 2009 2009 2013 4
3. |Czechia | APC Pandur II 20 2017 2019 2020 3
4. | Czechia | AH AH-1Z Viper 4 2019 2023 2024 5
5. |Czechia |LTH UH-1Y Venom 8 2019 2023 2024 5
6. | Czechia |155mm SPH CEASAR 52 2021 2024 2026 5
7. |Bulgaria | FGAA F-16 C/D Block 70/72 8 2019 2025 2027 8
8. |Hungary | [FV KF41 Lynx 209 2020 2022 2027 7
9. |Latvia IFV Patria 6x6 200 2021 2021 2029 8
10. | Lithuania| AUV JLTV 200 2021 2021 2023 2
11. |Poland |MBT Leopard 2PL 128 2015 2017 2020 5
12. | Poland | APC Rosomak S 60 2020 2021 2022 2
13. | Poland |155mm SPH Krab 96 2016 2019 2024 8
14. | Romania | 227mm MRL M142 HIMARS 54 2018 2021 2024 6
15. | Romania | SAM M903 Patriot PAC-3 MSE| 28 2017 2020 2026 9
16. | Slovakia |IFV CV9035 152 2022 2025 2028 6
#1201 {201 | 201 | 201 {201 | 202 | 202 (202 | 202 |202 |202 | 202|202 |202 |202
5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
1.
2.
3.
4,
5.
6.
7.
8.
9.
10.
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11.
12.
13.
14.
15.
16

|| Order date || From first delivery to contract Completion

Source: own, data from database Military Balance+ (2024)

Conclusions. Examination of acquisition timelines in the B9 countries shows common
trends, particularly in terms of extended lead times for advanced military systems. Delaysin
defence acquisitions occur at two distinct times: the decision-making phase within
governments and the contract execution phase until delivery of the ordered military
equipment. These delays, which in some cases last several years, underline the complex
nature of the defence procurement process. The research conducted in this paper
highlights the time delays that occur in defence investment, both through specificexamples
and through statistical analysis of aggregate data. One of the key factors contributing to
these delays is the way in which the defence industry operates, with some manufacturers
maintaining a peaceful approach to the supply chain, which limits their ability to
produce quickly or increase production volumes. In the context of Russia’s invasion of
Ukraine, the demand for military equipment in all categories has increased manifold, with
some firms responding by switching to “war” production, with the French firm Nexter, for
example, increasing production of its 155mm howitzer to 8 systems per month (it was
producing 2 systems per month in 2022); on the other hand, the US manufacturer
Lockheed Martin, the main supplier and manufacturer of the fifth-generation F-35 fighter
jet, is failing to deliver the aircraft ordered as ordered and is extending lead times. The
paper highlights the issue of the time lag between investment decisions and the
spending of funds on new military investments and the subsequent manifestation of
these investments in defence capabilities.

Limitations. The paper focuses only on B9 countries (eastern flank NATO) and
draws acquisition data from the non-public database Military Balance +.

Acknowledgements. This paper was created within the DZRO FVL — LANDOPS
1/2021 - 12/2026 project, at the University of Defence, Brno, Kounicova 65, 612 00, Czech
Republic.
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Introduction. The global aspect of security is becoming increasingly profound.
Significant changes can be seen in the international security environment, which is
undergoing an extensive process of transformation, aimed at regaining the influence of
powerful states. Parallel to this change, non-military disasters at the local level are gaining
momentum and the vulnerability of populations to them is increasing.

One of the tasks thatshould minimize theloss of civilianlife, and which follows from Art.
61 of Protocol Additional to the Geneva Conventions (Protocol I) [1], is the management of
shelters. The building of protective infrastructure to shelter the population took place mainly
in European states during the Cold War. However, the changed security situation after the
end of the Cold War often led to a rethinking of the field of civil protection and a focus on
a different threat structure (e.g. floods, terrorism, biological threats). The issue of sheltering
has been neglected in many states as fears of direct military threats to states have receded,
while at the same time the potential use of shelter in relation to other threats hasnotbeen
explored [2]. However, as a result of the evolving geopolitical situation in the world, there is
a call to re-examine the options for approaching sheltering [3].

The present article therefore aimed to analyse the approaches of selected states to the issue of
sheltering and conduct a comparative study of them.

Method of investigation. The article focused on the analysis of approaches to
population sheltering in the Czech Republic, Poland, Austria, Germany and the United
States in the context of current security threats. The article defined the basic methods of
sheltering, types of shelters for the realization of population protection with regard to the
current legislation, their current technical condition, protective properties, shelter capacity
and the structure of threats for which sheltering is used.

Based on the methods of comparison and multi-criteria analysis, approaches to sheltering
within the selected countries were assessed. A quantitative pairwise comparison method,
the Saaty method [4], was used to determine the weights of the criteria. The weighted sum
method was used for multi-criteria analysis[5].

Investigation Results. Variants of sheltering approaches within countries were subjected
to comparison and multi-criteria analysis. In line with the focus of the article, the criteria
focused
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onthe shelter capacity, therealisticusability of shelters, thelevel of currentinitiative and
innovationinsheltering, the range of threats towhichsheltering isimplemented, information
support for sheltering, and the sustainability of the current sheltering approach. The output
of the multi-criteria analysis is a ranking of variant approaches to sheltering, compiled on
thebasis of the criteria developed, whichis complemented by a verbal comparison of the
approaches to support interpretation and contextualization of the results.

Conclusions. In examining the issue of approaches to population sheltering within
different countries, the above methods were used to compare these approaches based on
established criteria. The criteria focused on assessing the current state of sheltering in the selected
countries in relation to current threats, as well as initiatives to develop and sustain the use of
sheltering in the future, in the context of population protection. The comparison found that the
European countries assessed share many common features in terms of the development and
current state of sheltering, but Poland in particular stands out in its initiative to develop
sheltering for the future. The United States then offers a different approach and uses sheltering
in relation to a broader range of threats than is usual in the studied European states. The results
of the comparison can be used as a basis for developing and improving the state of sheltering in
the studied countries, and possibly in other countries as well. With the help of the research
results, further research canidentify the strengths, weaknesses, opportunities and threats of each
national approach to sheltering and determine the direction of sheltering development in a given
country, using findings from other studied countries.

Limitations. The limits can be seen in the subjective evaluation of the multi-criteria
analysis by the authors. The results of the performed analysis may also be distorted due toa
possible lack of relevant information, as some information related to the sheltering may be
classified. Shelter capacities may also differ if some shelters have recently been
removed from the register or, conversely, re-registered. Another limitation is the limited
number of countries included in the comparison.

Acknowledgements. This article was funded from the project Conduct of land
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of the Czech Republic) at the University of Defence, Faculty of Military Leadership, in
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Introduction. Ethics is an important part of human resource management for any
employer organisation that wants to succeed in the 21st century labour market [1]. Ethics in
an employer reveals two levels. Firstly, it is the attitude and behaviour towards people
according to the norms of labour law but also decency and responsibility. Larger and
multinational employers are aware of this fact and they seek to include in their policies the
realization that: the strategic goals of the organization should include the rights and needs of
employees, employees have the right to be treated as human beings, employees will be
preserved their natural rights and will be treated fairly, honestly and respectfully [2].
Secondly, it is an approach more related to the profession the employee is in. In this
second approach, it also takes into account the competencies of the profession
especially the soft ones.

By claiming to be a profession, the military claims a special moral justification to carry out
acts of extreme violence and destruction. Unlike most professionals, military personnel are
allowed tokill, destroy the infrastructure of enemy states, and endanger the lives of military
personnel under their command. If this is a profession, then the military deserves greater
moral scrutiny through a code of ethics, and military personnel can be expected to meet high
moral standards. The status of professional brings with it special moral authority, but it also
imposes moral constraints: professionals must guide their actions by the regulatory ideal of
their professionand mustrespectimportantbroad-based moralnorms. Professionals’ special
moral authority to violate ordinary moral norms or to weigh moral values differently within
the profession is justified only if the profession genuinely serves an important human need,
and only if suchspecial authority isnecessary tosatisfy thatneed. Given that the military
claims special moral authority of a very serious nature, we certainly want it to be a profession
that is governed by high professional standards and professional responsibility. Without such
astatus, a code of ethics, the Army would be no better than a mercenary army.

Method of investigation. The analysis was based on questionnaires. A written
questionnaire was sent to 100 respondents of the military studies of the Defence
University, in each 1st to 5th year, that was 20 respondents. From the year group, the
questionnaire was sent to every fifth military professional. The typical survey participant
was an officer-in-waiting, a student between the ages of 20 and 25. In this paper, we are
concerned with defining the code of ethics of the military professional and finding
differences between beginning students and students in their final year of study in
assessing the values of the military professional.
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This research can also be classified as a mixed research because it includes quantitative
research that analyses phenomena using variables, and at the same time interprets
qualitative research of respondents’ opinions about the relationship between ethics and
behaviour of a military professional. The questionnaire contained closed-ended
questions. The return rate of the questionnaire was 100%.

In addition, the opinion of military professionals from practice in selected NATO countries
on the place of the code of ethics in the activities of the armed forces was surveyed. The
return rate of the questionnaires was 100%.

Research question 1: Is it appropriate to examine the code of ethics of a military professional
in the Czech Republic in relation to the new security environment?

Research question 2: Is the current code of ethics for military professionals in the Czech
Republic sufficient?

Hypothesis 1: In the military education system, the importance of moral values tends
to increase.

Investigation Results. Theresultof theresearch showsthattherespondents’evaluation
of the moral values of a military professional by the students of the University of Defence
from the 1st to the 5th year has an increasing tendency [17]. 86 out of 100 respondents desire
their own code of ethics. The research using guided interviews showed that 65 respondents
believe that this code meets their goal. Only 8 respondents do not reflect it. A positive
finding is that military professionals recommend not to adopt only a branch, related
ready-made code of ethics, but the Army of the Czech Republic should try to take into
account the specifics and specific types of troops. When asked whether a code of ethicsis
“mandatory” for you, 64 respondents answered “yes”, 9 respondents answered “no”.
Respondents were dissatisfied that the values of the Code of Ethics do not reflect military
specialization. Only 86 respondents called for legitimizing the code of ethics. On the other
hand, only 8 respondents expressed negative views. The result gives us an answer to the
question of whether there is any benefit to legitimizing the code of ethics. The majority of
military professionals consider legalization necessary. Respondents state that if a code of
ethics is adopted, it is more appropriate in judging the actions of military
professionals and themselves in security and military situations, in fact, as some
respondents’ state, it is an anchor of behaviour. A code would eliminate the
manifestation of excesses in combat situations and remove responsibility for the actions of
the individual. 75 respondents said that a code of ethics would lead to greater loyalty in the
performance of duties and measurable behaviour. Only 10 responses stated that a code of
ethics is only advisory and yet should be respected. The results show that respondents
view a code of ethics as something that largely promotes the quality of military
professionals, brings units together, and helps fulfil subordination. In only 13 cases did
respondentsindicate thata possible adopted code of ethics would have shortcomings. These
deficiencies can be summarized as follows: the code of ethics does not represent and respect
military specialization, does not fully address the relationship to commanders, peers, or the
public.

Respondents” attitudes towards codes of ethics are very interesting. 82 respondents were
closest to saying that they considered codes of ethics very important. Although a significant
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number of respondents appreciate that they exist, they do not concern themselves with them
as much; 23 respondents indicated this possibility. Respondents who are not very interested
in codes of ethics were 8 and 7 respondents also indicated that they are unnecessary. The
results show that codes of ethics dohave their place, as two thirds of the respondents said that
codes have some influence on them. Figure 1 shows the perceived ethical values of Defence
University military students towards the military profession.

14

12

10

A+ ()] (o5}
0

Number od answers from respondents
N

Responsibility and sense of Sacriface Courage
duty

1styear ®m5thyear

Fig 1. Perceived ethical values of military students of the University
of Defence towards the military profession

Conclusions. Answer to research question 1: Is it appropriate to examine the code of
ethics of a military professional in the Czech Republic in relation to the new security
environment?

Yes, itcanbestated that the existence ofa code of ethicsis of unprecedented importancein
the new security environment. A code of ethics islacking for military professionals who have
to make decisions independently without interaction with the commander and the parent
unit.

Answer to research question 2: Is the current code of ethics for military professionals in the
Czech Republic sufficient?

Partially sufficient, codes of ethics should be part of the internal directive or organisational
regulations of the Army of the Czech Republic. 86 respondents confirmed that the current
code of ethics does not respect the differences and specifics of military specialties. The Code
of Ethics should be specified according to the specific specialisation. The influence of the
military environment, the system of military education is manifested in the fact that the
importance of moral values for amilitary professional has an increasing tendency.

The behaviour of military professionals is governed by certain rules. Some assignments or
guidelinesmay take the form of recommendations that are traditionally followed. Some need
to be signed and affirmed. However, the legitimisation of a code of ethics does not enhance
quality. On the contrary, the creation of a code of ethics specific to the troop types would
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influence thebehaviour of military professionals. This fact was also observed in thisresearch.
It seems appropriate to maintain the basic points of the code of ethics, which should be
fulfilled according to the specification, professional focus and other aspects of the specific
type of troops.

Answer to Hypothesis 1: The importance of moral values is increasing in the military
education system.

The stated hypothesis was confirmed by the questionnaire investigation. The valueslisted in
the Code of Ethics of the Professional of the Army of the Czech Republichave the highest
rating among students of thelast year of study. This confirms the importance of military
education in the preparation of a military professional. Similarly, military professionals in
the practice of the selected NATO countries perceive the same ethical values as courage and
sacrifice.

Limitation. The research was conducted with military students at the Defense University
between 2021 - 2022. In military professionals in practice in selected NATO countries in the
years 2022 —2023.
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Introduction. The current geopolitical situation is of unprecedented concern because
of Russian armed aggression, particularly against Ukraine. One of the current challenges
arising from this situation is a deep, comprehensive, and systemic examination of the
causes of the Russian aggression in question. From the existing research on this issue,
we (the team of authors) see the need to further investigate the value and axiological
context of the Russian mentality, the Russian world of values. Its foundations and firmly
established characteristics imply the traditional and significant inclination of most of the
Russian population towards violence and expansive behavior of the Russian state with
mass public support. In addition to the many older and more recent sources suitable for
research on this topic, Alexander Solzhenitsyn’s epochal, world-famous trilogy The Gulag
Archipelago, as well as his other works devoted to criticism of Soviet and Russian conditions
in the modern era, can be considered the richest source. Solzhenitsyn, himself a prisoner
in the notorious Soviet concentration camps, is a most compelling writer and provides us
with an inexhaustible source of empirical evidence necessary for the research into Russian
state violence. The purpose of this research is, first and foremost, to adequately
understand Russian value realities, i.e. the prevailing inclinations, preferences, priorities
or visions of ideologues and political leaders. We also want to show that they think
differently in Russia than we are to use. Russia and its leaders and the majority of the
population use a diametrically different “logic” and style of thinking. This fact has
consequences that we can observe “live” from Ukraine daily. As recently as 23 February
2022, many people could imagine that the President of the Russian Federation would
commit such an “insane act” as invading a neighboring country. After all, it had no logic,
was not rational or in any way reasonable. In the morning of 24 February 2022, many of us
were very surprised. So, the challenge today is not to be so surprised.

Method of investigation. Thebasicresearch method was axiological analysis of the text
of Solzhenitsyn’s epochal work “The Gulag Archipelago”. Another method of research was
the comparison of the text with other texts and sources of actual empirical facts related to
the value aspect of the Russian aggression currently directed against Ukraine. The main
sources of empirical material are, on the one hand, publications that somehow talk about the
Russian world of values in context and, on the other hand, a number of reports, analyses or
statements by Russian actors related to current Russian policy. The initial hypothesis
was that the quoted works of Solzhenitsyn contain a great deal of evidence of a chronic
tendency towards aggression and violence on the part of both the Russian state and
most of its population. This argumentative material then allows us to further explore
the axiological nature of
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contemporary Russian war aggression. The synthesis of theempirical and informational base
thusaccumulated has allowed us to formulate theoretical conclusions that clarify the fact that
Russian state aggression and expansionism are deeply embedded in the Russian value system.
This research also makes it possible to predict highly probable scenarios of further Russian
aggression if the Russian troops operating in Ukraine are not pushed out of its territory
beyond the original Ukrainian borders.

Investigation Results. We divide the results of the survey into several parts. The first
part provides a historicizing context of the topic. The idea is to place the cruelty of the
Stalinist regime and its repressive instruments in the context of the traditional and long-
standing manifestations of violence by both the holders of power in the Russian state
and the manifestations of violence widely practiced in all strata of Russian society. The next
section is devoted to a particular extract of the characteristic phenomena of the state
repressive system described by Solzhenitsyn, which have distinctive value aspects. It is
about pointing out the axiological specifics of Russian mentality reflected in the practices
and customs of exercising power and controlling public space. The last part is aimed at
exploring the actualization of the reality described by Solzhenitsyn into the contemporary
mode of governance in the Russian Federation. Emphasis is placed on the axiology of
Putinism and its expansionist, imperial geopolitical goals. It concludes with a synthesis of
the essential and general specific features of Russia’s violent value world, for which military
aggression into a neighbouring country is also a way of solving the internal power problems
of the current state leaders. The conclusion also includes a prediction of the likely behaviour
of the Russian state if it manages to achieve victory in the invasion of Ukraine and preserve
Putinism for the period ahead. The authors of the article predict that the propensity for
violence, aggression and expansionism in Russian society will not disappear even in the
event of military failure in the Ukrainian war and even after V.V. Putin leaves the top
position of power. Solzhenitsyn’s The Gulag Archipelago and the other research sources
used to provide ample argumentation for the claim that neither Stalin’s nor Putin’s violent
and repressive actions are linked only to their persons and specific characteristics but
correspond toRussia’sdeeply historically embedded value world.

Conclusions. It was a big mistake to view Russia’s geopolitical behavior through the
prism of Western thinking and assessment of the development of international relations
and the threats arising from them. The Russian expansionism currently manifested towards
Ukraine isinnoway accidental or conditioned only by Putin’s personality. Itis deeply rooted
in Russian society and in the mentality of the majority of the population. This aggressive
expansionism is organically linked to the violent nature of the Russian value world and has
deep historical roots. Since this phenomenon was prominent during the Stalinist period,
which is being celebrated again in contemporary Russia, it offers an opportunity to
explore it through the testimony written by Alexander Solzhenitsyn, particularly in The
Gulag Archipelago. However, this work should be studied in the context of other
sources of knowledge and information about the Russian value world, which is organically
inclined towards the violent enforcement of obedience through fear and a very
creatively constructed and operated repressive apparatus. An important conclusion of
our research is the finding that the Russian value world is diametrically opposed to the
Western value world, that the typical Russian mentality has historically developed in a
significantly different way from the development of European societies, that Russians
simply have a different logic and system of evaluating reality. The Russian fascination
with violence and the tendency to succumb to the exercise of power by the ‘strong hand’
has a deep historical tradition. Similarly, the age-old desire of
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Russians to belong to a powerful and feared empire. Re-reading “The Gulag Archipelago”
very effectively helpsboth tounderstand the facts welland to provide aninexhaustible source
of material thatis highly persuasive and well illustrative of the research in question.

Keywords: Ukraine, Russian aggression, axiology, Russian mentality
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Introduction. The current geopolitical situation encourages a rethinking of the concept
and importance of civil resistance, emphasizing society’s contribution and responsibility
for the security and existence of their country in the context of current events. On the
one hand, timely attention to the motivation of citizens to resist possible external
aggression is already bearing results. On the other hand, it can be noted that more
attention needs to be paid to developing citizens” competencies - when, where, what, and
how tomake theresistancebring the desired result [1].

Method of investigation. The study aims to investigate the attitudes of Lithuanian
citizens towards defence in case of foreign aggression. A quantitative research method was
chosen to determine the possibilities of Lithuanian society’s civil resistance in case of foreign
aggression. The quantitative research method was an online questionnaire survey.
Mathematical statistics methods were used to analyze the empirical data. The calculations
showed that 384 respondents were needed to make the survey representative. The sample
consisted of 440 respondents aged between 15 and 85, divided into three age groups: young
people aged 15-24, working-age people aged 25-49, and people aged 50 and over. The
survey instrument was an electronic questionnaire based on the questionnaire of a
sociological study conducted in 2017 (Ranonyteé et al., 2018), with the authors’ permission.
The electronic questionnaire consisted of three blocks of questions: questions aimed at
finding out how the population perceives threats to the state, the actions of the
population and civil resistance in case of aggression, and the preparation for civil
opposition. Theempirical survey was conducted in January 2024.

Theoretical approach. In both international and national contexts, civil resistance is
most often analyzed from a historical perspective, as states, including small ones, have
many memorable examples of civil resistance in their history [1, 2, 6, 11]. The ideas put
forward by the classics of civil resistance theory, Mahatma Gandhi and Gene Sharp (1973),
are constantly being revisited in the current context [3, 5, 9]. The most frequently
presented insights of scholars focus on nonviolent resistance.

Investigation Results. The data analysis shows that half of the respondents rate the
likelihood of aggression as probable or very probable. 95% of respondents identified Russia
as the likely aggressor. The survey results show that the respondents believe that society can
organize civil resistance and effectively resist it by force of arms and peaceful means. 81%
of respondents expressed the opinion thatsociety should resist witharmsin any case, whilea
minority 0f9.8%
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expressed the opposite view. Analyzing the population’sactionsin theeventof aggressionhas
shown different societal attitudes. The respondents” answers fall into three main groups -
they would resist in armed and unarmed ways, contribute to the resistance to the extent
possible by providing material and non-material support, and not participate. Around 15%
of respondents donotknow what they would doin case of war. Equally importantis that
about 17% of the survey participants would choose to leave Lithuania, especially among
respondents aged 15-24. The analysis of the respondents” attitudes towards the preparation
for civil resistance showed that most of the respondents supported integrating military
training into the curricula. At the same time, the analysis of the results shows that military
service should be compulsory for young men immediately after school.

Conclusions. The study results lead to the following conclusions: 1. Civil resistance
is understood by the population not only as armed and unarmed resistance but also as
moral and values-based education. 2. The survey results suggest that more than half of the
active population of the same age are determined to participate in civil resistance in various
forms in case of aggression. 3. The analysis of the research results indicates that a part of the
society lacks information and moral and physical preparation on the issues of
resistance.

Keywords: will to resist; civil resistance; opinion of Lithuanian residents.
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Introduction. Cross-cultural comparisons are a valuable tool for analysing disinformation
ina geopolitical context due to the increasing interconnectedness of the world and the spread
of information across different cultures and societies. By examining how disinformation
campaigns manifest and are perceived in different cultural contexts, researchers can gain
insights into the underlying motives, tactics and effects of such campaigns.

Disinformationhasbecomeasystemicchallenge tosociety duetoacombination of disruptive
technological, political and sociological transformations of social spheres in a very short
period. In addition, the geopolitical zeitgeist, which focuses on the vulnerability of democracies
to structural changes in the security order and the risks of global interdependence, reinforces
the tipping point effect.

Method of investigation. In terms of research methods, we conduct comparative
studies across different regions or countries to identify common patterns or
differences in the dissemination and reception of disinformation. This involves
analysing media coverage, social media trends, public opinion surveys and other sources
of information to understand how disinformation spreads and influences public discourse
in different cultural settings.

Investigation Results. Research outcomes include the identification of cross-cultural
trends in disinformation tactics, the development of counter-disinformation strategies
tailored to specific cultural contexts, and a deeper understanding of how disinformation
campaigns shape perceptions and behaviour in different parts of the world. Finally, cross-
cultural comparisons provide valuable insights for policymakers, researchers and
practitioners seeking to address the challenges posed by disinformation in a globalised
world.

Conclusions. To use the method of cross-cultural comparisons to analyse disinformation
in a geopolitical context, we follow these steps: (1) We examine how different cultures
perceive and respond to disinformation campaigns targeting their respective
countries; (2) We compare countries with different geopolitical contexts and experiences of
disinformation; (3) We compare the United States and Russia.

Weanalyserelevant data from the United States and Russia, such asnews articles, social
media posts, official statements, and public opinion polls. The data provides insights into
each culture’s prevalence, impact and responses to disinformation.
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Introduction. The full-scale russian invasion since February 24, 2022, has brought
numerous losses and damages to Ukraine, therefore, raising the issue of national stability
and resilience of the country. Given that Zaporizhzhia, Dnipro, Kharkiv, and Sumy form the
front line in the East. That is why we should focuse on analyzing the specified regions’
stability and resilience over energetic, social, ecological, and economic elements. Due to
rocket shelling and air strikes, Zaporizhzhia, Dnipro, Kharkiv, and Sumy regions had
human and civil infrastructure losses for billions of dollars. All armed hostilities affected
the environmental sector. In this regard, ensuring stability and resilience should be
oriented to the long and short term with properly developed mechanisms.

National stability is a structural prerequisite for developing the institutional structure of
public administration, its modernization, and its transition to a new level based on national
interests and influence. The main aspect of stability is the presence of a certain potential
barrier, the overcoming of which, as a result of external disturbances, would mean the
transition of the military-strategic super system of states to anew qualitative state - from
interactioncharacteristicof peacetime tointeraction determined by afundamentally different
logic leading to war with the use of weapons. At the same time, national stability correlates
with national resilience.

Stability and resilience are always specific, and therefore public authorities are obliged to
determine their degree and the subsequent actions toneutralize particular threats onan
ongoing basis, taking into account the entire set of conditions and factors of the political,
economic, social, and environmental process that can cause damage to the country’s national
interests. The system for ensuring the East region’s stability in the frontline should be built
based on strategic management of the elements of the regional security and stability system.

Conclusions. To sum it all up, stability and resilience are context-dependent concepts,
meaning that their characteristics and requirements vary depending on the specific
circumstances of agivenregionornation.
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Consequently, public authorities bear the responsibility of assessing the degree of stability
and resilience within their jurisdiction and devising appropriate strategies to
counteract potential threats. This ongoing assessment process necessitates a
comprehensive evaluation of the myriad conditions and factors encompassing the political,
economic, social, and environmental spheres, all of which have the potential to undermine
the nation’s interests.

In the case of regions situated on the frontline, such as the East region in the context of
the Ukrainian conflict, ensuring stability becomes particularly crucial. To achieve this, it is
essential to construct a robust system grounded in strategic management principles. This
involves carefully orchestrating the various elements comprising the regional security and
stability framework to effectively mitigate risks and safeguard against potential threats. By
adopting a strategic approach to managing these elements, public authorities can enhance
the resilience of the region and promote long-term stability in the face of evolving challenges
and geopolitical dynamics.

Keywords: national stability, national resilience, region’s safety, front line.
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Introduction. Mental stability, resilience and the ability to grow post-traumatically
in the wake of experienced emergencies and crisis situations form an integral part of
the competences of members and employees of individual components of the
Integrated Rescue System. At present, knowledge from psychology and
psychotraumatology is used in undergraduate education to provide theoretical knowledge
and practical skills in the use of coping strategies and prevention of traumatisation
(including the possible development of psychopathology). The results of research in this
area indicate a high prevalence of people with disorders following a traumatic experience,
both on the part of victims of emergencies or crises and on the part of intervening
professionals. The subject of the research investigation was the analysis of the possibilities of
development of psychological resilience of employees and individual components of the
Integrated Rescue System in the Czech Republic within the framework of lifelong
learning. Attention was paid to the possibilities of resilience development, post-
traumatic growth, prevention of rumination and traumatization. These psychological
processes are closely related to the performance of the profession of these professionals,
the experience of traumatic events. They also have an impact on the quality of providing
first psychological aid and post-traumatic care to victims of emergencies and crisis
situations. Anintegral part of the research investigation was the analysis of the frequency of
use of post-traumatic care.

Method of investigation. Research methods: A) quantitative research method: non-
standardized anonymous questionnaire. The criterion for selecting respondents was service
or employment with thebasic units of the IZS. B) literature search - domesticand foreign
professional literature C) statistical analysis of the obtained data D) comparison E) analysis
of annual reports - in order to statistically evaluate the frequency of providing post-traumatic
care, crisis intervention and psychosocial intervention care over thelast 10 years. A total
of 819 members and employees of theintegrated rescue system filled outan anonymous,
non-standardized questionnaire that investigated the impact of traumatic events, deliberate
rumination, and possibilities for developing resilience, post-traumatic growth and self-
efficacy. Part of the research investigation was also an analysis of competencies to provide

* Corresponding author.
E-mail address: pavel.otrisal@upol.cz

© 2024 The Authors.
Peer-review under responsibility of the General Jonas Zemaitis Miltitary Academy of Lithuania


mailto:pavel.otrisal@upol.cz

MULTI-CRITERIA DECISION-MAKING

psychological first aid, crisis communication and post-traumatic care. The criteria for the
selection of the respondents were the performance of the profession in the basic components
of the integrated rescue system and active participation in solving extraordinary events and
crisis situations.

Investigation Results. The following can be considered as key findings: A) the
frequency of respondents’ encounters with an emergency event or crisis situation that
they evaluate as traumatic is several times a month; B) despite the impact of traumatic
events on their psychological state, respondents do not use the offered post-
traumatic care or crisis intervention at the relevant IZS unit; C) the reasons, (C) the
reasons why the respondents do not use the offered post-traumatic care or crisis
intervention at the relevant branch of the IRS are their distrust of anonymity as well as the
fear that the use of this professional help could be used to their disadvantage; D) the
positive finding is that, that the respondents try to use coping strategies and strengthen
resilience within the framework of self-regulation mechanisms in order to prevent the
negative consequences of the traumatic event; E) the respondents (according to their
subjective evaluation) have sufficient theoretical knowledge and practical skills in
relation to the provision of first psychological aid at the place of intervention to the
affected persons; F) on the basis of the analysis of the final reports it can be concluded,
the frequency of post-traumatic care, crisis intervention and psychosocial assistance
provided by intervention professionals to victims of emergencies and crisis situations
is increasing.

Conclusions. The results show that the respondents are aware of their own experiences
of traumatization with regard to dealing with extraordinary events and crisis situations in
the performance of their profession. A positive finding is their effort to develop
psychological resilience, the use of post-traumatic care, as well as their interest in
education in the field of managing over-the-limit stress and the possibilities of post-
traumatic development. The results of the research investigation, especially the findings of
which experienced traumatic events have the greatest negative impact on the
psychological state of the respondents, can contribute to a more comprehensive
understanding of the mechanisms that influence post-traumatic growth and the
development of competencies in the field of providing post- traumatic care. The results of
the research investigation can also serve as a stimulus for the preparation of seminars in
the framework of lifelong education.

Limitations. Based on the long-term experience in the field of the educational
process within the framework of undergraduate education (including the provision of post-
traumatic care) of intervening professionals, it can be stated that the limiting factor is the
low level of willingness of respondents to participate in a research investigation dealing
with the issue of psychological stability, resilience and the ability to grow post-
traumatically in follow-up to experienced extraordinary events and crisis situations. Also,
the persistent mistrust of the post-traumatic care offered by the intervening professionals.
Therefore, in our opinion, it is important to pay attention to the possibility of
implementing other knowledge into undergraduate and lifelong education.

All authors contributed equally to the conception and design of the study. All authors
organized the text part of the study. All authors contributed to the revision of the manuscript,
read and approved the submitted version.
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Introduction. Crisis phenomena have a negative impact on the natural development
of human society. The issues of preventing their occurrence and, consequently, their
solution are becoming more and more topical. Emergencies, with an emphasis on natural
disasters, have a specific position in the crisis management system. They can affect large
populations and have a negative impact over a wide area. Their consequences mostly
negatively affect not only people and the environment, but also material and cultural assets
located in the affected area. In the event of large-scale natural disasters, the functionality and
stability of the overall economy of the country may be threatened and disrupted.

Decision making is an important function of crisis management and we can refer to
multi-criteria decision making and its importance increases during the resolution of crisis
phenomena. It is a complex and demanding process that influences the nature of the crisis
phenomenon itself. Crisis managers and the various public authorities and institutions
involved in dealing with natural disasters are under pressure from the media and the public,
who demand a rapid and effective response to emergencies and the minimisation of damage
and loss. The roles of public administrations, with an emphasis on local government, in
dealing with emergencies are extensive and complex. The term crisis management was first
used and practically applied in 1962 during the Cuban crisis. US President John Fitzgerald
Kennedy assembled a group of experts from various fields whose task was to prevent the
outbreak of World WarIll and to find a peaceful solution to the international crisisduring
the Cold War.

Method of investigation. Various quantitative and qualitative methods and tools
were used to achieve the objective of the study, which is to evaluate modern approaches to
crisis management and to make recommendations for the development of the crisis
management system within government agencies. A comparative analysis was used to
compare the different approaches (models) of crisis management, following the principles
that the model should reflect the characteristics of the modelled reality that are important in
terms of the objectives pursued. The comparative analysis was applied using the rules,
relationships and regularities that apply in complex managementmodels.

Investigation Results. The crisis management system respects the specificities of the
principlesas well as thelegal environment and historical experience of the countries in which

* Corresponding author.
E-mail address: jaroslav.kompan@aos.sk

© 2024 The Authors.
Peer-review under responsibility of the General Jonas Zemaitis Miltitary Academy of Lithuania


mailto:jaroslav.kompan@aos.sk

120 |

MULTI-CRITERIA DECISION-MAKING

itwas developed. Anintegral part of the crisis management system is its executive branches,
whose members must be able to deal with even the most complex crisis phenomena. The
various bodies and institutions of the executive branches of the crisis management system
may include:

e professional staff (members of rescue units and specialised organisations, members of
the armed forces used to deal with the aftermath of a crisis and members of legal entities,
whose activities and professional focus are the same as those of the staff of the relevant crisis
management organisations),

e non-professional staff (voluntary employees and employees who have been subject to a
labour obligation under a special law).

Intheeventofacrisis, the crisismanagementexecutive mustbe able tointerveneimmediately
at a specific location with the necessary human and technical capacity and appropriate
technology. Itis essential that all crisis management actors have clearly defined competences
to be able to intervene in any environment.

There are several models and concepts of crisis management in the world, which were
compared in the study and a Crisis Management Models Assessment Table was developed

(Fig. 1).

Criteria Model Model Model Model Model ,,Simik | Model ,,Simik Model
,»Baubion* »Marinov* Jaques” H: i — basic” — complex” »Ristvej*
No. of steps 2 6 4 5 4 7 4
Crisis Crisis Crisis Crisis
management | Less developed | management management management
sers odies in the parts of the odies in odies in the odies in the
U OECD NATO bod th ts of th bod bod| th bod| th
public world the public public public
administration administration | administration | administration
Subsidiarity NO NO YES YES YES YES YES
inear inear on-linear on-linear on-linear on-linear on-linear
Al Li Li Non-li Non-li Non-i Non-i Non-i
Applicability
for crisis YES YES NO YES YES YES YES
phenomenon
A Failure to .
L iTiiEiens Legal Suot:(o;](ijllir;:tlon The paradox of | Acquisition of accept the Loss of gc\;(ie\:ilgssp:zgﬂ?;
9 forcesry vulnerability input data wider flexibility model phases
context P
Natural-
WHO crisis climatic, ’;‘I?;:J;ill' Natural-cli- Natural- Natural- Natural- Natural-
phenomenon economic, militar matic climatic, climatic, climatic, climatic,
classification military conﬂict); anthropogenic | anthropogenic | anthropogenic | anthropogenic
conflicts

Fig. 1 Crisis Management Models Assessment Table

Conclusions. The effectiveness and efficiency of emergency responders in the
response phase of crisis phenomena is contingent on the existence of capable responders in
individual countries, while the very applicability of crisis management concepts and
models is also valid. The capacities necessary to deal with crisis phenomena must be
trained and prepared in the prevention and crisis planning phase. Their deployment and
the coordination of their activities are part of the response phase, with the emphasis on
effective and efficienthandling of crisis phenomena.
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The assessment of selected concepts and models of crisis management can be considered as
contributions of the study. Through analysis and comparison, theoretical bases forincreasing
the effectiveness of crisis management processes were identified, with emphasis on activities
in the phase of response to crisis phenomena at the level of local government.

Limitations. However, there is a need for further research, such as:

e Optimisation of the organisation and decision-making processes at the local government
level. Emphasis should also be placed on creating the most effective environment for the
cooperation of all those involved in the crisis management process.

Acknowledgements. This research was carried out within the framework of the
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Introduction. The mobility of security forces within the European Union faces obstacles
that prevent the movement of personnel and military equipment. The current transport
network of the European Union is a modern transport network that serves the needs of
Europeans as well as military needs. The Czech Republic, as the host state, its armed
forces, as well as other departments of the Czech Republic’s government, have full
responsibility to support the activities of NATO forces and to jointly provide adequate
supporttotheallied armed forces in the event that such support is requested.

When processing research on the analysis of traffic intensity in the area of interest, we used
sensor data on the section of the D1 highway for the period 2016 -2020 and created trend
and seasonal models of traffic intensity, taking into account the possibility of carrying out
transport tasks on the brigade bridge and above for the section where abandonment occurs
highway and crossing with Staging area.

The practical part of the work was the processing of data from traffic detectors on the Pavov
(I/38) - Velka Bites (I/37) and the creation of daily variations in traffic intensity. Traffic census
data for the years 2016 and 2020 were processed.

The reason for the measurement on this section was the fact that it is a section of the highway
where transiting units will go down to the side road to rest overnight.

Method of investigation. The process of processing traffic data was divided into
several steps. We obtained the data from the Directorate of Roads and Motorways of
the Czech Republic. Data is obtained through microwave radar, passive infrared detectors
and ultrasonic detectors. The basic data database provides information about the date and
time of recording, the number of seconds of data reading, lane detection, vehicle
intensity per minute, and vehicle category.

Another factor is the average profile (point) speed for each measured minute. The average
speedrepresentsthespeed of allvehiclesmeasured inone profile (point) of trafficby category.
The mean profile velocity can be calculated according to the relation:

n

_1 Z
v = - Ni—1— V; (1)

k=0
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Furthermore, we pre-processed the data with the aim of removing errorsin the data and
editing them so that they could be used directly for input into other algorithms.

Animportant taskis to filter the data toremove therandom component (noise). The filter
will allow the removal of the irrelevant component while causing minimal damage to the
relevant signal. The ideal goal of this method is to fit a horizontal line through the measured
data.

Investigation Results. Trend and seasonal models of traffic intensity make it
possible to determine the long-term trend of the development of the average 24-hour
intensity of individual days of the week in selected periods for all traffic lanes, and it is
therefore possible to predict the development of traffic intensity and the number of
vehicles from a long-term perspective and the resulting organizational measures from
the level of the Ministry of Transport, the Ministry the Ministry of the Interior and the
Ministry of Defense for managing the movement of military convoys.

Another evaluated area is the evaluation of the quality of transport, which analyzes the

relationships “speed - density”, “intensity - density”, “speed - intensity”.

Conclusions. Seasonal models showed how the values of average daily intensities of
individual months developed in the monitored period. We found changes in the intensity of
traffic, changes in average speeds and changes in the number of vehicles during the seasons
of the year.

Limitations. The work is limited in the area of assessment of the load-bearing capacity of
the bridge, where the load capacities V| V and V, of the load-bearing structure and pillars of
the steel road bridge are evaluated.

From the point of view of military equipment, especially when transporting the American
tanks M1 Abrams, versionM1A2, which weighs 63.1 tand has a significantimpact on the
variable load, which is weighed from the load models for normal, exclusive and exceptional
load capacity according to Czech state standard 73 6222, further from two sets of tractors for
transporting excessive loads (Tatra 813 sets and chassis).

During transport, auniformload of vin=1kN/m?is chosen, when theload on therear twin
axleV_  =2x50kN (one wheel 25 kN) and a surface load of 2.5 kN/m?* occurs.

1

Keywords: road network; traffic flow intensity; daily variation of traffic intensities,
onward movement, staging area, stay over night
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Introduction. Significant technological advances in autonomous vehicles and drones are
changing the dynamics of modern conflicts. The war in Ukraine has provided evidence of
how this technology can change the course of combat. Even well-equipped militaries, such as
the Russian Federation, face challenges posed by the deployment of autonomous unmanned
vehicles. Their ability to carry out long-range attacks with minimal risk to their own forces
gives a new dimension to military operations.

One of the key areas of use of unmanned vehicles is kamikaze drones, which are becoming
an effective tool in the fight against the enemy’s heavy armoured vehicles. Their ability to
penetrate defensive lines and destroy targets with a precision and efficiency that cannot be
achieved by traditional meansmakes thema threat thatis difficult tostop. Anotherinnovative
application is drones capable of dropping light explosive munitions on enemy positions,
allowing them to effectively destroy hidden targets such as soldiers in trenches.

However, drones arenotjustatool of attack. They are also used to scout and track enemy
movement and targets. Their ability to quickly and efficiently gather battlefield information
allows command staffs tobetter navigateand makestrategic decisionsinreal time. Inthe
area of mine warfare, autonomous assets are revolutionizing the field. Minefields built
with unmanned assets enable faster and more flexible deployments. Analytical models
and mathematical methods can be used to optimize mine placement and maximize
the effectiveness of minefields, increasing the ability to resist enemy advances and defend
strategic positions.

While technological advances bring new possibilities for warfare, itisimportant to recognize
their ethical and humanitarian implications. Care must be taken to protect civilians and
minimize unwanted collateral damage. The use of autonomous means should be subject to
firm ethical principles and legal frameworks in order to minimize the risk of uncontrolled
attacks and negligence in military operations.

Method of investigation. The paper presents a detailed analysis and synthesis of the
possibilities of using drone swarms in military operations, with a primary focus on their
deployment in minefields. This approach combines a thorough examination of available
information and current trends in military technology, allowing the author to develop a
comprehensive theoretical framework for the topic. One of the main elements of this work
is the innovative approach to the use of drones, where they are equipped with the
ability to carry mines and launchers that are attached directly to their bodies.
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This analysis allows the synthesis of a new concept in which drones are not mere
reconnaissance devices, but play the role of self- propelled munitions carriers with an
emphasis on strategic deployment on the battlefield.

Inaddition, amathematical method of packing circlesis used in the work to optimize the
distribution of mines on the minefield. This method is an important element of the analysis
that allows the author to effectively solve complexlogistical and spatial problems associated
with military deployment of drones.

Investigation Results. The paper presents a comprehensive approach to the issue of the
use of unmanned aerial vehicles in the creation of minefields in military operations. The
paper, using a two-dimensional discrete uniform distribution with two possible drone
layouts, demonstrated the difference in the spacing of drones in a grid formed by a
hexagonal and a square scheme. According to the shape of the obstacle area, a
measurement was made in which the required number of drones carrying a mine was
demonstrated to createaminefield of different density.

Conclusions. The article focused on a detailed analysis of drone swarming to lay a
minefield. Starting from the analysis of the requirements for standard military minefields, a
model was developed and applied to autonomous vehicles. By conducting a validation
exercise, it was determined how many autonomous assets were required to create an
alternative minefield and in what configuration these minefields should be created. These
parameters can also be used to determine mine density, a key factor in determining the
characteristics and purpose of a minefield in an operational environment.

Limitations. The paper presents the first steps into a new research area, which brings
some unresolved questions. One of these questions is the specific form of the explosive
component to be used in the drone. This issue still requires further research and
analysis.

Acknowledgements. This work was conducted within the framework of the project “Conduct
of land operations (LANDOPS)”

Keywords: Drone, swarming, UAV, military, minefield, mines, minelaying, engineer
support, explosive obstacles
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Introduction. Fighter aircraft have historically played a crucial role in establishing
the desired degree of control in the air. From an operations management perspective,
achieving this position is necessary for success on the current battlefield. The unfolding
conflict in Ukraine serves as evidence supporting this principle. Initial offensives
conducted by the Russian Federation targeted various strategic locations, including air
bases, air defence sites, and airspace surveillance systems. Despite the inability to completely
neutralize Ukrainian air forces on the ground, ongoing confrontations between aircraft of
the two opposing factions persist. [1]

The delivery of air power can be defined in terms of roles, missions, and sorties. For the
purposes of this study, it will be further elaborated and focused only on Counter-Air
Operations conducted to obtain and maintain the required degree of Control of the Air. The
desiredlevel of control of theair will allow the actual operation tobe conducted under the
required degree of freedom for ground units and other components at the required time and
space. Achieving this level is ongoing, but further action is required to maintain this state.

The aim of this study is to introduce a systematic approach to the selection and comparison
of suitable tactical aircraft for Counter-Air operations. Toachieve this objective, it is essential
to firstidentify the fundamental capabilities and characteristics of the aircraft that are critical
to the performance of these missions. Evaluation criteria will then be derived from these
parameters. The criteria will be selected based on the historical development of tactical
aircraft, their operational deployment, potential tactics, principles governing air warfare,
technical advances, and the capabilities of current platforms. A multi-criteria method
will be developed to incorporate the significant number of sub-criteria that determine an
aircraft’sreadinesslevel. The effectiveness of this method will then be demonstrated through
a comparative analysis of a few selected aircraft.

The purpose of this study isnot to evaluate aircraft for specific operations ata specificlocation
or to select the appropriate aircraft for a specific military or government entity. Its primary
focusis toevaluate the disposition of Counter Air Operations only, without regard to aircraft
characteristics that are not analytically critical to this effort. An example would be acquisition
cost or flight hour cost. The calculation of cost per flight hour or mission accomplishment is
highly complex and can vary from nation to nation. Therefore, this study does not deal with
price in general.
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Method of investigation. The operational deployment of fighter jets involves a wide range
of factors that significantly impact the feasibility of deployment under specific conditions
and mission requirements. These factors, such as information support, maintenance
complexity, operational economy, logistics support, and navigation performance, must
be considered in practice. However, this study focuses on assessing the effectiveness of air
dispositions in achieving success in air-to-air operations, specifically in conducting air
combat. Therefore, the study will not explore the aforementioned factors or consider
scenarios where adversaries have equal capabilities in certain variables to isolate the
analysisofaircraftdispositions.

The study employed the Multi-Criteria Decision-Making Method (MCDM) [2], which s
based on the analytical hierarchy process (AHP) [3], toidentify the most appropriate military
fighter aircraft for air-to-air operations.

Theanalyticalhierarchy method wasused toestablish three primary criteria, and theirweights
were determined by a group of experts using Fuller’s pairwise comparison method. In the
second level, experts identified four criteria for each category from the primary criteria. The
weights of these criteria were again determined by a group of experts using the Saaty matrix.
The structure of the AHP is illustrated in Fig. 1.

~

[ Fighter Jet Selection

J

- - Pairwise comparison method
Level | criteria Situation Mobility Stealth
Awerness

Radar range Wing Loading RCS
o Radar aspect Max G limit IR reduction
Level Il criteria FLIR or IRST Thrust/Weight SuperCruise Saaty method
datalink Max Speed EW

[ Fighter option 1 ] [ Fighter option 2 ] [ Fighter option 3 ] [ Fighter option 4 ]

Fig. 1 Analytic hierarchy structure

The Saaty method was used to evaluate the criteria, the partial evaluation of the options, and
to calculate the final evaluation of the options [4].

Investigation Results. Four representatives from the current armament of the North
Atlantic Treaty Organization countries were selected to compare specific types of
aircraft. This selection was made to demonstrate the method’s functionality. This selection
can be further supplemented or modified for possible specific use at the national or
internationallevel.

The data on specific aircraft was taken from publicly available sources, mainly from the
English version of Wikipedia. The authors are fully aware of the imperfections of these data.
However, again, the method can be supplemented with accurate and often classified data for
any specific use.

The selected types of aircraft deployed in the North Atlantic Alliance include:
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JAS-39 C Gripen
Dassault Rafale C

Eurofighter Typhoon
E-35 Lightning II

Conclusions. Thanks to the methodical comparison of aircraft for air-to-air operations,
the final ranking of the aircraft was determined. In the stealth and situational awareness
category, the F-35 stood out the most, thanks to its 5th generation aircraft concept.
Conversely, the remaining aircraft were tied in these categories. On the other hand,
the F35 fell short in mobility, where the aircraftlost points due to its higher surface load
and lower top speed. However, the F35 outperformed the other aircraft in the overall
rating. The Rafale and Eurofighter had similar score gains. The Gripen fell slightly
behind due to its outdated airborne radar and single-engine concept. The resulting
scoreisshownin Table1.

Table 1: MCA results

aircraft type result
F-35 Lightning II 95.9
Dassault Rafale C 921
Eurofighter Typhoon 90.1
JAS-39 C Gripen 86.7

Limitations. A limitation of the study is the source of valid data, where certain
specific data are very often classified. The authors relied on publicly available sources
mainly to demonstrate the method’s functionality. For further specific use at the level of a
particular army, the data can be further specified as categories can be expanded to include
additional criteria for comparison.

Acknowledgements. The authors would like to thank the Ministry of Defence of the
Czech Republic for its support via the AIROPS grant.
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Introduction. Strategic studies, more than any other field of knowledge, operate
with incomplete information. The universe is infinite in both terms of scope and
scalability. The extent of the universe surpasses human civilization — the speed of
information transfer is limited — and its scalability is also unbounded — observation of
a phenomenon (at the quantum level) influences the phenomenon itself. Yes, even the
double-slit experiment prevents absolute determination of the current state,
prediction of the future state, and therefore even manipulation from the current state
to a desirable future state. However, itis precisely because of this fact of impossibility of
absolute determination that strategic studies can exist. Otherwise, with absolute
centralization of all information from the non- scientific world, strategic studies would be
replaced by simple mathematical computation of the occurrences of relevant events in a
specific place and time of reality.

From an economic perspective, information is thus a scarce commodity and simultaneously
afundamental input into the strategist’s activity. The author articulates the hypothesisin this
work that the current methodology of strategic studies might not be effective, as it does not
sufficiently account for theimpossibility of absolute determination. Thissubsequently affects
the reduction of the effectiveness of the strategist’s activity, including its output.

The article proposes a new methodological approach to strategic studies based on the theory
of spontaneous order. By utilizing the theory of spontaneous order, which is theoretically
grounded in mathematics and practically employed across a wide spectrum of scientific
disciplines, the author points out the possibility of achieving higher effectiveness in strategic
activity within the field of strategicstudies.

In the introduction of the article, the author acquaints the reader with the terms used, as well
as the ethicsand methodology. Subsequently, the author connects the theory of spontaneous
order from mathematics through economics, military art, and up to strategic studies. By
utilizing a comparative method, the author further compares the current and proposed
methodological foundations of strategic studies. The outcome is the methodological and
philosophical grounding of strategic studies under the theory of spontaneous order, which
seeks to coherently and holistically capture the entire pre-scientific world. Another outcome
will be practical proposals for adjustments to the principles of warfare in the field of military
science, stemming from the theoretical application of spontaneous order to strategic studies.
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Method of investigation. The author proposes a new methodological framework for
strategic studies. The method of creating this methodological framework is axiomatic-
deductive. The resulting methodology proposal is based on the axiom of the impossibility
of absolute determination. With regard to this axiom, the author has chosen the theory of
spontaneous order, specifically the theory according to F.A. Hayek, for its
development.

F.A . Hayek dedicated himselftothe theory of spontaneousorderanditsrulesand institutions,
considering the impossibility of absolute determination. In his conception, this impossibility
refers to the inability of a centralized mind to acquire “dispersed” information that, takenasa
whole, couldbeknowntoallelementsasasystemtogether. Thistheory describesfreeelements
as elements of a unified system, wherein these elements are not capable, by themselves, of
achieving absolute determination about this entire system to which they belong and within
which they exercise their free actions. While free elements can informatively describe the
rules atlower levels of the system, they are unaware of the rules at higher levels, which they
nevertheless unconsciously create through their free actions at the lower level.

Investigation Results. The proposal of a new methodology for the science of strategic
studies integrates strategic studies with closely related disciplines such as mathematics,
economics, military science, as well as with more distantly related fields like biology,
physics, computer science, among others. It also highlights the potential for a more
effective approach to conducting strategic activities and provides new avenues for
further research.

Conclusions. The proposal of a new methodology for the science of strategic studies
and its integration with methodologies from other disciplines open up a wide
spectrum of possibilities for the advancement of strategic studies. Moreover, it offers the
opportunity to leverage insights gained from other fields, which also address descriptively
or normatively the theory of spontaneous order. Consequently, strategic studies
contribute another piece to the puzzle of the theory of spontaneous order, which aims to
describe the entire non- scientific world. To further develop the theory of spontaneous
order as a holistic system for understanding the non-scientific world, the author suggests
furtherresearchinthe following areas:

1) Quantitative studies on the practical application of the theory of spontaneous order in
command and control, ranging from tactical to strategic operations.

2) Modeling of dynamic systems of war games and applying the principles of spontaneous
order using quantum computing techniques.

Limitations. The hypothesis that the current methodology of strategic studies might not
be effective, as it fails to adequately consider the impossibility of absolute determination,
and the conclusions of this work are, in a way, among the first in the field of this
research. For this reason, further research in both theoretical aspects and practical
application, as well as quantitative outputs, is clearly necessary to support the new
methodological grounding of strategic studies.

Acknowledgements. This work was conducted within the framework of the
institutional research project “Conduct of land operations” (DZRO-FVL22-
LANDOPS).
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Introduction. Traffic accidents are an ongoing safety issue. On the one hand, today’s cars
are equipped with all sorts of technology and manufactured with much more regard for
safety than in the past, but on the other hand, cars are becoming more affordable, traffic is
getting heavier and drivers are often encouraged to use high performance cars, which in
turn has a negative effect on accident rates. The risk of a traffic accident is one of the
most serious incidents investigated by the Integrated Rescue System. In traffic accidents
such as those involving extrication [17], the need to deal with leaking fluids, the need to
carry out fire- fighting measures on vehicles, or accidents in which it is necessary to
restore traffic flow on the motorway, the intervention of fire brigades is required.

In the past ten years, a total of 198,773 accidents involving the departure of fire rescue units
occurred in 14 regions of the Czech Republic. The records of accidents in the years 2012-2021
were taken from the database of the Fire Rescue Service of the Czech Republic, where they
are characterized by geographical position and time of occurrence. The aim of this work is
to use statistical apparatus to describe a discrete random variable, which is the daily number
ofaccidents, and tomodelitusing a generalised linearmodel (GLM). The work that deals
with the modelling of the number of traffic accidents, as a random variable with a Poisson
probability distribution, using GLM methods is unique in the Czech Republic.

First, the probability distribution of the explained random variable was tested. Based on the
results of these tests, the analysis of variance approach for statistical analysis with a count
variable, following a Poisson distribution, was chosen for modelling. Multifactor analyses
without and with interactions were used to describe the daily number of accidents. In this
paper, we will consider the following factors: day of the week, month, and region. The results
of the estimated models were compared with the statistical characteristics of the dataset.
Additionally, itisimportant to include an interaction term in multifactor analyses.

Method of investigation. During the initial stages of model development, tests were
conducted to evaluate the normal distribution, but the results indicated that this probability
distribution would not be appropriate. Therefore, goodness-of-fit tests were performed with
the Poisson distribution, namely Cramer-von Mises or Anderson-Darling. Verification was
also performed graphically using the values of the estimated likelihood function, or by
plotting the relative frequencies for data sorted by region, month, and day of the week. Since
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the normality assumptions for parametric analysis of variance are not met, one option is to
use non-parametric methods, which is the Kruskal-Wallis test [4]. Performing Nemenyi’'s
all-pairsrank comparison test further shows which groups formed by sorting by factor differ.
The tests were performed for all the factors under study. Another option chosen was the
generalised linear model approach for count data (Poisson distribution) [5]. This approach
allows for both one-factor and multifactor analyses. In the computational program, the
naturallogarithm was chosen as thelink function. The calculations were performed inR,
version 4.3.1.

Investigation Results. The hypothesis of normality of the data was rejected after
performing tests of normal distribution. Goodness-of-fit tests with Poisson distribution
were performed for data sorted by region, month, day of the week and showed
approximately good results. As an example, the comparison plots for January Mondays in
the Hradec Kralove region are presented in Fig. 1. For the Kruskal-Wallis tests we get a p-
value much smaller than 0.05, based on these tests we can say that the daily number of
accidents depends on the observed factors. The parameters estimated from the univariate
analysis did not yield any surprising results, they just correspond to the statistical
characteristics. Furthermore, additive (without interactions between factors) and
multiplicative (with interactions) multifactor models were compared. Predicted values of
the daily number of accidents in model without interactions for Hradec Kralove region are
presented in Fig. 2. In the case of multifactor models, the addition of an interaction term
appears to be significant. The percentage of explained deviance for the model without
interactionsis 32.54%, and for the model with interactionsis 33.00%.
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Fig. 1 Probability function and cumulative distribution function for the theoretical Poisson
distribution function with estimated parameters and empirical data for accidents in the Hradec
Kralove region that occurred on Mondays in January 2012-2021. The theoretical function
is shown in red, the empirical function in black.
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Monday Tuesday Wednesday Thursday  Friday Saturday Sunday
1 4.02 3.80 3.84 3.95 4.51 3.76 3.21
2 3.73 3.52 3.57 3.67 4.18 3.49 2.98
3 3.29 3.10 3.14 3.23 3.68 3.07 _
4 3.49 3.29 3.33 3.43 Sel 3.26 4)7@‘
5 3.95 3.73 3.77 3.88 4.42 3.69 3.15
6 4.70 4.44 4.49 4.62 4.39 3.75
7 4.45 4.21 4.26 4.38 4.16 3.56
8 4.62 4.36 4.41 4.54 4.32 3.69
9 4.69 4.43 4.48 4.60 4.38 3.74
10 4.52 4.27 4.32 4.45 4.23 3.61
11 411 3.88 3.93 4.04 4.60 3.84 3.28
12 451 4.26 4.32 4.44 - 4.22 3.61

Fig.2 Predicted valuesof the dailynumber of accidentsinmodel withoutinteractions
for Hradec Kralove region. A color scale from green (low values) to red (high values) is used.

Conclusions. The models showed that all factors examined were statistically significant.
The day of the week factor showed that Mondays, Thursdays and Fridays were above
average in terms of accident rates, while Sundays were below average in terms of the daily
number of traffic accident involving the deployment of the fire rescue service. Overall, the
number of accidents is above average on weekdays compared to the weekend when accidents
occur less frequently. The trend in the daily number of traffic accidents over the year based on
the data sample collected shows that the daily number is below average in the winter and
spring months, and from June to October the accident rate is above average relative to the
overall annual average daily number of traffic accidents involving the deployment of the fire
rescue service. The dependence of the daily number of accidents on the region also proved
statistical significance. The calculations show the lowest average of accidents per day in the
Karlovy Vary Region and the highest in the Central Bohemia Region. The region factor was
reflected in the accident rate mainly by the geographical conditions in the regions. Regions,
where the winters are colder, show a higher accident rate, e.g. due to black ice. The number of
daily accidents in the regions certainly depends on the density of the road network, the
frequency of traffic, etc., in most regions the fewest accidents took place on Sunday, the most
accidentstook place onFriday, in someregions alsoon Monday.

The study provides a comprehensive view of the relationship between the number of accidents
and daysofthe week, monthsof the yearand regions ofthe CzechRepublic. Intheeventof
accidents, significant losses occur, not only financially, but also, and above all, in terms of
damage to health and environmental damage. Reducing the need for call-outs would lead,
among other things, to savings in terms of the equipment used and the costs of subsequent
treatments and repairs [8]. Based on the knowledge of the development of the daily number
of accidents, it is then possible to propose appropriate solutions to reduce the accident rate.

Limitations. However, further research is needed before it is possible to define more
dependencies on the various factors influencing the number of traffic accidents with firefighter
departures. Other possible factors are:
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e The influence of weather and other meteorological phenomena, such as those mentioned
in studies [6], [7].

e Impactofnaturalevents, e.g. blackice. However, such phenomena are difficult to predict,
they vary from year to year and their influence on the prediction of the number of traffic
accidents is rather unpredictable, see [2], [3].

Itishoped that, as a result of the above-mentioned studies, models of the development of the
daily number of traffic accidents with the departure of firefighters will be able to be useful in
the field of traffic safety in the Czech Republic.

Acknowledgements. This paper was supported from the research project Conduct of
Land Operations, LANDOPS, Ministry of the Defence of the Czech Republic.
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Introduction. The North-Eastern region of Ukraine has a strong mining and processing
industry and significant agricultural potential. The intensive economic activity is causing
significant land cover transformation, which leads to mostly negative consequences for
natural ecosystems and the region's economy. Analysing land cover change trends on the
example of the Kharkiv region is an urgent task to understand the dynamics of changes
and identify their causes. The analysis of land cover trends is of scientific importance in
identifying land cover trends, which will contribute to understanding the causes of
changes in natural ecosystems and developing strategies for their conservation and
restoration. In addition, the analysis of land cover changes can be important for assessing
the impact of anthropogenic and natural factors on land use, which is key in making
decisions on the rational use of natural resources, especially in the post-war period.

The object of the study is the land cover of the Kharkiv region and its changes. The
purpose and objectives of the study are to identify negative trends in the land cover of
the Kharkiv region as a result of hostilities, using satellite data and open source statistics.
The main objectives of the study are: to analyse statistical data on changes in the land
cover of the Kharkiv region for the period 2015-2022; to analyse the state of land cover
based on remote sensing materials; to identify trends in the change of certain land covers
that have the largest share among all the covers of the Kharkiv region; to assess the
impact of hostilities on the state of the Izyum forest and the air as a result of numerous
forest fires using satellite data.

Methods of investigation. The main methods of our research are the analysis of remote
sensing materials, in particular, Sentinal-2 and Sentinal-5P satellite images. To obtain
detailed information on land cover changes for the period 2015-2022, we used the web
sources Land Cover 2022 [1], WORLDCOVER_2021_MAP [2], Global Land Cover 2015
[3]. The mathematical and statistical method was used to process statistical information
and obtain index images as a result of processing satellite images and obtaining thematic
rasters.

Investigation Results. The results of the analysis of land cover changes conducted using
the Global Land Cover service [3] and statistical data of the Kharkiv region [4] are
presented in the graphs (Fig. 1, 2). Land cover trends reflect the interaction of various
factors, such as climate change, human activity, development, pollution, and warfare.
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The knowledge and consideration of these trends is key to developing strategies for
biodiversity conservation, provision of environmental services and sustainable
economic development.

Forests Agricultural land
20 64
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Fig. 1. Graph and polynomial trend line of forest cover  Fig. 2. Graph and polynomial trend line of
changes change for 2015-2022 in agricultural land cover in 2015-
2022

The forests cover a significant area of the Kharkiv region (over 20%) and play an
important role in the industrial sector of export production. Following the
extremely strong impact of the hostilities in 2022, the forest cover of the Kharkiv
region has become a focus of special attention. The Izyum forest in Kharkiv region
was severely affected by the military events, suffering extensive damage from fires
caused by the fighting. The significant areas of the forest have burned out,
especially after the summer fires of 2022, as can be seen on satellite imagery (Fig. 3).
In addition, the danger from forest fires is the release of CO2, a greenhouse gas
equivalent that exacerbates climate change. Another dangerous gas is NO2 -
nitrogen dioxide caused by the burning of fossil fuels and biomass.

Fig. 3. Sentinal-2 satellite images of 06.05.2022 of forest fires in the Izium forest, Kharkiv region, caused by
military operations in the spring of 2022 in natural colours and SWIR combination

The results of the analysis of land cover change in Kharkiv region show an
extraordinary level of economic development of the region's land. The general trend
since 2015 has been a decrease in forests and agricultural land, with a significant
reduction in 2022, which is the result of hostilities and their consequences. The
military operations lead to a number of mechanical, physical and chemical impacts
on the land cover. The vegetation destruction, soil disturbance, and desertification
are common consequences of military and technological pressure.
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In particular, land cover degradation due to military operations has become a major
trend in land cover change. The hostilities in the Kharkiv region have severely
damaged all natural resources: land areas have been contaminated and polluted with
various wastes, the air has been polluted by explosions and fires, water bodies, forest
resources and biota have fallen victim to enemy equipment, pollution and deliberate
destruction. As a result of the armed aggression of the russian federation against
Ukraine, the significant damage has been done to land resources. According to the
National Scientific Centre "A.N. Sokolovsky Institute of Soil Science and
Agrochemistry", the greatest impact on agricultural land and soil cover is caused by
enemy aircraft and artillery (80% of the surveyed areas) [5]. The air, soil, and water
pollution can cause significant reductions in yields, food contamination, and threats
to human health. During the war, more than 20,000 facilities were damaged or
destroyed in the region, 31% of which were in Kharkiv. Of the total number of
protected areas in the temporarily occupied territory and in the combat zone, there
were 84 protected areas covering an area of 35.1 thousand hectares (46.8% of the total
area) in Izium, Kupiansk, Kharkiv, and Chuhuiv districts of Kharkiv region [4]. For a
more detailed study of land cover changes related to military activities, including the
destruction of the humus horizon, soil contamination with metal fragments and
explosive residues, and soil contamination with heavy metals, field research and the
use of high-resolution aerial or space imagery are needed.

Conclusions. Thus, the following actions and measures can be recommended to
overcome the consequences of the hostilities and restore economic activity:
e to conduct demining the territories of the region's nature reserves and forests;
e to conduct a comprehensive study on the assessment of the degree of
contamination of territories and soils;
e to establish the necessary measures to clean up the territory and restore its
suitability for agriculture;
e to establish control over the quality of air, soil and water;
e tointroduce support from the state and local authorities.

Keywords: land-cover, de-occupied territories, agriculture, nature, war.
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Introduction. The work deals with the fuze by explosives from active to passive charge,
which is a typicalissue in the field of engineer support, but has its significant overlap into the
sphere of artillery support. In military engineering, the fuze by explosives can be used,
provided that the distance is shorter and auxiliary fuzes are lacking. On the other hand,
this activity requires a greater number of detonators, as each must be in a single
charge. Detonators contain a primary explosive that is sensitive to the transfer of energy
and pressure from the active to the passive charge. Examples of the use of fuze by explosives
include the destruction of timber piles, structural elements of bridges and buildings,
disposal of ammunition, etc. In the case of artillery fires on explosive obstacles, it is
necessary to assess, in addition to the shrapnel effect, the effect of the fuze by explosives,
which may resultin a chain reaction and a subsequent series of detonations.

Aim and limitations. The aim of the work is mathematical modeling and prediction
of the effect of active charge on passive charge due to the variable weight of active charge
and distance from it to passive charge. The data for the development of the predictive model
were obtained from a military document dealing with blasting works [1]. The limitation
of this data lies in its small quantity and short range.

Another limitation of the data is due to the fact that they were created with the assumption
of using TNT. For this issue the following principles apply:

- direct distances between charges withoutobstruction;

- the detonators are oriented so that their open ends face the active charges;
- the detonator serves as a fuze and is not included in the total weight;

- fuze by explosives is valid for land use.

Methods of investigation. We used statistical modeling to describe the relationship
between the weight of the explosive charge and the distance between the active and passive
explosive charges. The linear regression model [2] is based on the typical blast
characteristics, i.e. the square root dependence between these two variables. Since the data
are small and rounded, and the rounding mechanism is not known, we applied the so-called
“unrounding” procedure with the uniform distribution. Finally, we constructed confidence
bands for the regression lines using the bootstrap procedure [3].
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Results. The resulting linear regression model for the original data is presented in Fig.
1(a). The graph illustrates that the square root model describes the data quite well (R*=
0.97). Based on the data, we used the uniform distribution with the range [0, 0.5] to
simulate ten thousand bootstrap samples of the data. Fig. 1(b) shows the bootstrap-based
model with the 99% confidence band.
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Fig. 1 Linear regression models; (a) linear regression model based on raw data;
(b) same model asin (a) based on the bootstrap resampling (solid line)
with 99% confidence band (dashed line).

Conclusions. The results of this modeling study show that the linear regression model
with the square root function describes the data quite well and the bootstrap resampling
with the uniformly distributed errors characterizes the unknown rounding errors. The
resulting lower confidence curve can then be taken as the optimal combination of distance
and the weight of the explosive charge. This modeling is then applicable to all tasks of
engineer support where explosives are involved. Examples include the disposal of
unexploded ordnance, setting up or removing obstacles, and more.
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The contribution of the work lies in the proposals for the reduction of detonation nets
(counter-mobility) and in the determination of the distance of detonation during the
explosion of artillery munitions in the case of establishing passages in engineering obstacles
using artillery fire (mobility). Damage of wiresis a common failure of a fuze (whether by
detonating cord or by electrical fuze). Other benefits include the possibility of applying this
predictive model to other types of explosives, thus creating a comprehensive data set for
use in military engineering. Currently, there are no explosives that retain the sensitivity of
a primary explosive while being as safe as explosives (e.g., trinitrotoluene) against impact,
friction, and thermal effects.

These calculations become the basis for determining the design of artillery fire control
procedures during joint fires support, especially procedures and methodologies for
establishing passagesin minefieldsand alsoin artillery tactics procedures. In particular, they
will be used to evaluate theoretical ammunition consumption and to determine the duration
of artillery support which affects the management of maneuvering within the artillery
restricted area [4].

Fuzeby explosivesisbased ontheenergy transfer and pressure of the explosion. The presence
of shrapnel or other fragmentsisnot takeninto account. These can, of course, alsoinitiate
the detonator in a passive charge. The probability of shrapnel spread location and detonation
of the passive charge by shrapnel can then be evaluated statistically. The explosion of active
charges also affects the distance of shrapnel spread location with respect to their weight.
Thus, artillery fragmentation munitions or hand grenades can become active charges to fuze
by explosive under certain circumstances.

Acknowledgements. This work was conducted within the framework of the project
“Conduct of land operations (LANDOPS)”.

Keywords: bootstrap; engineer support; artillery support; explosive charge; mobility;
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Introduction. Today, a significant number of publications are dedicated to the study of
the behavior of dynamic systems [1 - 5]. Such interest is caused by the variety of
applications to real processes that are described using the mathematical apparatus of
dynamic systems. The information spreading in social networks, the change in the number
of patients during epidemics, the dynamics of the number of people with stress syndrome
canbe modeled with the help of hybrid dynamic systems.

In the paper, we investigate the predictive estimates of the model, which at the initial time
interval describes a slower population growth, and later turns into a model with a rapid
growth of such a population.

Method of investigation. The analysis of population dynamics was studied in many
papers. The most common models studied, for example in [1 - 3], are logistic or more
generalized Volterra models. With rapid population growth, it is advisable to use
Gompertz models [4 — 6]. Given the known initial conditions and parameters of the
models, such an analysis is reduced to solving Cauchy problems for linear or nonlinear
differential equations.

In the case when the initial conditions or parameters of the models are unknown and belong
to certain sets, itisnot possible to obtain accurate predictive estimates and itisnecessary
to determine the predictive sets ata given time under certain conditions. With unknown
initial conditions and parameters of differential equations, however, for a known number of
persons in the population at certain moments of time, formulas are given for calculating the
minimum and maximum number of persons in the population.

Investigation Results. Let functiosy, () and,(r) be solutions of the system

%zyl(t)xl(t)(N—xl(t)), x(0)=x, O0<t<t,

% (4)=x,8),

1\ 2\ 1
dx, X, @

]\(/t))xz(t), t<t<T.

o b@Ou®) +y,(Hn

Assume that the functions 71 (0, 7, (0),u(?) are integrable with the square on the corresponding

intervals, and the functioh(#y continuous on [7,,7].
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Lemma 1. Equation system (1) has the unique solution that is continuous and differential
almost everywhere (a. e.).

Letusintroduce the set G, = {xo 1xg X x5,V <y, —x,(s,) v Lk = L_m}/ and also the sets
G and G?

G = {xl(t_,xo) X, €G,s, <t < tl},

Gf) = {xz(t,xl(tl,xo)) X, €G 1 <1 < T} .

Thesets G® and G{” are called the sets of predictive estimates for values x,(7)and x,(7).

Lemma 2. The seG, has the form

G, =la. Blnx,.x, 1 =[max(a,x,).min(S, x))] =[a ", a"].

Suppose that the function p(f) is also unknown and belongs to the set
I={y: j' O, () -7 1)dt <1}, where 71(1) is a well-known function integrable with

0
thesquare, the function g(t) is continuouson [0,t] and such that the following inequality

holds: g°(t) >g* >0. Also assume that we observe some given values

Y=X(8)+V.k=1,m wherev, €[v,, V], s<..<s, <t.

We put that x €[x, x']. Let us denote by
0 0 0

I'= {(Xd/)l: X$X ,<X5,7el v, <y, —xl(sk)g\/*k}_

An interval[x (r), X" (r)] is called a set of predictive estimates for the values 1x(t ), where
x (0) = (er}lqi)rgr X, (E, %0, %) X () = nax X, (T, %.7)  %(T,%,.7) isthe solution of

system (1) at the initial value x,and the function y,. Similarly, for the predictive interval
[x (t5x (), x (t+x"(t))] is called a set of predictive estimates for the values x-(t) .
2 1 1 2 1 1 2

Lemma 3. Let x,and y, belong to the setT" , the functions b(t), u(t) and y ,(t) are given. Then

the predictive set for the x,(¥) ast, <t<T, has the form [x (t ), X" (8)], where %, (D)

value 2 ) 2 11 2 11

and X' (t) are found from the solution of the system (1) X (tJ) =X () an x (t]) =x(t),
at d

respectively.

Conclusions. The research provides formulas for calculating predictive estimates of
the number of individuals in the population with unknown non-stationary parameters
included in the right-hand sides of special nonlinear differential equations. The obtained
results can be applied in the tasks of analyzing the dynamics of the number of persons who
received certain information, the dynamics of the number of persons with stress syndrome,
the dynamics of the number of sick persons duringepidemics.
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Introduction. When it comes to health care accessibility we can monitor multiple
parameters to monitor the situation in a given location. Among the most basic ones are
hospital capacity, which measures how many patients can particular hospital treat in a
predetermined amount of time, and patient’s demand, which describes how many patients
will visit givenhospitalin a specific amount of time.

Measuring hospital capacity can be achieved by different means, for example, by calculating
the number of hospital beds, hospital physicians or hospital size. On the other hand, itis more
difficult to estimate patient’s demand as it involves unknown variables. For example, only a
portion of ill patients will go to a hospital. Furthermore, patients can usually choose between
several hospitals and will decide which one to visit based on variable criteria. However, even
when patients decide between multiple hospitals, they can visit only one hospital at a given time.

For this reason, mathematical-geographical models were developed to estimate patient’s
demand (where groups of patients are considered instead of individual patients) in a
simplified manner. Furthermore, 2SFCA models aggregate ratios of hospital capacities to
patients” groups demand to measure health care accessibility in an investigated area (see
[1-3]).Specialmeaningisassigned tothe distancebetweenhospitalsand patient groups.

2SFCA models were used under different settings to address various civilian needs. However,
these models are yet to be deployed for military use. Nevertheless, there is a clear difference
between civilian patients and military patients. This article then investigates a theoretical
background for a potential application, where 2SFCA models are utilized in a military
environment. As a consequence, a new modified 25FCA model (named P2SFCA) was
obtained and itanalyses geographical distribution of field hospital along a frontline.

Method of investigation. Strictly theoretical data were generated based on the
system proposed in [8], where model’s performance is tested on various small case
scenarios on which 25FCA and P2SFCA models are compared. Two classes of nodes are
generated, one representing hospitals and another representing groups of patients. Distances
between nodes, hospitals” capacities and patients’ groups demands are then generated and
varied to obtain several scenarios. Finally, it is observed how scenario’s parameters
impacteachmodel.

Another set of simulated data was utilized as well. A segment of Ukrainian frontline (roughly
160 km long, depicting the situation at the end of January 2024) was taken and locations for
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field hospitals and military units were simulated. Each hospital was assigned semi randomized
capacity and similarly eachmilitary unit was assigned semirandomized number of seriously
wounded soldiers (representing patients” demand). Distances between hospitals and military
units were calculated in ArcGIS pro software. Finally, classic2SFCA model is then compared
with P2SFCA model visually and statistically by Wilcoxon Signed Rank.

Investigation Results. New P2SFCA model was theoretically developed, where each
j hospital with its gpacity i and eachmilitarPunit  withits
demand areassigned coefficients

S

R; ! A= Z Rif(dy;),

i = ’
Zdijj EMkU Plf(dl,}) di,jEMko

mini(di‘j)

whered, ; - distance fromi toj M, = {d[-, i =21- %} and k, = 1 ismaximalinteger

ij
thatsatisfiesinequalityMy, | = ko. |[Mx, | denotes number of elements in the set My,

Furthermore, comparison between P2SFCA and classic 2SFCA model was carried out on
theoretical and simulated data. Visual analysis of said comparison is presented in Fig. 1 and
Wilcoxon Signed Rank Test was performed with p-value=0.5918.
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HE B
; =
Druzhsivka )
[#] -
\ s
)
=
Bk
frcu) i
|
oy mm
* ounmn \ J ‘_/'
dyrmobrad ) S )
== [ 5
» if
: Hospitals Military units
|£| P2SFCA / 25FCA
.- " &
#\s Frontline | 15-2
E 31. 1. 2024 ® 1-15 w0
& 05-1 'B'
\ O -05
| ‘A ? 20 4=u B;JKm

Fig. 1 Segment of Ukrainian frontline with simulated military units (triangles and squares)
and field hospitals. Symbols’ size represents hospital capacity and patient’s demand (number of seriously
wounded soldiers). Triangles mark military units for whichis P2SFCA < 25FCA
andsquaresmarkunitsforwhichisP2SFCA > 25FCA.

Conclusions. The newly derived P2SFCA model was theoretically developed to better represent
frontline situation as opposed to classic 2SFCA model. Simulation showed that we cannot reject
thehypothesisthatmedians forbothmodelsaresignificantly differentanditisconcluded that



148 |

MULTI-CRITERIA DECISION-MAKING

both models allocate similar amount of “accessibility” across the region differently. Furthermore,
2SFCA model underestimates hospital availability in certain areas and overestimates in others,
which mightlead to hospital overcrowding and unnecessary deaths.

Limitations. Further research is necessary before P2SFCA model could be deployed
for military purposes. Proposed model works with the number of wounded soldiers.
Statistical models could be employed to infer this number for each military unit.
Additional insights about P2SFCA model could be achieved by consulting military
experts and by reflecting particular needs of any given army that could lead to further
improvements to P2SFCA model. Finally, practical applications of 2SFCA based
models could lead toimproved decision-making process such as in

e Field hospitals location selection: Location selection algorithm based on P2SFCA model
could show where to place field hospitals toimprove their efficiency (see also [7], [9]).

e Analysisofactualsituation: Softwaretoolsanalyzing real time datacould alert problematic
situations in need of attention.
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Introduction. Humanity has entered an “information society” where the importance of
the information sphere has sharply increased, leading to new threats and dangers. As
technology facilitates the dissemination of various information, including harmful
propaganda, the need for information security and regulation has become paramount.
Understanding the mechanisms of information dissemination is crucial for effective
countermeasures against negative effects. Modeling is identified as an effective
approach. The text outlines the purpose of studying the model of informational
struggle and references various articles for further exploration, ultimately aiming to
create a complex system describing the model of information struggle with internal
conflict, such as inter-regional migration, using the Lotka-Wolter model with cyclic
migration as an example.

Information warfare model. In a scenario where a social community is exposed to
two contrasting information streams, a mathematical model is constructed to dissect
the dynamics of this information struggle. The model accounts for both external and
internal channels through which information is disseminated, with parameters and
dictating their respective intensities. The primary objective is to grasphow efich stream
permeates through the community over time and ascertain the eventual “winner”, defined
as the side that manages to sway a larger portion of the community.

Key assumptions of the model include the independent distribution of information through
these channels and the incorporation of both external and internal recruitment mechanisms.
Thesemechanismsdetermine theratesatwhichindividualsareinfluenced by theinformation
streams, considering both the existing followers and those yet to be recruited.
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Furthermore, the model acknowledges that certain members of the community may accept
information from both streams, even if one stream appears to exert a stronger influence. This
suggests a nuanced interplay between the information streams and individual perceptions
within the community. The mathematical representation of the model involves the
following equations: External channel propagation:

Rate of change of followers for I;: a; (Ny — N1 (¢£) — N, (1))

Rate of change of followers for I: a, (Ny — Ny (t) — N,(t))

Internal channel propagation:

Rate of change of followers for I1: B1N; (£)(Ng — N1 (£) — N2(¢))
Rate of change of followers for I,: £, N,(£)(Ng — Ny (t) — N,(t))

These formulas capture the dynamics of information spread through the community,
incorporating both external and internal influences on recruitment. They provide a
mathematical framework for analyzing the complex interplay between information streams
and individual perceptions within social contexts.

Model of conflict interaction between complex systems. The goal for each
opponent is to control as mahy positions in as possible. This scenario is modeled as a
compléx system where is divided into a finite number of@eparate regions, , with the
field of common interests being the union of these regions:  =Ugi_y, i, n <, wherenis the
number of regions.

Thebehavior of substances A and Bisdescribed using vectors withnon-negative coordinates:
A=(Ay..,Ay)), B=(B,...By), AyBi=0,i=1,..n  whered; and Brepresent the
quantity of substances A and B in region{}respectively. These vectors evolve over discrete
time steps, denoted as N, according to a dynamic system:

(AN BN} 5 (AN+1 BN+ N = 0,1, ..,

The symbol * denotes the law governing the conflict interaction between A and B, which is
generally unspecified. However, for the purposes of the model, itis defined based onintuitive
understanding and the conditions of thesystem.

The text then introduces the concept of migration as a form of interregional interaction
within the framework of the model. This migration is inspired by the Lotka-Volterra model
with cyclical migration. The principle of migrationis described by a formula representing the
change in quantitative values of substance p in regions under the influence of substance r:

m) n)
pgn+1) _ Pa? (1 + v " )
: 1+yXi, pMr™

L L

Here, pi" represents the quantity of substance pinregioniattime stepn+1, par represents
the initial quantity of substance p in region i at time step I}Enf‘epresents the quantity of
substancerinregioniattime stepn, yistheintensity coefficient, and I'is the total number
of regions.

This formulaillustrates how substance p flowsbetween regions based on the quantity of
substance r in each region and the intensity coefficient y. The direction and magnitude of the
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flow depend on the relative quantities of substances p and r in each region.

Furthermore, the text emphasizes the use of normalized (stochastic) vectors for calculations
and provides formulas for normalization and denormalization:

pi = Pz

These formulas ensure that the vectors representing substance quantities are normalized
before and after calculations, maintaining consistency in the model.

Finally, thetextacknowledges thatthemodelisbased onthe conceptofinformational struggle
within a community and relies on intuitive conventions to enable practical application and
future refinement.

Conclusions. The text explores the impact of integrating internal conflict into a model
of information struggle. It identifies that while various scenarios unfold based on external
and internal intensities, initial values, and coefficients, predictions can be made accurately
using the win function. Notably, the direction of migration, influenced by the signs of
interaction coefficients, holds significant sway over model behavior. Internal conflict can
transform the model, resembling standard information struggle models or exhibiting
unique behaviors, especially with coefficients reflecting natural conflict. Predicting
outcomes becomes challenging, often requiring computer simulations due to the
complexity introduced by internal conflict. Consequently, understanding the behavior of
the model, particularly in the presence of internal migration conflict, necessitates
thorough modeling and remains a crucial area for further research.

Keywords: Information warfare model, Conflict interaction, the Lotka-Voltaire model,
Stochastic vector.
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Introduction. Soils play a crucial role in assessing terrain passability for military
vehicles [1]. Consequently, the evaluation of soil passability has received considerable
attention across various armies. Within the context of soil passability assessment, particular
emphasis is placed on the granularity composition of soils, soil properties reflecting the
formation of individual soil types and the methods for measuring passability [2, 3].
Penetrometric measurement is currently a pivotal method for determining soil passability
[4, 5, 6]. The determination of soil passability through penetrometric measurements
typically follows procedures established and utilized by the United States Army [7, 8].

Newer methods focused on predicting soil passability rely on the utilization of digital
geographic soil data, remote sensing imagery, meteorological data (especially soil moisture
and precipitation) and the use of GIS tools [9, 10, 11, 12]. One such method is the model
created by the Geographic Service of the Czech Army at the end of the 20th century
(GOESL2000).

Method of investigation. The aim of the conducted research was to verify the results
of soil passability modeling based on field measurements of soil bearing capacity
using a penetrometer. Several locations in the Moravia region with different soil
classifications were selected for the actual measurements. Regular repeated measurements of
soil bearing capacity were carried out at each location using a set for measuring soil
passability (E-960), which allows the measurement of both penetrometric resistance and
soil compaction associated with vehicle passages. Based on the measured values, the soil
bearing capacity determined using RCI (rating cone index) was calculated and
compared with the VCI (vehicle cone index) value determined for the basic types of
vehicles used in the Czech Army.

The measured passability value was categorized into three basic categories: GO, SLOW GO,
NO GO for the purpose of comparing with the results of the GEOSL2000 passability model.
The obtained real passability at each location was then compared with the outputs of the
analytical model GEOSL2000, which considered actual precipitation totals for individual
locations and measurement dates in its calculations.

Investigation Results. The results were compared with respect to soil characteristics
in different locations. The identified differences in individual locations were further
analyzed with regard to precipitation totals. During all conducted measurements, the
precipitation totals were below the established limit value. In the majority of selected
locations, the
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measured and modeled values of soil passability significantly differed. Based on the observed
discrepancies, soil properties and weather conditions, some causes of these differences were
identified and recommendations for further use of the GEOSL2000 model were defined.

Conclusions. By comparing the obtained dataset, significant differences in the passability
prediction by the GEOSL2000 model compared to real measured values were identified. The
causes of these differences can be soughtin several areas. The first is the limited detail of
the input geographic database describing soil properties. This database, with its precision
corresponding toa1:200 000 scale map, could be replaced with a more detailed soil database.
The second cause is likely the inappropriately set parameter for passability classification,
which relies solely on the precipitation total for a specified period, without considering
the varying soil properties. Especially soil ability to drain rainfall into deeper layers is
significant. A third equally significant factor is the method of evaluating soil passability in the
GEOSL2000 model. Thismodel predicts passability as a general concept, while all conducted
field investigations and tests with military equipment have shown that soil bearing capacity,
which determines their passability, depends on the type of vehicle chassis. The last apparent
cause may be changes associated with climate change, particularly evident in the distribution
of precipitation totals and a significantly higher occurrence of temperature extremes in the
measurement area. Overall, it can be stated that the current analytical model GEOSL2000
is unreliable for soil passability modeling, significantly distorts the real situation and it is
necessary to modify or replace it with a new model.
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Support Project “CZE-AVT-380 Ground Vehicle Ride Quality Testing and Analysis with
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Introduction. In the current era of rapid technological advancements and global
security challenges, the issue of biological weapons (BW) became increasingly
significant in the strategic considerations of national security entities. This study was
conducted in the Czech Republic (CR), undertakes a multidisciplinary examination of
public perceptions regarding BW while identifying significant gaps in educational and
preventative measures. It aims to evaluate the level of awareness and preparedness among
CR citizens for potential incidents involving BW,amidst growing attention tobiological risks
fueled by geopolitical tensions and advancements in biotechnology. Recent global events,
including the COVID-19 pandemic and advancements in biological research, have
underscored the urgency of enhancing awareness and readiness for biological threats among
both professionals and the general public. Study has revealed significant gaps in public
awareness regarding BW in the CR, particularly concerning appropriate responses and
preventive measures in the event of a biological incident. Despite a basic understanding of
the existence and potential risks associated with BW, there is a notable lack of
knowledge regarding specific actions individuals should take in the event of an outbreak.
The absence of this knowledge poses a significant concern, particularly with the rising
capacity of both states and non-state entities to develop and possibly deploy such
weaponry. Emphasizing the significance of a holistic strategy toward public enlightenment
and bolstering national readiness against biological hazards, this research lays a foundation
for continued dialogue and measures.

Method of investigation. A thorough examination of existing Czech and
international academic literature on BW was undertaken as part of the theoretical
groundwork. The objective was to summarize essential insights on BW by utilizing
pertinent data from online databases and current legal frameworks. This comprehensive
approach facilitated a detailed exploration of the fundamental attributes and obstacles
linked with BW within scholarly discourse. In the empirical phase, a quantitative
research methodology was adopted, employing a survey questionnaire to gauge public
sentiment on BW matters in the CR. The survey was administered in 2022. Distribution was
carried out through direct web links and across diverse demographic segments via social
media and email channels. Data analysis was conducted using R software, employing
contingency tablestocompare categorical variables.

Hypothesis testing utilized the X2 independence test to ascertain the presence or absence
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of relationships between observed variables. The study encompassed 301 respondents,
constituting a representative sample of the general populace, aimed at illuminating their
perspectives and stances regarding BW.

Investigation Results. In the conducted research, it was found that the public
exhibits significant ignorance and lack of knowledge regarding the issue of BW. Although
the topic of BW is perceived as a current and serious threat, only a marginal percentage of
respondents possess adequate knowledge about measures to protect themselves in
case of their use. The questionnaire survey revealed that while the issue of BW is
subjectively perceived as inadequately discussed and presented in the media, more than
91% of respondents have encountered the term “biological weapon.” However, only 72.4% of
them were able to correctly describe this term. Further findings indicate a considerable level
of uncertainty in the public perception of international agreements and their effectiveness
in controlling the spread and use of BW, contributing to an overall sense of insecurity and
fear regarding this issue. In the context of international perception, it was found that public
trust in international agreements is low, suggesting a significant need for more active
communicationand educationalactivities focused on this area.

Conclusions. Based on the obtained results, the implementation of extensive
awareness programs and educational initiatives is recommended to inform the public
about the risks, prevention, and protective measures associated with BW.It is imperative to
enhance media coverage of the BW topic, support the integration of relevantinformationinto
school curricula, and develop targeted media campaigns aimed at expanding public
awareness. Furthermore, strengthening international cooperation and transparency
within control mechanisms is proposed to increase public trust in the effectiveness of
international agreements. The creation of a unified online platform providing access to
verified information and resources on BW could significantly contribute to demystifying
the topic and increasing public awareness. Additionally, it is crucial to incorporate this
issue into awareness and educational programs within the broader context of weapons of
mass destruction. This approach can significantly contribute to overall public awareness of
risksand protectivestrategiesinthe currentsecurity situation.

Limitations. The primary limiting factor is the difficulty in controlling the sample of
respondents given the chosen method. Another limiting factor is the low willingness of
respondents to participate in research surveys addressing the issue of BW.
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Introduction. Industrial activity brings together with satisfying of the increasing
human needs, a number of negative impacts. One of them is a possibility, which can be
connected with the leakage of hazardous substances of toxic, flammable and explosive
nature. There is a number of known major industrial accidents in last history, which have
had a serious impact on lives and health of humans, environment and property. In order to
prevent such accidents, the risk analysis developed for industrial and agricultural
activities.

Human health can be affected, directly or indirectly, by routine discharges of hazardous
chemical industrial substances or waste from industrial installations or even major chemical
accidents could happen. A series of major industrial accidents both at fixed installations and
during the transport of hazardous substances in recent 3 decades highlighted the urgent
need for better management of risk in routine industrial operations and from threat or even
existing chemical accidents.

Theneed for risk analysis connected with industrial safety is growing in developing and
also in developed economics to protect humans, domestic animals, environment and
property. Integration of safety and its development is closely related to social and economic
development of the society and bears a priority in majority of the states.

Thus development of the risk analyses took place in the engineering practice. The aim of
such analysesis to detect the risk, meaning the objects, installations and technologies, which
have a high potential to threaten their vicinity and consequently to propose additional
organizational and technical safety measures to decrease the risk and increase the safety. Itis
especially important in a large industrial regions or administrative units such as the regions
in the framework in the Czech Republic.

The Czech Republic has the fully implementation of the European Directive SEVESO I from
1982, SEVESOII from 1996 and SEVESO III from 2012 in the national law system. Mentioned
directives deal with prevention of major chemical accidents. Thenamed European directives
wereanecessary basis for the creation of the CzechRepublic’'sownnationallaws, asdiscussed
below.
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Method of investigation. On the basis of the worldwide, European, and even home
experience, the national Act No. 353/1999 Coll. “on the prevention of major accidents
caused by chemical substances” wasapprovedinthe CzechRepublic, too, by theend 0of1999
(thefirst law on the prevention of major chemical accidents in the Czech Republic).

A new and upgraded issue is the national Act No. 224/2015 Coll. The major accidents,
whichhad taken place—and particularly their negative impacts on thelives and health of
population, injury to the living environment, and direct and indirect economic and property
losses—proved that the issue of prevention and remedy of their consequences should be
clearly legislated.

In general, it can be summarized that the Actimposes a series of responsibilities to both
individual, as a rule big and medium plants, and to the bodies of the state administration.
The purpose of all the measures consists in reducing to minimum the risk of major accidents
inception and — in the case of a major accident should arise — the people living in the
threatened surroundings —be warned up quickly and reliably on the imminent danger. This,
nevertheless, assumes for the ordinary citizen living close to an industry facility to be clearly
and in advance informed on the possible major accidents and the ways of being warned up,
butmainly onthe appropriate and indispensable models of the people’sbehaviour. However,
atpresent time —inaccordance with the valid legislation —the responsibility of protecting and
informing the population is the full competence of the state administration. Butinaddition to
the state administration, also the autonomousbodies, which as arule accomplish many tasks
and measures of the state administration in the position of the so called “conferred
authority”, play and important role in the whole system. The segment of population’s
protection — see Decree of the Ministry of Interior No. 380/2002 Coll., and the like — may
serveasexamples.

The original concept assuming that only the object or facility of the B group may threaten the
population living in the undertaker’s area surroundings isnot accurate. Practical experience
of evaluation of the various manufacturers, their objects and facilities revealed that not only
objects and facilities belonging to the A group, but even not classified objects and facilities
can represent, and they actually do, a danger for the civilian population living in the vicinity
of themanufacture. On the other hand, it should be admitted that those are only rare and
exceptional cases. In other words, this means that the breakdown effects of fires (thermal
radiation), explosion (pressure wave), toxic leaks (toxicity) get off the manufacturer’s area —
beyond the manufacturer’s fence.

Investigation Results. The most hazardous chemical substances in fixed installation and
on transport could be toxic gases such as phosgene, chlorine and ammonia they can kill
and affectalot of people especially in the areas with high population density, such places as
busy residential areas, shopping centers, centers of city, etc. The killing cloud could be,
depending on to the local urban conditions and local weather conditions, at least hundreds
of meters or even kilometers (in the case of phosgene and chlorine).

For that purpose, modelling of possible consequences of breakdowns and accidents must be
performed. And these consequences may involve fire, explosion (or dispersion of fragments)
or leak of toxic substances. All this represents a danger for human beings. A large amount of
combustible, explosive, and toxic substances represents the “breakdown potential”, which
can become evident not only in the case of technological failure or operators” mistake, but it
can be misused - relatively easily — for terrorist or hostile purposes.
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The potential attacker needs only to know, how to cause for example chemical release of the
hazardous source or how to damage it and initiate a crisis situation. Due to human being
technical maturity and invention, it is an important threat. There are many misused hazard
resources in industrial nations and they are very often located near human settlements.
Unfortunately, in future we can expect increase in terrorist's knowledge and creativity and
thatis why also anincrease in importance of this problem for industrial nations in the world.

At the time being, ROZEX-Alarm and/or TerEx (acronym for “terrorist expert”) computer
programmes are ready to evaluating the accidental consequences of all serious breakdown
phenomena (fires, explosions, and leaks of toxic substances). The modelling of possible
breakdown consequences is the first, indispensable, and qualified step in the whole process
of crisis management and emergency planning.

Theareaof prevention of majoraccidentsisanimportantareain the system of preventive
measures in ensuring the safety and security of residents, preservation of the environment
and property values. A number of experiences in the field of chemical industrial safety canbe
drawn from rich domestic information sources, as a lot of professional experience has been
gained especially in the last decade. These are mainly the following important areas: in the
field of risk analysis and assessment, safety program for the prevention of serious accidents,
safety reports, internal emergency plan, butalsoin the protection of the populationin the
emergency planning zone, informing the population and in other professional areas.

The expert article in the form of a full text (10 pages) will contain concrete results for the
modelling of the three main dangerous chemical toxic substances: phosgene, chlorine and
ammonia. Especially in the case of chlorine and ammonia, it is clear that there are hundreds
of sources of risk with these toxic substances on the territory of the Czech Republic.

Themainoutputoftheexpertarticle (it willbe detailed and explained in the full text of the
contribution)isundoubtedly the well-thought-outand well-reasoned proposal of theauthors
of six new measures, which will ultimately lead to anincrease in the level of protection of the
populationinemergency planning zones for major chemical accidents in the Czech Republic.

Conclusions. The chemical safety and security management system has existed in the
Czech Republic for a long time. The European Union issued the first SEVESO I directive in
1982, and then two more European directives followed. These positively influenced national
legislation in the field of prevention of major chemical accidents. In essence, every
other European directive required the issuance of a new national law on the prevention
of major chemical accidents in the Czech Republic, as well as several implementing
decrees.

The firstlaw of this type wasissued in the Czech Republicin 1999, but currently the valid
version is the national law No. 224/2015 Coll.

Itis also very important that a total of five implementing decrees for the Prevention of Major
Chemical Accidents Act wereissued by three ministries of the Czech Republic (Ministry
of the Environment, as the guarantor of the entire area, Ministry of Industry and Trade,
Ministry of the Interior).

In the Czech Republic, great attention is paid to both prevention and preparedness for
handling major chemical accidents, should they occur. In thisarea, a very important part
is themodelling of accident consequences, whichis actually the prediction of an adverse
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event, or adverse events must be modelled during their origin and course. Although there
are special SW tools for modelling in the Czech Republic (e.g. ROZEX-Alarm or TerEx),
their use is unfortunately not very common. In addition, the fact that the European Union
issued three binding directives SEVESO I, Il and III, but did not supply any SW product for
modelling dangerous emergency manifestations for toxic leakage, explosion and fire, has a
very unfavourable effect.

In the Czech Republic, attention s also paid to the protection of the population from the
emergency planning zone, which, among other things, ismandated by law and implementing
decrees. Unfortunately, itis a sad fact that the preparedness of the population to manage
possible major chemical accidents is at a low level.
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Introduction. Science will continue to develop at high speed, even revolutionary
leaps. Improvements in information technology, the benefits of nanotechnology, new
innovations in biotechnology, and continued investment in science and technology will
provide both opportunities and threats to infiltrate knowledge towards agents with hostile
intentions. As a result, the proliferation of WMD will become a much more serious
problem.Intheareas of defence and protection, information technology will contribute
to the acceleration of decision cycles. Space and cyber-space will be interconnected and
more widespread through military applications than ever before.

Nanotechnology will enable not only the military, but also various terrorist and extremist
groups to use miniaturized, remote-controlled or even robotic systems, while biotechnology
will increase the level of personal protection and the accuracy of sensors for targeting
biological elements. Ultra-terrorism, sometimes called super-terrorism, i.e. chemical,
biological, radiological and nuclear terrorism, represents not only future, but, unfortunately,
also contemporary security threats, as demonstrated by the use of super toxic lethal sarin by
the Aum Shinrikyo doomsday cult in 1994 and 1995.

Incidents of chemical, biological, radiological, and nuclear (CBRN) situations are on the
rise and a clear understanding of the threats, vulnerabilities, and modus operandi of the
perpetrators is required for reliable prevention and rapid, effective, and reliable response.
CBRN incident management, both prevention and response, is a matter of multiple government
institutions and agencies striving for mutual coordination and a clear understanding of rules
andjurisdictions. Although international treatieshave been concluded prohibiting the use of
these weapons, themisuse of chemical, biological, and bacteriological substancesby terrorists
in any part of the world and at any time cannot be ruled out. Therefore, the response to such
eventsmustbe quick, effective, and coordinated toavoid casualtiesand prevent the escalation
of such an adverse event.

The Czech government and the responsible Czech authorities consider security problems to
be key issues of the State’sinternal policy. Itis obvious that, at present, issues of state security
are becoming a priority in the daily activities of the government, constitutional officials, and
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individual departments of the national economy.

Therefore, itisimportant that the Czech Republicalso paysincreased attention to prevention,
preparedness and protection against chemical, biological, and radiological terrorism
in vulnerable public places (for example, in the Prague Metro). However, they must also
seriously deal with all possible catastrophic scenarios of attacks and assaults using CBRN.

Method of investigation. Efficient protection of citizens through anticipation,
deterrence, preparedness, response and adaptation to crisis situations — in other words,
maintaining disaster resilience — faces new challenges. Collaboration between national,
European and international stakeholders requires unified processes and management
systems as well as technical, procedural, operational and semantic interoperability.

The Czech Republic has certainly not lagged behind in such an important area as CBRN
protection. It is possible to be confident of this, be it through the development and
introduction of means of radiation, chemical, biological research, means and reagents for the
decontamination of equipment, material of all kinds, and persons, individual and collective
protection, prophylaxis and the treatment of affected persons of the armed forces and the
general population.

The question of the executive, responsible and control body, which in the Czech Republicis
the State Office for Nuclear Safety, is also essential. It may have escaped the uninformed that
a state office that has nuclear safety in its name also includes the following three important
expert areas of activity: Non-proliferation of nuclear weapons, Prohibition of chemical
weapons, and Prohibition of biological (bacteriological) and toxin weapons.

In another case, a habilitation thesis from 2011 focused on the issue of protecting the
population from chemical terrorism, where a total of 91 different measures were proposed in
specificareas, i.e., preventive measures, punitive measures, rescue and protective measures,
liquidation measures and recovery.

The good preparedness of everyone (paramedics, medical personnel, police, special hospitals,
special military units, the general population, etc.) for extraordinary events, especially
for managing their consequences, including possible terrorist CBRN attacks, requires the
following necessary procedures in particular:

—systematic preparation of control units and authorities for the possibility of CBRN
terrorism;

— sufficient knowledge of CBRN terrorism acquired by the population (knowledge of the
populationaboutpossible extraordinary eventsand emergency situations at the place of their
residence or work, including terrorist attacks; clarification of the methods of warning and
protection of the population; questions, etc., answered by the administrative authorities at
the place their residence);

— basic provision of written instructions related to CBRN terrorism to the general publicand
their correct response (description of possible emergency events, including terrorist attacks;
methods of warning the population; shelters for the population and protection systems;
improvised protectiveequipmentand aids, whattopack foranevacuation, evacuationroutes,
assembly points for the evacuated population,etc.);

— practical training of residents for cases of CBRN attacks; necessary activities and use
of various personal protective equipment and aids; production of improvised protective
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equipment; training in what to pack in the case of an evacuation; training in the evacuation
of the population; comprehensive training of acquired skills and habits; training of the
populationinresponse to possible extraordinary events and emergency situations);

— theoretical training of rescuers, medical staff and policemen for cases of CBRN attacks and
assaults (acquiring thenecessary basicknowledge and awareness of CBRN issues);

— practical training of first responders, rescuers, medical staff and police officers on training
grounds and in exercises in the case of CBRN terrorism (acquiring the necessary skills and
habits for operations in extraordinary events and emergency situations [terrorist attacks];
and

— systematic, regular, and comprehensive verification of knowledge, skills and habits of
rescuers through not only written tests, but also practical verification in the field.

The overall preparedness of the population for extraordinary events, emergency situations,
and their adverse effects is a very complex, complicated, and long-term issue. In the Czech
Republic, a system for preparing all groups of residents for extraordinary events and
emergency situations has not yet been created (only partially for primary school pupils
and secondary school students). An integral part of such preparation must be regular and
systematic preparation of the population for possible CBRN attacks.

The Czech Republic has gradually developed several large and detailed integrated rescue
system emergency response plans (type activities) for the most important areas of CBRN, as
shown below:

— reaction to the misuse of biological warfare agents and biological agents against the
population (General Directorate of the Fire and Rescue Service of the Czech Republic,
Emergency Response Plan 2006),

— reaction to dirty bombs or other dangerous radioactive materials (General Directorate of
the Fire and Rescue Service of the Czech Republic, Emergency Response Plan 2015),

— reaction to the misuse of chemical warfare agents and toxicindustrial chemicals in the
Metro in Prague (General Directorate of the Fire and Rescue Service of the Czech Republic,
Emergency Response Plan 2013).

The above-mentioned three plans are regularly practiced, for example, itis possible to briefly
recall the exercise METRO 2014 (underground, subway, tube), which was a large verification
exercise of the entire Integrated Rescue System with a simulated use of the chemical warfare
agent, sarin. This thoroughly and consistently verified the correctness, comprehensiveness
and reality of the new plan, issued one year before.

Investigation Results. Despite the fact that the above-mentioned emergency
response plans cover the area of CBRN quite comprehensively, we still see certain
professional gaps in the area of CBRN protection. That is why it would be very useful and
beneficial to create a National CBRN Strategy in the Czech Republic and subsequently a
National CBRN Action Plan to protect the population and professional rescuers from the
mentioned threats.

A great advantage is that many developed countries have created such documentation, and
itis mostly publicly available (Canada’s example). This already created documentation can
be very inspiring for the Czech Republic, and it may largely become a basic model to be
elaborated in accordance with the conditions in our country.
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Itmay seem that such expertand relatively detailed scenarios can be inspirational and, in this
way, also a kind of guide to carrying out a terrorist attack for terrorists and hostile persons.
Ontheotherhand, onemustsee thenecessary main and fundamental reason for creating
possible terrorist scenarios. Tofind the best, fastest, and most reliable ways torescue and
protect against CBRN terrorism, we need to ingeniously create such fictional but realistic
scenarios of terrorist attacks that will be the basis for countermeasures throughout a complex
and interconnected chain of measures.

Here we should chronologically list the measures from prevention, detection, identification,
and monitoring of hazardous substances, through the evacuation and sheltering of the
population, protection, rescue, mitigation of consequences, first medical care, safe and quick
treatment of victims, hospitalization of affected persons and rescuers, to decontamination,
restoration, and reconstruction of affected and contaminated areas.

The problem of dealing with extraordinary events and emergency situationsis ata very
comprehensive level in Canada. In addition, various manuals, aids, guidance documents,
recommendations, management plans, and videos are readily available on their website.
Why not learn from the experienced, why not use what has already been done and what has
worked? Itwould perhapsbeuseful toestablish fruitfulinternational cooperationinthisarea.

The mostimportant element of the whole processis the reliable collection of the most accurate
information about a CBRN event for the authorities. This will create the necessary conditions
for quick and correct decision-making on the need to take various measures. Obtaining the
necessary information about the location of the event, the nature of the event, and the results
of the first measurements, as well as information about the number of victims and injured
and disabled persons, the extent of contamination, and other damages is undoubtedly very
important. In addition, the correct and quick evaluation of the event by the control centre is
of fundamental importance.

Conclusions. There is a clear need to pay great and permanent attention to the issues
of defence and protection of the state and its population, and have the necessary
documentation prepared for the management of activities in extraordinary conditions at
all levels. It is also necessary to prepare not only experts in the components of the
integrated rescue system, armed forces, but also crisis managers in the national economy,
in state and self-governing bodies, and public institutions.

Therefore, it is very important that the Czech Republic also continues to pay increased
attention to protection against chemical, biological, radiological and nuclear terrorism
in vulnerable public places (e.g. in the Prague metro). However, they must also seriously
consider all possible catastrophicscenarios of attacks and ambushes using CBRN agents and
material.

Cruel, brutal, and violent acts of terrorism are planned to affect the public and to create shock
and stress in entire nations. Negative experiences resulting from the horrors and memories
of dead and disabled victims will leave a lasting impact on all persons affected by the attack,
as well as their families and relatives, friends and acquaintances. [5]

Ifthe proposed management system saved asinglehumanlife (even thoughit can protectand
save tens, hundreds, if not thousands of lives), itisundoubtedly worth it. The Czech Republic
has many important professional publications that could greatly support the creation of a
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National Strategy for Protection in the field of CBRN and, as a result, a National Action Plan
for this area. [6]
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Introduction. Protecting workers’ body surfaces who use toxic chemicals in the course
of their professional activities is a very important protective measure. Acids, bases and
organic solvents and dyes, for example, are very important starting materials
(reactants) in the manufacture of medicines, medical products and the now widely used
food supplements. The amount of personal protective equipment (PPE) used in the
pharmaceutical industry is quite significant. Even though it might seem that the product
portfolio of each pharmaceutical company would be the same in terms of the type of
glove PPE used, in reality it should be noted that quite significant differences were found.
In this research, only those gloves used in production plants and laboratories will be
described, analysed and compared, not gloves used in external work. This approach
meant that attention could be focused only on those types of gloves that are actually
used in the production process.

There is no consistent and uniform definition of occupational safety and health (OSH).
However, thereisno doubt thatitis aninterdisciplinary or inter-scientific field, which can be
defined asrules ormeasuresestablished by legislation to prevent danger or damage tohuman
health during the work process[5]. Employers havea duty to create suitable and safe working
conditions for the performance of work by a particular employee. Itis therefore necessary to
know what hand protection is most appropriate and which particular hand protection to use
inaparticular situation and what degree of protection it will provide the employee. Theissue
of OSH s closely related to the issue of occupational hygiene. The aim of this branchis to
ensure that the working environment and other working conditions are consistent with the
natural characteristics of employees and protect them from harmful effects and excessive and
unnatural stresses on the humanbody.

Method of Investigation. Data collection was carried out in the following
pharmaceutical companies: Teva Czech Industries s.r.0., K2pharm s.r.o, Farmak, a.s.,
Macco Organiques, s.r.o. In the case of Teva Czech Industries s.r.0. and K2pharm s.r.0., the
research included a personal visit by a safety technician and a current list of glove-type PPE
used was requested. An email request was sent to Macco Organiques, s.r.0. and Farmak, a.s.
by the main author of
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the paper, specifying a request to send the same list of gloves used.

Investigation Results. The data collected through literature searches and interviews
with employees of each organization were compared. The results of the comparisons are
published in the form of a table and then discussed. The publication and discussion of the
results is also preceded by an introduction to each type of glove and references to the
information from which the descriptions were drawn.

Table 1 Results of glove comparison

Glove number Parameter Parameter No. 2 Parameter Parameter No. 4
corresponding to the | No. 1 Resistance . o No. 3 Resistance L
! . . Abrasion resistance Permeation
established marking to chemicals to puncture
1 + + - +
2 + - +
3 + - - +
4 + + - +
5 - 0 0 +
6 - 0 0 +
7 + - - +
8 - 0 0 +
9 + + - +
10 + - - +
11 + 0 - +
12 + - - +
13 - + - +
14 - 0 0 +
15 - 0 0 +
16 - 0 0 +
17 - - - +
18 0 0 0 0

Conclusions. Within the framework of the conducted research, a comparison of the
portfolio of gloves used in selected pharmaceutical companies was carried out. Initial
results showed that each of the companies uses different types of PPE type gloves,
moreover in different numbers. The overwhelmingly dominant representative of the
gloves supplied was Ansell Ltd. It turned out that this company offers a very wide range of
gloves capable of protecting the employees of pharmaceutical companies in a comprehensive
and maximally effective way against the effects of the hazards associated with the use of
chemicals and preparations that can occur in the pharmaceutical industry. The parameters
that have been purposely selected represent the most important and significant risks that
can be associated with the use of chemicals and preparations, both in the manufacturing
process itself and in the process of laboratory experimental work. In the suggestions and
discussion section of the article, some recommendations were made that could be
followed by the companies involved, both to ensure maximum cost-effectiveness and to
provide effective protection for employees. It is evident that the parameters chosen and the
evaluation of the gloves were based on subjective evaluation and assessment of publicly
available data. Inthe nextstep, research will be guided
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to carry out targeted experimental work that could be devoted to the verification of the
parameters declared by the manufacturer and their subsequent comparison with reality.

Limitations. Although the results are based on the experience of experts dealing
with occupational safety and health issues, it is not possible to state unequivocally that the
results could be used universally. However, it can be assumed that the proposed
proceduresand conclusionsfromthe comparisonof glovesused by differentcompaniesinthe
pharmaceutical industry could lead to considerations that would contribute to the
rationalization of purchases and the possible sharing of data. Another partial limitation is
that no experimental research has been conducted on the durability of gloves under
laboratory conditions. This will be implemented as a follow-up step as part of the
follow-up research.
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Introduction. The occurrence of strong and destructive tornadoes is not a frequent
natural phenomenon in the Czech Republic. Although there are units of tornadoes formed
annually in the Czech Republic, these are tornadoes of a weaker nature, which are
practically not reported. Despite this, a tornado of a very strong nature occurred in South
Moravia in 2021. Specifically, in the village of Mikul¢ice, which is the primary focus of the
communication, it devastated almost half the village. At the outset, we would like to add
that although it might seem that the declared relatively rare occurrence of this
extraordinary event may not be of much interest and that it does not need to be
systematically addressed, another devastating tornado also occurred in the Svitavy region
in 2023. This tornado also caused considerable property damage, but in comparison to the
eventsinSouthMoraviaitwasdisproportionately smaller.

Although this is a natural phenomenon that occurs relatively rarely in the CR, it is necessary
to actively prepare for this type of extraordinary event. Although this is undoubtedly a
sequence of very tragic events, the subsequent reconstruction of the village should be seen
not as a mere rebuilding and restoration, but as an opportunity to prepare effectively in case
a similar EE occurs again [3].

Method of investigation. A historical-descriptive method of data collection was used.
On the basis of the description of the historical and current state of occurrence of
tornadoes in the Czech Republic, their characterization from the point of view of
population protection was carried out. Since this was a relatively unique phenomenon
that does not occur very often in the Czech Republic, relevant historical data are not
available. Subsequently, data on the village of Mikul¢ice was collected using descriptive
methods to provide a framework for ongoing research.

The research survey was conducted in the form of an anonymous online questionnaire. The
content of the questionnaire was consulted with a member of the FRB from the Population
Protection Department. Furthermore, the questionnaire was consulted and tested with an
IT consultant from Arkance Systems. The questionnaire contained both open and closed
questions. The questionnaire also included questions where the respondent expressed their
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level of satisfaction on a scale from “very satisfied” to “very dissatisfied”. The variety of
questions was intended to increase the quality of the research, and the questions were asked
in a clear, simple and easy to answer way. A total of 64 respondents took part in the survey,
with a ratio of 70.3% women (45 respondents) to 29.7% men (19 respondents). Women
made up more than two thirds of the respondents. The questionnaire was distributed only
among the citizens of Mikul¢ice. Tosupport the sub-theoretical areas, the method of concept
mapping wasused, whichis currently proving tobeavery progressive tool for publishing and
processing texts and data.

Investigation Results. The results of the research were summarized on the basis of
the knowledge of theory and practice of population protection. Questionnaires were
used to collect data and to provide the basis for the design part of the communication.
The main part of the paper is the proposal of measures that could be implemented in
order to better and more effectively prepare for future tornadoes. Attention was also
focused on the area of education, where the public administration plays a very important
and, one might say, irreplaceable role. All the proposed measures are based on the actual
state of knowledge of the facts and work with the possibility of implementing the proposed
measures over thenext few years to the long term.

Population
Protection

medical services, including
first oid, s well as religious.
oassistance

organising ond providing
sheiters

et
performing some (all) tasks
supplies

immediate assistance in
restoring and maintaining
order in affected areas

identifying and marking
harardous areas

decontamination and
similar protective measures

civil protection live

mainlyin orea  ———#-  Othermeasures — 1 ensure

//l_\\

warming evocuaitions  hiding ‘emergency survival peopeny

organizing and others.
inhabitants (population) additional activities
ulf

Including necessary to fulfl the above
tasks

iate repair of

immadi
‘essential public facilities

immediate funeral services

assistance in protecting
Iterns necessary for survival

Fig. 1 Comprehensive statutory concept of population protection

Conclusions. Dealing with the consequences of EE, which are not a normal part of the
crisis management activities of a municipality, municipal district, region or even the state,
is not a simple matter. The authors of this communication are sufficiently aware that the
training of response to MU, which are very difficult to predict in advance, is a very difficult
and basically unfeasible matter. Furthermore, we are aware that there is not enough
experience to date that could be passed on for further evaluation in the form of tactical
procedures, typical activities of IRS units, lessons learned, etc. We are aware that the time
that has elapsed since the EE may have been a limit to the acquisition of relevant
information. Since the authors’ efforts were motivated by the desire to obtain information
on the functionality of the systems at a time when rescue and disposal work, usually
associated with great enthusiasm and determination of the intervening personnel and
volunteers, was completed, we do not consider this shortcoming to be a handicap, but
rather an advantage. We base this statement on the fact that the draft measures, which
were based on a questionnaire survey and the retrospective assessment of the situation by
the inhabitants of the village themselves, are more relevant
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than ad-hoc opinions expressed under the influence of strong emotions.

Limitations. The data that were obtained based on the conducted research were
created two years after the emergency in the Mikuléice municipality. It is therefore
possible that some proposals and measures may no longer be relevant in terms of time.
However, it can be assumed that the preparedness of other municipalities in the future
could be based on the knowledge gained in this stage of the research. The question is
therefore whether this is a limitation or, on the contrary, that some of the proposed
measureshavebeen orwillbe actively pursued.
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Introduction. Military engineers are part of most military operations. Their role
consists of mobility support, counter-mobility support, survivability support and general
engineer support. The form and intensity of military engineer involvement depends on
the nature of the operational environment and the type of operation. The main focus of
NATO armies over the last two decades has been counterinsurgency in many asymmetric
conflicts. The main effort of military engineers in these operations has been to eliminate
the threat posed by improvised explosive devices. Much of the thinking about the nature of
the future theater of war has been directed toward asymmetric, expeditionary operations
outside the territory of NATO nations.

The anticipated shape of the future operational environment and type of operation has
changed significantly following the development of the Russian-Ukrainian conflict, when
a full-scale invasion of the territory of Ukraine by the Russian Federation was launched on
24 February 2022. The likelihood of a future armed conflict between NATO and the Russian
Federation has been significantly increased by this act. Thus, the real threat is a prolonged
high-intensity conflict with a technologically advanced adversary equipped with nuclear
weapons.

The assumed form and intensity of military engineer involvementin this type of conflict
has changed. The main effort will be directed towards the performance of combat support
engineering at an intensity commensurate with the strength and capabilities of the enemy.
This paper is concerned with an open-source assessment of the military engineering aspects
of the Russian-Ukrainian conflict.

Method of investigation. Based on the analysis of open sources, the military
engineering aspects of operations on both sides of the conflict were assessed with
emphasis on the performance of combat support engineering. Substantial aspects of
military engineering are assessed in relation to the expected capabilities and procedures
of NATO armies.

Investigation Results. A crucial factor in the Russian-Ukrainian conflict is innovation and
the speed with which it is implemented on the battlefield (especially in the area of
reconnaissance and information transfer). In the case of mobility support (obstacle
breaching, wet-gap crossing), there are two opposing factors. The first factor is the
concentration of sufficient forces to achieve the desired objective, and the opposing factor
is the desire to minimize the number of forces and assets grouped into a single priority
target thatis soon discovered and
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destroyed by the enemy. Minefields are often oversized, and some parameters of minefield
breaching means may not be sufficient to create a breach. A key factor in accomplishing the
core tasks of combat support engineering (obstacle breaching, wet-gap crossing) is control of
airspace and suppression of enemy artillery on a given section of the battlefield.

Conclusions. Based on available open source information, the military engineering aspects
of the Russian-Ukrainian conflict were assessed. On the basis of the findings, possible
measures can be proposed for the training of military engineer units.

Limitations. The main limitation of this assessment is the analysis of unclassified
open source information. Furthermore, it must be accepted that the Russian-Ukrainian
conflict is still ongoing. It is therefore desirable to monitor and analyze further
developmentsin the field of the military engineering aspects of this conflict.
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Introduction. After long years of peace, there is a gradual deterioration of the global
and regional security environment and deepening of some security problems around the
borders of the NATO member states [5,6]. This was due to the continuous increase in
tensions in international relations, especially after Russia’s annexation of Crimea in 2014,
the growth of tensions in relations between major powers, and the rise of several militaries,
but mainly non-military security threats. [7]. The rapid worsening of the security
situation on the European continent occurred after the military invasion of Ukraine by
the troops of the Russian Federation on 24 February 2022 [1].

Methods of investigation. The aim of the article is to analyze the impact of the
development of security threats on the financing of the defense capabilities of NATO
states. The author is based on the theory of defense financing as a public good and the
analysis of empirical data on the development of defense spending and the negative
impact of the “free rider”. In the first part, attention is paid to the theoretical definition
of defense from the point of view of economic theory, and in the second part to the
analysis of defense expenditures in NATO member countries. The author draws on the
works of authors such as Samuelson and Nordhaus [15] etc. and Ivancik [6] and domestic
authors Odehnal et al. [14], Boulouad et al.

[2] In the first and second part of the article, the author chose a positive approach. The author
of the article conducted an extensive literature search of theoretical literature and relevant
political and legal documents (NATO, EU, Czech and Slovak Republic). For the purpose of
analyzing the impact of security threats on military spending, the author analyzed trends in
defense spendingby NATOmember statesin the context of the “freerider” impact on the
state’s defense capability.

Investigation Results. The easing of tensions in international relations at the beginning of
the second decade of the 21st century caused NATO member states to gradually reduce
defense spending. The drop in spending from 2011 to 2015 was 15% [10]. The
reduction mainly concerned the expenses connected with the training, deployment,
replacement, maintenance and withdrawal of military forces in military operations
outside the own territory of the states. A number of coalition states fell well below the
agreed 2% of GDP. E.g. in the case of the Czech Republic and Slovakia, defense
spending hovered around 1% of GDP. The governments of both countries benefited from
peace in Europe and from the position of the so-called free rider.
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The turnin development occurred under the influence of the crisis events in Ukraine, the
subsequent annexation of Crimea by the Russian Federation and the successful offensive of
thelIslamicStatein Syriaand Iraq.[5]Inthe years2015-2019, thereis a gradual increasein
defense expenditures of NATO countries by approx. 13.2%, i.e. almost at the level of 2011.[8]

The growth of defense spending in the member states of the Alliance continued in the
following years. Several sharp statements by former US President Donald Trump, who
repeatedly criticized representatives of European NATO member states for abusing the
benefits of collective defense, also contributed to this. Personally or through his ministers of
defense and foreign affairs, he requested an increase in defense spending to the limit of 2%
of GDP[6].

After the outbreak of the war in Ukraine, the member states fully realized the need to have
adequate military capabilities and capacities necessary for self-defense. The increase in
defense spending compared to 2019 amounted to almost 16.7%. When analyzing expenses, it
isnecessary toinclude the negative effect of the free rider position. L.e. the differencebetween
an agreed obligation and its non-performance. In that case, it is clear that defense spending,
for example in the Czech Republic and Slovakia, should be at least threshold of 3% of GDP.

Conclusions. The dependence of NATO countries” defense spending growth on the
development of the security situation in the world can be clearly demonstrated. The
implementation of decisions to increase defense resources always comes with a delay. In the
case of reducing threats, politicians quickly redistribute defense money to other areas, benefit
from the “free rider” position and get more preferential votes. The unfulfilled obligation
and the indicator of the level of modernization create an internal debt of defense financing.
Failuretofollow the agreed rules causes discontentamong allies whorespect the agreements.
Despite increasing defense spending, 18 NATO states, including the Czech Republic, were
still in a “free rider” position in 2023.

The increased spending only makes up for the commitment deficits of previous years. This
significantly delays the modernization of military equipment and armaments. Existing macro
analyzes usually do not take this fact into account, thereby distorting the benefit of increased
resources. From the above, it can be concluded that the “free rider” factor can have a positive
effect on the state’s economy in the short term, but in the long term, it is an undesirable factor
threatening the defense capability of the state and the entire NATO coalition.
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Introduction. The article presents the results of research on 15 technological arms
companies, manufacturers of technologically advanced products, which have long been
active in the market for special military and security equipment. The case study presents a
qualitative analysis of the impact of state demand, human and material capital on the level
of potential product. Weaddress a series of research questions as to whether and how the
deteriorated political-security situation affects the level of potential product, whether this
level creates potential scope for closer military and industrial cooperation between the B9
states in the product portfolio under study, and whether this level is sustainable in the long
term with the possibility of further growth using the principle of comparative advantage and
the implementation of joint projects.

For the B9 countries, the mismatch between growth in national wealth and defence spending
over the last 20 years is symptomatic. We demonstrate this mismatch and detect changes in
the approach to defence spending post-2014.

Method of investigation. On the supply side, we rely on publicly available data, final
reports and financial statements, which are published in accordance with applicable
legislation. We verify the validity of the hypothesis that growth in the number of
personnel and capital contributes to the growth in sales and the ability of the firm
under study to deliver the desired product to the government on time and within the
required range of specified combat capabilities. We use a case study of the application of the
principle of comparative advantage to demonstrate the positive benefits of cooperation
among the B9 states and compare each case with existing practice.

Fig. 1 - using S1 as an example, we see that an increase in the number of employees is
not always accompanied by anincrease in revenue. Local revenue peaks result from the
successful completion of large projects, usually carried out on the basis of precise customer
specifications. The Revenues +95.00PI curves show the upper and lower bounds of the
forecast range of revenue development under current conditions. We refer to the upper end
of the forecast band as representing the Company’s potential product.
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Fig. 1 Company S1 revenue development by number of employees from 2014 to 2022

Fig.2-Fig. 1isrelated to the time series development of sales. The year 2014, the occupation
of Crimea by the Russian Federation, and the increase in the risk of amilitary conflict are
reflected in the volume of sales, along with an extreme increase in 2022, the outbreak of war
between Ukraine and the Russian Federation.
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Fig. 2 Company S1 revenue development from 2014 to 2022

Fig. 3 - shows the evaluation of the QCA analysis of the impact of the number of employees
on the level of sales. The graph shows that the number of employees does not meet either the
necessary or sufficient conditions for the level of sales.



184 |

SUSTAINABLE DEFENCE SOLUTIONS

010 0,20 0,30 0,40 a0 0,60 o7 0,80 0,50 100
Numbes of Employees

=@ Disgonal s NEMpI

Fig. 3 QCA analysis of the impact of the number of employees on sales

Investigation Results. Above, see Figure 1, Figure 2, Figure 3, we present fragments of
our research results on a demonstration example of one of the surveyed arms
companies:

e for weapons technology firms with in-house development, firms whose production is
rather piece-rate, the hypothesis of the effect of the number of employees on the growth/
decline of sales cannot be clearly confirmed - the development of sales shows local maxima
and minima that are not related to the number of employees,

e theabove conclusionisalsosupported by the QCA analysis, and the number of employees
does not meet either the necessary or sufficient conditions for the level of sales,

e thepotential product canbe expressed in the form of theboundaries of the prediction
band; thisisanessential result that canbe used asa calculation figurein the formulation of
the share of military budgets and the fulfilment of arms deliveries by the forces of the own
arms industry,

e theproductionand focusofarmamentsfirmsissignificantly influenced by thespecification
of domestic customer demand (usually the MOD) and the predictable range of demand,
which enables firms to make effective and strategically sound decisions about the structure of
their product portfolio,

e the exogenous factor of the development of the security-political situation affects the
development of sales only for those firms that have a demanded product with completed
development, while the possibility of accelerating development in the short term is limited
within the upper and lower limits of the prediction band,

e the possibility of an effective quantitative increase in output is to use the principle of
comparative advantage.

Conclusions. We consider the subject of our research significant for several reasons.
The capabilities of the arms industry are an important determinant of the technological
level of its own armed forces. This means that all development concepts can realistically only
include technologies that are commercially available, either domestically or from foreign
partners.
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Further, webelieve that not all potential opportunities for cooperation between B9 arms
companiesarebeing exploited, and that thereisamuch greater potential for cooperation
between government, commercial and R&D departments. Statistical data show an almost
constant level of financial coverage of research and development within the scope of the
Ministry of Defence of the Czech Republic.

Given the deteriorated political and security situation not only in Europe. We see the
solution of the problem of strategic stability of the formulation of demand on the part of
the state and the ability of acceptable supply on the part of arms companies as a crucial
interdependence. The analytical understanding of the real situation is thus the centre of
gravity for the formulation of realistic concepts or the modification of existing ones,
considering the impact of all risks.

Limitations. The main limitation lies in the possibility to analyse only publicly
available information.

Acknowledgements. The authors are grateful to the University of Defence for all the
support during the scientific research.
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Introduction. In the presented analysis, aspects of the defence industry under new
security conditions are examined from both macroeconomic and microeconomic
viewpoints. At the macroeconomic level, it is investigated how the export of arms can be
conducive to the stimulation of GDP growth, augmentation of public sector revenues, and
the bolstering of foreign trade [1]. At the microeconomic level, attention is given to the
exploration of research, development, employment, and issues pertaining to fixed
capital.

Nationaleconomiesarerequired toincessantly adjusttoglobalshiftsthatencompassfinancial
aspects, climate change, warfare conflicts, migration waves, economic cycles, among others.
Numerous analyses that portray global trends and the adaptation of the defense industry
to these trends are alsoreviewed. Analyses conducted post-2008 [5] and 2021 [6] imply a
substantial necessity for the restructuring of the defense industry and defense policy. Such
restructuring is suggested to encompass the identification of critical technologies and
competencies for national security and defense, the establishment of acquisition agencies
for the centralization and enhancement of public procurement, as well as the mitigation of
the habitual underestimation of the defense sector’s significance in comparison to other
sectors [6]. The war in Ukraine hasbeen identified as an influential factor contributing to
the macroeconomic and microeconomic fortification, as well as to an improvement in the
industry’s reputation. Increased support for arms manufacturing by the banking sector is
observed. The standing of the arms business has transitioned to becoming pivotal post the
invasionby Russia, indicating a shiftin the approach of governments and society towards the
growth in military expenditures.

Method of investigation. During the preparation of this article, Stockholm
International Peace Research Institute’s databases (SIPRI databases [7], [8]) were utilized.
These databases contain comprehensive information about companies involved in the
manufacturing of weapons and the provision of military services. This includes both, public
and private entities but excludes production or maintenance units of armed forces. Access
to these databases enabled the acquisition of data for arms companies based on open
sources. The sources included annual corporate reports and articles in journals and
newspapers. Data for all years arerevised annually based onnew information. Since the early
1990s, anincreasingnumber of
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governments have decided to publishnational reports on their arms exports. Currently, there
areno data series comparing the values of arms exports between countries, apart from SIPRI
yearbooks. Methods for generating data series are largely based on already available data
series relevant for arms production [2]. This pertains to the import and export of weapons,
state contracts, and the turnovers of the world's largest arms companies. Various methods
employ different definitions of the scope of arms production; therefore, it was necessary
toadhere toasingle definition, namely SIPRI. For addressing the behavior of the defense
industry innew security conditions, the method of descriptive and comparative analysis was
employed.Fromstatisticalmethods, regressionanalysisand statistical representation of arms
exports of selected countries between 2014 and 2022 were employed.

Investigation Results. In addition to the analysis of the microeconomic and
macroeconomic aspects of arms production, a regression analysis was conducted,
yielding the following results:

Arms Export: Trend-indicator value: p-value: 4.726e-09 and Pearson: 0.9904353
Regression analysis for 11 selected countries in 2014 and 2022 is presented in Fig. 1.

Regression analysis for Arms Export 2022 vs 2014
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Fig. 1 Regression analysis of arms exports in selected countries
during the comparative period 2014 and 2022

Source: SIPRI (2024)
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Fig. 2 shows an increase in arms exports for most of the examined countries during the
period of 2014 to 2022. Arms exports together with issued licenses for the export of weapons
can be seen as a driver of gross domestic product growth.

Arms Export by Country and Year
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Fig. 2 Arms export in selected countries during the comparative period 2014 and 2022

Source: SIPRI (2024)

Conclusions. The defense industry is undergoing a far-reaching process of
adaptation because of changes in the security environment [9]. Based on our study, the
following main trends can be distinguished:

¢+ defense production markets in several countries have been affected by greater market
freedom, competition, and exhaustion of arms deliveries for Ukraine;

* new conditions are leading to transformations in the traditionally close relationship
between the state and producers [3];

¢ themilitary conflictin Ukraine is driving the modernization and expansion of the defense
industry [4];

* increased defence budgets are triggering a crisis in the defense industry, which is now
operating in a much more complex environment than before and is seeking new resources
for production—bank loans, raw materials, machinery, and labor.

Limitations. Restrictions were set on the number of countries for the analysis of
developments in the armsindustry and arms exports, relying on available data. In the future,
the availability of published data for 2023 and subsequently 2024 will benefit this
analysis.
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Introduction. Various conflicts throughout history have shown that military activities have
a significant impact on the environment. Whether it was the use of chemical weapons in
World War I or the excessive dispersion of defoliants during the Vietnam War, with
technological advances in used weapon systems greater damage has come to nature and
the landscape.

Armed conflicts of the 20th century were symmetrical conflicts using the latest weapon
systems and technologies [1-3]. With the renewal of asymmetric and guerrilla-style warfare
after 2001, in the Middle East particularly, the environmental damage has not been severe
enough to be actively addressed [4, 5]. However, the ongoing conflict in Ukraine once
again shows the other side of the technological progress within conventional armed conflict
showing massive and especially long-term impacts on entire habitats.

On14November2022, the UN General Assembly endorsed Ukraine’srighttowar reparations
and called for the establishment of an international mechanism to enable their recovery
[5, 6], although, the extent of environmental damage that these reparations will consider
is still under discussion. The reason for this uncertainty is based on the current lack of a
legislatively embedded assessment framework for the evaluation of environmental damage
[7]. Thorough and appropriate wording of environmental policy is then the cornerstone for
quality implementation and prevention of potential damage not only to habitats but also to
entire ecosystems.

With the growing threat of climate change, environmental protection represents one of the
mostimportant societal issues [8] and environmental policy has become a more widely
discussed topicatthe NATOlevelin thelast decade [9]. Unfortunately, with the consequences
of the war in Ukraine, the need for prevention and remediation of environmental damage is
rising.

Method of investigation. The paper aims to summarize the current military strategy
of the Czech Armed Forces (CAF) in the scope of NATO'’s environmental policy and
how it reflects the national environmental legislation of the Czech Republic as a member
state of the European Union (EU) regarding the current situation in Ukraine. The study is
developed in the form of a graphical representation of the links between national and
international environmental policies using grounded theory for data collection and a
method of qualitative content analysis and SWOT analysis. The data obtained were
interpreted using research synthesis.
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Investigation Results. To perform the research, it was necessary to identify the links
between the adopted environmental policy at the national and international levels. A
search for the common links was carried out from the 1970s to 2022. The observed
relationships are shown in Fig. 1.

2001- 200
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19711580
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Legislative documents Non-legislative documents Events
Fig. 1 Development of environmental legislation in the national and international context

Based on the links found, it can be concluded that the incorporation of environmental issues
into military regulations is shaped by the Czech legal system and NATO policy mostly. The
influence of the currentissues on the UN and EU level does not affect the policy of the Czech
Armed Forces in the short term. The environmental issues are incorporated only after the
adoptionofthe policy of theinternational organizationsinto thenationallegal system.

Conclusions. The outcomes of this study comprise the current state analysis of
incorporating the necessary environmental legislation into the Czech military strategy and
addressing the environmental policy issue by its strengths, weaknesses, opportunities, and
threats. However, the rigidity imposed by a system of slow adoption of new policies is not
necessarily a problem. On the contrary, in some cases, it can act as a brake on hasty and
untested decisions that could damage the existing system.

Limitations. In the context of the reciprocal interaction between the activities of the
armed forces and the environment, the research deals only with the first variant, namely the
impact of military activities on the environment. The second option, i.e., the effect of
natural influences on military activities, including e.g., climate change, is excluded from
research.
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Introduction. Defence and Security Studies is an interdisciplinary field that encompasses
the study of military affairs, security issues, defence policy, and national security strategies
[1]. It includes the study of military organisations, defence technologies, strategic planning,
conflict resolution, and the role of the armed forces in securing national interests. Therefore,
asNikolic

[2] argues, research in the defence and security sector often has a specific multidisciplinary
character, thatis, inorder to fully understand the dynamics of defence and security inmodern
societies, researchers draw on knowledge and research methodologies from the sciences of
politics, economics, sociology, strategic management, international relations and others.

The changing nature of security threats and technological advances presents increasing
challenges to the security and defence sector. Given the complexity and interdisciplinary
nature of the field under analysis, itisargued thatitisnecessary for researchers studying
security issues, assessing risks or predicting future patterns to apply not only new, but also
properly selected methodological approaches, and data collection and processing methods.
Therefore, researchers should keep the field of research, the methodological approaches and
methodsused, and the flow of topics and issues under analysis constantly reviewed.

Fromamethodological pointof view, defenceand security studies faceanumber of challenges
related not only to the choice of the topic and the formulation of the problem, but more
often to the selection of appropriate research methodologies, limitations of data collection
methods, challenges in the application of data analysis techniques, and difficulties in the
interpretation of results [3]. Moreover, defence studies, as an interdisciplinary field, pose
unique methodological dilemmas in the study of complex security problems, as researchers
have to navigate between quantitative and qualitative methodological approaches and
different data collection and analysis methods. For this reason, itis essential tojustify the
suitability of the choice of methodology for the stated purpose and the reliability of the results
[4]. Therefore, to identify the contemporary trends in research methodology in security and
defence studies, this paper reviews the methodological approaches used in security and
defence studies and the specifics of their choice in relation to the research topic.

Method of investigation. The review adopts a qualitative thematic research approach
which aims at structuring the research areas (objects), methodological approach and
methods used in the research of scientific publications in the field of defence security
studies for the period
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2023-2024. For this purpose, scientificjournalsincluded in the Scopus database were selected.
Considering the large sample size of scientific journals, those that use the term “‘defence” in
their title were selected. The five most recent publications from the following journals were
selected forexploratory qualitative analysis: Defence and Security Analysis, Defence Studies,
Defence and Peace Economics, Journal of Defence Analytics and Logistics, The Journal of
Defence Modelling and Simulation. Due to the large sample of articles, the study excluded
articles that dealt with cyber security or security in the broader context, i.e., related to social
phenomena such as crime, acts of terrorism, violence, etc. Qualitative content analysis was
used to analyse the data.

Results and conclusions. The thematicanalysis of the articles shows that the most frequent
topics covered in the academic journals related to Security and Defence Studies reflect
contemporary geopolitical developments in the world. The most common areas of
research are defence spending, defence strategy development, defence intelligence, and
defence industrialisation, as well as cooperation between the Armed Forces and the defence
industry [5]. It is also worth mentioning that the research papers have identified an
interdisciplinary approach to the purpose of research and the analysis of results. Itisargued
that Security and Defence research is inherently multidisciplinary, requiring insights from
various fields such as political science, sociology, psychology, and technology. Therefore,
current trends show the importance of interdisciplinary collaboration, where researchers
draw on insights from different disciplines to fully understand complex security challenges.
The integration of different perspectives is likely to lead to the development of
comprehensive strategies and solutions.

The choice of the research methodology approach and methods in research is highly dependent
on the content and requirements of the scientific journal. It is arguable that, while security
and defence research is still dominated by quantitative methods, particularly in the field of
security economics (econometric methods), recently the value of theoretical and qualitative
methods has been increasingly recognised. In addition to the traditional quantitative
research methods, the analysed articles also include qualitative research methods: analysis
of secondary data - qualitative document analysis, interviews and focus group discussion.

The analysis shows that the research methodologies used in the field of security and
defence are very diverse and perhaps even chaotic. Itis fair to say that researchers use a
wide variety of methodological approaches (narrative, systems analysis, systems-thinking
approach, etc.). However, on the methodological side, thereis a problem with respecting the
rules of methodological application or with the quality of the methodological description
of the study. The problem is compounded by the fact that security and defence studies are
interdisciplinary, so methodological approaches to research are transferred and adapted from
other scientific fields. However, it is precisely this factor that can lead to situations where the
results of the research are flawed or do not support any of the hypotheses or assertions put
forward. Therefore, a comprehensive scientific debate on the feasibility and appropriateness
of the use of different methodological approaches and methods in security and defence
studies is needed.

Limitations. The research carried out is exploratory in nature, thus allowing for the
identification of only general trends. Therefore, the results obtained cannot be considered
as scientific truths, but rather as material for further discussion. A more realistic assessment
requires a larger sample of articles and more precise evaluation criteria.
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Introduction. The readiness of military forces to conduct combat activities in an
assigned operational area is closely related to the operating environment (OE) and their
operational readiness. Unfortunately, the complexity and variability of the individual
operational domains (land, maritime, air, space, and cyber) are no longer the only
factors that shape the ultimate nature of the OE. The interactions and potential
synergies resulting from the interdependencies between the individual operational
domains, as well as the influence of other factors, actors, and wider environmental effects,
can have a significant impact on the final nature of the OE. [1] Since operational readiness
itself is understood in the military context as “the preparedness of a unit, formation,
weapon system or item of materiel to perform the missions, tasks or functions for which it
is organized or designed” [2], it is essential that the OE, in which military forces operate
or will operate, shall be clearly specified.

However, such a specification of the OE cannot be based solely on analysis and description
of the current nature of that environment. The aim is to achieve the most credible prediction
of the OE in order to develop the capabilities of own military forces with regard to the
nature of future military conflicts, more precisely the nature of the future OE. The accuracy
of predicting the OE is then to some extent a reflection of the ability of a comprehensive
approach that does not, however, neglect the details that have the ability to shape that
environment. Due to the comprehensiveness of the OE, its prediction can be viewed from
different angles. The view through electromagnetic (EM) energy, which has the potential
to change the nature of the electromagnetic environment (EME) at a specific place and
time, appears to be quite interesting and sometimes unfortunately neglected. Since the EME
encompasses all operational domains and can theoretically be used to influence any actor in
amilitary operation, it is inevitable to give it due consideration. [3], [4]

The question is not only what impact the development of assets and technologies based on
the use of EM energy will have on the changing nature of the OE and with which problems
will the military actors have to deal with in the near-future military conflicts. In addition to
abovementioned predictable challenges related to the EME, there are also a number of very
dynamicissues. Military actors must be prepared to respond to those issues in an unplanned
and ad-hocmanner. Thereadiness of military forces torespond tochangesintheEMEisa
fairly complexissue thatrequires abalanced approach across all functional areas. These areas
are known in military environment by the acronym DOTMLPFI (doctrine, organization,
training, materiel, leadership development, personnel, facilities, and interoperability).
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The challenge is to determine, or at least outline, which challenges must the military forces
be prepared to respond to as the EME changes.

Method of investigation. Thisarticlereflects the outputs of the researchactivityin the field
of OE, which was carried outin 2022 in connection with the final thesis of one of the authors on
the topic “Conduct of EMO from the perspective of the strategiclevel of command and control of
the Czech Armed Forces”. Data and information to predict the nature of the OE were gathered
through a systematic literature search, brainstorming and discussions with experts. These
discussions included experts in the fields of electromagnetic warfare (EW), electromagnetic
spectrum management (EMS), intelligence and military operations. The selection of these
respondents was made with regard to the addressed trend of “development of assets and
technologies based on the use of EM energy”. The Futures Wheel tool was used to identify and
visualize the direct and indirect consequences of the trend. [5] Military practice was then
confronted with the identified consequences through unstructured interviews. The results of
these interviews were used to formulate challenges regarding the readiness of military forces
torespond tochangesinthe EME.

Investigation Results. The research has articulated the opportunities and challenges
that military forces may face in the near future as the nature of the EME changes. Due
to the sensitivity of the issue addressed, these possibilities and challenges have been
generalized so that the expert public could use them as reference material for subsequent
analysis of the real readiness of military forces to respond to the complex and changing
nature of the OE, more precisely the EME.

In order to enable anyone to further elaborate on the direct and indirect consequences of
changes in the nature of the EME and the resulting opportunities and challenges for armed
forces, Fig. 1 has been published.
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Conclusions. Research has shown that the development of assets and technologies
based on the use of EM energy is and will undoubtedly continue to be a cause of
changes in the EME. These changes, which are visualized as direct and indirect
consequences in Fig. 1, will certainly have a major impact on the ultimate character of the
OE. Thus, military forces in all operational domains will face many dilemmas as a result
of dynamic OE changes.

If military forces are unable to adequately address these dilemmas, their operational
readiness may be significantly compromised by EM energy. It is therefore very important
that all measures responding to the variability of the EME are addressed and implemented
inallfunctional areas of DOTMLPFI. In addition to the assumption of continuous change
in the EME, these measures must also reflect anticipated developments in the technical and
technological fields, both on the part of the own forces and those of enemies and adversaries.

Limitations. The sensitivity of the EME and the use of the EMS, or more specifically
EM energy for military purposes, does not allow for an open assessment of the
readiness of military forces to respond to changes in the EME. The real operational
readiness of military forces is subject to protection, that is, this information is treated as
classified. The present text therefore reflects selected generalized opportunities and
challenges that military forces are already exposed to today or may be exposed to in the
near future in connection with changes in the EME.

However, this generalization does not affect the validity of the presented results or their
theoretical or practical contribution. Thisis because the given outputs can be used by military
practice as reference material in the context of addressing operational requirements or
achieved operational capabilities. Equally, they can be used for the development of military
artin relation to the activities of military forces in all operational domains.
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Introduction. The planning of ground military operations is conditioned by
understanding the operational environment. One of the tasks of planning is to ensure the
mobility of one’s own forces in the area of interest. Individual military formations interact
with the terrain in the operational space. The terrain is very complex, and its individual
components influence all military activities. The individual components of the landscape
sphere are dynamic and mutually influential. For this reason, military operation planning is
a dynamic process in this regard, which can change rapidly. One component of the
landscape sphere is water bodies. In particular, the characteristics of watercourses, which
pose obstacles to the maneuvering of military equipment, can change rapidly due to
meteorological influences and the impact of the rainfall-runoff process in a short period.
Operational planning for overcoming water obstacles is therefore very demanding. It is
conditioned by the reliability of meteorological and hydrological forecasting models.
Assuming knowledge of the outputs of hydraulic models, i.e., how the characteristics of
watercourses change under certain conditions, these models can be effectively utilized
within the operational planning process.

Since it is necessary to utilize various outputs from different models for planning the
overcoming of water obstacles, it is efficient to create a clear application system that would
compile all input data and, within a user interface, provide users with comprehensive
information support interactively. For this purpose, the software ArcGIS Pro and the
web environment ArcGIS Online have been selected, as they are capable of appropriately
processing the user’s specified requirements.

Method of investigation. The application design is based on the availability of terrain
and hydrological data, as well as knowledge of the tactical and technical characteristics of
military vehicles. Relevant terrain and hydrological data necessary for application design
include river channel profiles, modeled characteristics of watercourses for typical flow
levels for a given river in the operational area. Web application works with these base data
as raster layers in a GIS environment. The primary scenario addressed is the crossing of a
watercourse at a specific location under modeled conditions derived from predictions of
water level developments in the river. The software products used for application
development are ArcGIS Pro, and for modeled hydrological data, the software HEC-
RAS is utilized.

Investigation Results. The outcome of the project is a web application design. The
application is capable of analyzing the possibilities of crossing a watercourse under various
conditions by selecting the crossing location, initializing river conditions (forecast data),
and choosing a specific military vehicle.
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The application provides information about the possibility of crossing a watercourse at a
specific location; the variables determining the outcome include water level and flow
velocity compared to the parameters of the military equipment used for crossing.

Conclusions. The developed application and its functionalities are only in the
conceptual stage and have not been verified. According to available information sources,
there is currently no application dedicated to the purpose of planning the crossing of water
obstacles within the Czech Armed Forces environment. However, there is a geoprocessing
tool that only works with long-term hydrological data. Therefore, it can be assumed that the
reliability of forecasts for planned watercourse (water obstacles) crossing will be higher
when using outputs from hydraulic models in the proposed application.
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Introduction. The recruitment and retention of highly qualified employees pose
significant challenges for many employers. National armed forces face challenges in
recruiting, retaining, and adapting to the expectations of modern society [1]. With
globalization, technological advancement, and changing social and economic dynamics,
career options for individuals have expanded significantly. Even traditionally prestigious
employers, such as the military, face difficulties in the highly competitive job market today. It
is no longer sufficient for the armed forces to rely solely on duty, patriotism, or promises of
clear, structured career opportunities. Today, potential recruits considering joining the
military and existing professional military service members (PMS), contemplating
whether to stay or leave, evaluate a multitude of factors, from personal development
opportunities and work-life balance to organizational culture and societal attitudes.

The attractiveness of the military as an employer, perceived by existing PMS, not only
influences satisfaction with service, engagement, and productivity, but also significantly
impacts the challenges faced by the military: high personnel turnover, retention issues,
shortages of necessary specialists, and otherhumanresource management-related problems.
As such, addressing the recruitment and retention challenges in the military is essential to
maintain operational effectiveness and ensure the long-term success of the armed forces in
the contemporary landscape.

Some authors have extensively examined the topic of employer attractiveness [2-6]. Therefore,
itcanbeargued that thereisa wealth of research related to the attractiveness of organizations
as employers. However, there is a lack of such studies in both the Lithuanian military and
the armed forces of other countries, particularly from the perspective of existing military
personnel. Therefore, this study aims to investigate the attractiveness of the Lithuanian Armed
Forcesasanemployer fromthe perspective of professionalswhoserveinthe National Defence
Volunteer Forces. By focusing on this specific context, the study seeks to fill the gap in the
existing literature and provide valuable insights on the factors that influence the recruitment
and retention of military personnel in Lithuania. Through an in-depth examination of the
military’s attractiveness as an employer, this research contributes to a better understanding
of human resource management challenges within the armed forces and informs strategies
for improving recruitment and retention efforts.
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Conclusions. The characteristics of an attractive employer were identified to be
diverse, encompassing a wide range of attributes that are fundamentally categorized into
instrumental and symbolic factors: tangible aspects such as competitive wages, career
opportunities, and job security; intangible factors related to subjective perception and
emotional response. These factors include organizational culture, values, and perceived
employer prestige. The employer brand, akey component of employer attractiveness, heavily
relies on these symbolic attributes and plays a crucial role in shaping the organization’s
identity and attractiveness.

The quantitative research findings indicate that the Lithuanian Armed Forces are perceived
asanappealingemployeramong members of the National Defence Volunteer Forcesengaged
in professional military service. However, the study also highlights seven critical areas
where improvements are necessary to further improve the attractiveness of the Lithuanian
Armed Forces as an employer. These identified areas for improvement, articulated through
the statements within the research instrument, are predominantly aligned with three
dimensions of employer attractiveness delineated by the EmpAt scale: interest, economic,
and development value dimensions. Consequently, itisinferred that targeted enhancements
in these specific areas of the identified value dimensions have the potential to increase the
allure of the Lithuanian Armed Forces as an employer in prospective recruitment efforts.

Keywords: Employer attractiveness, Lithuanian Armed Forces, National Defence
Volunteer Forces, Professional military service, Instrumental factors, Symbolic factors,
Employer brand, EmpAt scale.
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Introduction. Concept mapping is a complex system that integrates various types of
information, including visual elements, textual descriptions, and logical relationships, to
create a com-prehensible and coherent overview of a given topic or concept. Experience so
far shows that concept mapping can be a very useful tool in the educational process, not only
from the perspective of the teacher but also from the perspective of the pupil or student.
During the preparationand de facto decision making process for asub-topic, both the student
and the teacher can create a concept map that includes individual concepts representing the
issues that will need tobe considered in the preparation process. Based on thisinitial analysis,
the decision making process can then decide whether the difficulty, interest and relevance of
the topic are adequate in terms of the abilities of the target audience. Based on an assessment
of theinitial linear textand against thebackground of a running decisionmaking process
that helps tointerrelate the concepts into a logically organized concept map, it canbe decided
whether concept mapping will be beneficial for a given learning unit or whether another
form of processing or presenting the information would be more appropriate.

Method of investigation. The following methods were used to develop the article:
analysis, synthesis, analogy-comparison and abstraction. The analysis was understood as a
method of thought in which the whole was decomposed into its individual parts. The aim of
the analysis was to explain the current possibilities of using conceptual mapping and thus
to investigate the observed problem in detail in terms of its parts. The flowchart of the
methodological procedure of the analysis method was used in the following sequence:
1) definition of the object of investigation; 1) determination of the research objective; 3)
determination of the essential element of the investigated object with respect to the
research objective; 4) analysis of the role of the elements with respect to the investigated
object. Synthesis was used in order to select a specific application tool based on the
analytical work. It was also used in the formulation of conclusions. Another method
used was analogy - comparison. This was based on such operations where similarities
and differences between the applications under study were examined. The comparison
was then approached on the basis of the data obtained from the literature search. From the
findings of a given individual phenomenon, we attributed the identified characteristics
to a broader group of software tools and their applicability within the context of
teaching population protection.
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Generalization was used in conjunction with abstraction. Its use was based on the principle
of studying the differences between application tools, taking into account differences,
peculiarities and uniqueness. The aim of using abstraction was to define general and
essential properties and relationships and to fix them in concepts, in general and abstract
ideas, but with the result of introducing the possibility of using specific application
outputs (concept maps) processed in ContextMinds.

Investigation Results. The results of the research are connected with the acquisition
of data using the above-mentioned scientific methods and with the presentation of the
specific functionality of the software and application equipment designed for conceptual
mapping within the framework of conceptual mapping. The tools that are currently
available for the creation of conceptual and mind maps are presented in summary in
the form of tables. They provide basic data on information obtained from published
sources, i.e. in particular information on the basic functionality and requirements that need
to be met for the operation of the application. At the same time, information is given on
the possibilities of using the individual programs in terms of the possibility of using the
web environment free of charge and for a fee, which is of course subject to change.
Nevertheless, the data obtained can be considered as the result of the authors” analytical
work. Their presentation in conjunction with the presentation of one application, in the
development of which the authors participated, creates the possibility of a
comprehensive reading of the principle and applicability of concept mapping in the
teaching of students focused on the issue of population protection. It is evident that the
possibility of creating an overall picture is not limited to one particular discipline but can
be applied across other disciplines and especially with practice.

Conclusions. Concept mapping is currently a relatively progressive approach to
managing large amounts of information. It allows teachers and pupils (students) to
work with information by converting long linear text into structured concept maps.
Although there are several software and application tools on the market that can be used
to create concept maps for free or for a relatively low fee, it should be noted that only a
small number of them are programmed and fully usable in multiple languages. Despite the
considerable user intuitiveness when using application tools for creating concept maps, it
is still preferable to work with applications that are created in the teacher’s native
language. In this paper, attention was further focused on specifying the advantages and
disadvantages of concept mapping. Furthermore, one specific example was given of how
concept maps can be used in a particular field. This illustrative example shows that concept
maps can be adapted not only to the level of pupils and their knowledge, but also to the level
of individual schools. For this reason, we believe that concept mapping should be used as
one of the very advantageous methods and forms of presenting the curriculum to
pupils and students.

Limitations. Itis possible that some data have changed in terms of price trends. However,
this limitation does not have a significant impact on the content of the communication in
terms of its factual and conceptual correctness. Based on this statement, it can be concluded
that no limitation is essential. The fact that some applications have undergone partial
evolutionary changes as their development has been refined can also be considered as a
partial limitation. However, even this cannot be considered a fundamental limitation.
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Introduction. As is the case with any dangerous substances, the total risk of CBRN has to
be assessed using relevant quantities and units for each of their components [1], ie.,
chemical (C), biological (B), radiological (R) and nuclear (N). Particular properties
characterize each of these dangerous agents as to their ability to move in the
environment and inflict harm on persons affected. While in the case of R (radiological]
and N (nuclear) components, the dangerous substance is radioactive material, which can
be reasonably easily quantified through their activity and radiation flux produced, the
assessment of the level of hazards from C (chemical) and B (biological) agents is much
more complicated. In the case of R and N groups, radiation is emitted either by primary
radioactive sources (R) or radioactive materials produced during the controlled fission
process in nuclear reactors or by spontaneous (deliberate) fission and fusion nuclear
reactions in nuclear weapons (N). On the other hand, C and B agents have completely
different origins and cause health effects in entirely altered processes. This is why we
cannot consider that CBRN agents presenta homogenous group of dangerous substances.

Method of investigation. Many recently published papers and other available
scientific literature were scrutinized to analyze different methods and approaches to
quantify CBRN agents reflecting their biological effects. Particular attention was paid to
finding out the levels of individual CBRN components, which cause specific symptoms
associated with stochastic and deterministic affects. The study concentrated on interpreting
available experimental data to demonstrate stochastic effects, which appear with a
frequency proportional to the amount or intensity of the particular agent. As to radiation
exposure, these probabilistic effects are well established and understood so that the
biological effects can be predicted. There is no system to predict such effects as the
reaction of human organisms to low levels of intake or skin contamination in the case of
Cand B components.

Investigation results. The present situation in quantifying and assessing stochastic
effects due to the R and N agents is discussed and analyzed in order to find a way in
which experience from this area can be used in the evaluation of the danger of C and B
components where, so far, attention was mainly concentrated on protection against
deterministic effects. The preliminary results based on many statistical reviews of results
published in scientific literature and other available data clearly indicate that also, in this
case, low-level exposure to C and B agents may produce stochastic (late) effects appearing
aftersome time following such
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exposure. Atvery low exposure, no visible harmis observed, butithasbeen proved thateven
these exposures are harmful since they contribute to the increased level of cancer occurrence
with a certain probability, which is proportional to the dose received. At much higher levels
(above a threshold) of radiation exposure, deterministic effects occur with the probability of
100% with severity proportional to the exposure (Fig. 10).

Y

Natural
background
[
y Threshold

’ A

Probability of stochastic effects
Severity of deterministic effects

I
0.1mSv 10 mSv 1000 mSv
|

1Gy 5Gy
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Fig. 1 The main difference between the stochastic and deterministic biological effects [2].

Our approach to assessing stochastic effects reflects some ideas expressed in recent
publications. In the case of chemical agents, where the understanding of stochastic processes
is particularly relevant to genotoxic carcinogenesis, where the assumption of a linear dose-
response relationship at low dose (exposure) has often been adopted [3,4]. Even more
complicated in quantifying stochastic effects are related to the effects of biological materials,

which include very specific agents such as bacteria, viruses, fungi and internal human parasites
(endoparasites) [5].

Conclusions. The aim of the paper was to discuss the quantification of CBRN agents as
a whole, where attention was paid to two possible consequences of exposure initiating
effects appearing later, with certain probability. This has been documented for the effects of
ionizing radiation (R and N), but so far, such studies have not been systematically carried
outin the case of C and B agents, although everything suggests that also, in this case, one
canexpect both deterministic and stochastic biological effects.
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Introduction. If we look at the age structure of the population of the Czech Republic
between the years 1920 and 2060, in 1920 almost 40% of the Czech population younger
than 20 years old and only 10% are older than 60 years. The average age of the
population of the Czech Republic this year was only 30 years old. At present, the
proportion of people under 20 years only 20%, the proportion of people over 60 years
exceeded 20% and the average age ranges have about 40 years. Given that fertility does
not guarantee the simple reproduction of the population in the future probably will not
increase the proportion of persons under 20 years, the proportion of seniors will continue to
grow in all variants of design. The average age of the population will continue to increase
and by 2060 will increase to approximately between 45 to 50 years depending on variant
projections.

Method of investigation. When compiling population forecasts we solve two problems.
First, we formulate the best hypothesis for future development of reproduction of the
population and we must also choose the method of calculation to use — methodology.
Reliability prognosis depends almost entirely on how we can get right assumptions
about the future development of population reproduction.

Let us describe in more detail the component method with one step, first without migration.
Calculation of the projections is performed for each gender separately. The inclusion of
migrationin the projectionis all the greater, the smaller territorial unitinvestigate. Given that
we consider particularly important for migration in the future, we will have the opportunity
to migrate to include in the projections.

Investigation Results. First biological generation (children) gradually decreases from a
value of around 30 % in 1920 to 20 % around 1990 and then at about 12 % in 2060. In
contrast, the share of biological third generation (grandparents) increases from 20 % in
1920 to 30 % in 1990 and around 48 % in 2060. Changes in the proportions of the
various biological generations can be divided roughly into three phases - the first in
about 1965, another from 1965 to 1990 and the third since 1990.
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Fig. 3 Biological generations of the CR — the medium variant

Analogical development can be expected also for primary schools define age 6-10 years
completed the second stage then completed the age of 11-14 years.
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High school students can define the age of 15 to 18 completed years. There is already the
potential number of students because not everyone in high school.

University students, we can divide the bachelors degree (19-21-year old) and a masters
degree (22-23-year old). The following graph shows how destabilize uneven demands from
the perspective of prospective pupils’ universities. I can see here how the age structure
reflects the effects of strong and weak years of births. Interestingly, there are shown graphs
inFig. 4.
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Fig. 4 Potential students of colleges and universities in the CR — the medium variant

Conclusions. As the population is increasing in older persons and the oldest age groups
will need more and more attention paid to them. These are the age groups that have specific
needs not only in terms of health care, social services, but also arange other services and
needs.

In 1950, the proportion of seniors in the population, about 13 %, at the present time is slightly
higher than 20 %. Until 2060 to 33-40 % depending on the variant projections.

Itisespecially seen anincrease in the proportion of the oldest age group (85-year-old and
older). Share this age group in 1950 amounted to only about 1 %, currently is only slightly
higher.In2060, however, the proportion will reach 85years and elderly in the total population
of 5-10 %, again depending on the variant projections.

People over 70 years of age accounted in 1950 around 40 % of the elderly population,
currently it is around 50 %. In 2060, it may already be around 70 %. People over 85 years
of age accounted in 1950 less than 2% of the elderly population, currently there are already
around 5%. In 2060 their share could be around 20% of the population of seniors in all
variants of design.

There is also increasing average age of seniors. In 1950, the average age of my seniors
commercially —higher 69 years, currently amounts to about 71 years in 2060 will be moving
around 76 to 77 years, depending on the variant projections.

Keywords: socioeconomic demography; statistical methods in demography; population
projections; the age structure of the population of the Czech Republic; component method
without migration; component method with migration
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Introduction. Until the outbreak of war in Ukraine, the international concept of war
medicine was based on principles and practices based on known scenarios of combat
and conflict development. However, the current data on the number of wounded and
killed obtained so far indicate that war medicine needs to be rapidly transformed, as it has
the most critical role. It appears that combat troops are facing levels of casualties not
experienced since the Korean War. Moreover, the ubiquity of artillery, air defense, drones,
and long-range strike capabilities tends to limit direct medical evacuation options, unlike,
for example, previous conflicts. All of thisis indicative of the growing role of virtual warfare
medicine in modern conflicts. Thus, war medicine requires an immediate response from
NATO and individual member states in the form of the introduction of new processes for
the provision of medical care, first aid training, and, in particular, the implementation of
new procedures for the transmission of information about the wounded, the use of
innovative approaches, technology or artificial intelligence.

In this context, the paper focuses on the processes of providing health care to soldiers in
wartime environments and civilian life, taking into account the current global trends of
warfare and the resulting demands. Emphasis is placed on the current legislation and
practical experience of healthcare professionals in the military. Through concrete examples,
the challenges associated with war medicine are presented, especially in the context of
the need for digital transformation of healthcare for soldiers on the battlefield. On closer
examination, itis evident that it is essential to establish a secure process for sharing and
transferring patient data at all levels of command and control, particularly through virtual
consilia. As a result, efforts are being made to secure this information, including setting up
the legal aspects of its evaluation and further processing.

The war in Ukraine reveals the shortcomings and weaknesses of war medicine. Notable is
the estimate by Russian specialists that 50% of combat deaths in the Russian army were the
result of poor first aid training of the soldiers themselves. In contrast, Ukrainian forces,
possessing effectively trained first aid personnel, show a significantly higher survival rate of
their wounded compared to theiradversaries.
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This paper aims to evaluate the process of acquisition, transmission, storage, and
evaluation of soldiers” medical data in the context of the limitations of their rights as
patients in the context of virtual warfare medicine and the decision-making power of
their superiors. A sub-objective of the paper is also to present a possible solution for
the secure transfer of data from the battle line to the physician.

Investigation Results. We are in a situation where the leaders of NATO allied
armies, influenced by the experience gained from the conflict in Ukraine, are calling
for a rapid and thorough review of the organization and, in particular, the training of
military and medical personnel to be able to effectively face new types of high-intensity
conflicts. The second pillar of the necessary fundamental change in war medicine is the
implementation and development of new technologies. The need to implement the use of
new technologies and procedures is based on the published results of recent war games
simulating major corps-level engagements facing an adversary such as China or Russia.
Using the US Army as an example, its casualties of deployed US Army corps would be as
high as 21,000 dead or wounded, half the original numbers, in just seven days of
deployment. A significant finding, however, is that evacuation of the wounded, especially
during the so-called golden hour (i.e., the 60 minutes critical to the survival of the
wounded), is proving much more difficult than in previous conflicts. The ubiquitous air
defenses make medical evacuation much more difficult than before, especially for air
transport of the wounded. Wounded soldiers can no longer be evacuated and inevitably
there are situations where they have to wait hours, days, or even weeks in isolation from
medical assistance to be rescued. This puts pressure not only on medical personnel to start
using much broader skills than before but especially on the acquisition of information on
the health status of the wounded in the field, its transmission, and subsequent evaluation.
This will make it possible to assess and subsequently respond to soldiers” injuries on the
battlefield, which will help to increase their chances of survival. Military telemedicine, the
use of artificial intelligence, or virtual consilia can significantly help to stabilize the
wounded soldier. The soldier will then not only be able to wait until the evacuation is
possible but will also be able to withstand much longer transits, with medical centers
having to be deployed beyond the range of enemy long-range artillery, often several
hundred kilometers from the line of contact.

Inlight of these new challenges, itisnecessary to introduce a multidisciplinary approachalso
to the law of health and the law of war. An essential requirement of modern war medicine is
the security requirements for the protection and processing of soldiers’ medical data by the
applicable legislation. Therefore, the aim of the paper is also to compare the position of the
soldier as a patient and the soldier himself in the context of virtual war medicine to propose
optimal conditions for the processing and storage of their data and their personalized
evaluation for the benefit of the army.

Conclusions. International exercises, but especially the sharing of information on the
conflict in Ukraine, have undeniably declared that the processing of soldiers” health data is
becoming a key issue in the provision of military health care in the current global situation.
Emphasis on the use of big anonymized data and working with it using both classical and
artificialintelligence algorithms can provide the military command with personalized health
assessment and prediction of future developments, thus contributing to more effective
treatment of military patients on the battlefield, but also in the hinterland. By leveraging
today’s known technologies and their strengths, while introducing them directly to the
battlefield (e.g., by acquiring data from sensors placed on the body or equipment of soldiers),



SUSTAINABLE DEFENCE SOLUTIONS

a path can be set not only to more effective treatment of all types of injuries, but also to
greater combat effectiveness and success incombat.

The fact remains that, in addition to the necessary adaptation and evolution of medical
response to high casualty rates, it is desirable above all to perceive the new reality of high-
intensity warfare, for whichmodern armies, especially in the West, donot seem tobe prepared
in terms of virtual warfare medicine.

Keywords: new military technologies; Ukrainian war; patient; data protection; soldier;
virtual consilium; health law; cyber security
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Introduction Forensic linguistics, a discipline that has gained prominence in recent
years, emerges as a crucial component within the framework of sustainable defense
practices. Originatingintheearly20th century, forensiclinguisticshasundergonesignificant
evolution, with linguists increasingly assuming roles as expert witnesses in legal proceedings.
This paper seeks to explore the pivotal role of forensic linguistics in criminal investigations,
emphasizing its contribution to perpetrator identification and crime resolution through
the analysis of linguistic features within written documents.

Methodologies such as style analysis, author identification, and text analysis are examined in
detail, showcasing their relevance in addressing contemporary challenges such as cybercrime
and the gathering of digital evidence. Particularly noteworthy is the contextualization of
forensic linguistics within the Georgian landscape, where the proliferation of threatening
letters targeting educational institutions and airports underscores the urgency for linguistic
analysis in criminal investigations.

In response to this imperative, a team of linguists from Batumi Shota Rustaveli State
University (BSU) embarks on an ambitious initiative to establish forensic linguistic practices
in Georgia. The endeavor begins with the creation of specialized corpora tailored for analyzing
threatening texts, marking the initial steps towards formalizing forensiclinguistics within the
country’s legal framework.

As forensic linguistics is still in its nascent stages in Georgia, this paper underscores the
critical need for its formal recognition and integration within the legal system. By shedding
light on linguistic nuances and patterns within textual evidence, forensic linguistics offers
invaluable insights into criminal behavior, thereby assisting law enforcement agencies in
their pursuit of justice.

Overall, this paper advocates for the acknowledgment and incorporation of forensic linguistics
asanindispensable tool in the administration of justice within the Georgian context, aligning
with the principles of sustainable defense by enhancing the efficiency and effectiveness of
criminal investigations.
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Conclusions. In summary, forensic linguistics emerges as a pivotal discipline in the realm
of sustainable defense practices, offering crucial insights into criminal investigations.
Through methodologies such as style analysis and text analysis, forensic linguistics
contributes significantly to perpetrator identification and crime resolution, particularly
in addressing contemporary challenges like cybercrime. The contextualization of forensic
linguistics within the Georgian landscape highlights its urgency in analyzing threatening
texts targeting key institutions. Initiatives by linguists from Batumi Shota Rustaveli State
University to establish forensic linguistic practices in Georgia mark essential strides
towards formalizing the discipline. However, the nascent stage of forensic linguistics in
Georgia necessitates its formal recognition and integration within the legal system. By
illuminating linguistic nuances within textual evidence, forensic linguistics aids law
enforcement in their pursuit of justice, advocating for its acknowledgment and
incorporation to enhance the efficiency of criminal investigations and align with
principles of sustainable defense.

Keywords: Forensic linguistics, sustainable defense, criminal investigations, perpetrator
identification, linguistic analysis.
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Introduction. Demand forecasting is the process of estimating future demand for a
product or service in a rational manner using scientific methods, based on a detailed
analysis of available empirical data. Scientific publications use traditional demand
forecasting methods [1], simulation models [2,3], machine learning [4,5], artificial
neural networks [6,7] or correlation analyzes [8] taking into account seasonality [9].
Prediction of future phenomena is an important component of managing a given
organization [10]. As a consequence, it is intended to prevent unnecessary costs [11-13],
promote energy production [14] and reduce its consumption [15,16]. Another set includes
works on minimizing fuel consumption [17,18] and environmental pollution [19]. In the
field of transport, analyzes of road traffic intensity [20], prediction of the duration of road
incidents [21] and evaluation of real road traffic data

[22] are used.

Stages of the forecasting process. The forecasting process is sequential and consists
of 6 stages. The forecasting process is a structured and sequential approach to predicting
future events or trends based on historical data, statistical analysis, and expert judgment. It
typically comprises six stages, each of which playsacrucial role in ensuring the accuracy and
reliability of the forecast. Below, I provide an extended explanation of each stage:

Identification of Objectives: The first stage involves clearly defining the objectives of the
forecasting exercise. This entails determining what specific variables or phenomena are to be
forecasted, the time horizon of the forecast, and the level of detail required. For example, in
economic forecasting, the objective may be to predict GDP growth rates over the next five
years.

Data Collection: Once the objectives are established, the next step is to gather relevant
data. This may include historical data on the variables of interest, as well as supplementary
information such as economic indicators, demographic trends, or market research findings.
The quality and reliability of the data collected are critical factors that can significantly impact
the accuracy of the forecast.
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Data Preprocessing: In this stage, the collected data is cleaned, organized, and prepared for
analysis. Thismay involve removing outliers, filling in missing values, standardizing units of
measurement, and transforming data to make it suitable for modeling. Data preprocessing is
essential for ensuring the consistency and integrity of the dataset.

Model Selectionand Development: Once the datais prepared, various forecasting models are
evaluated and selected based on their suitability for the specific objectives and characteristics
of the data. Common forecasting techniquesinclude time series analysis, regression analysis,
and machine learning algorithms. The chosen model is then developed using the historical
data to generate forecasts for futureperiods.

Model Evaluation and Validation: In this stage, the performance of the forecasting model is
assessed using validation techniques such as cross-validation or out-of-sample testing. This
involves comparing the model’s predictions to actual outcomes to determine its accuracy,
reliability, and robustness. Model evaluation helpsidentify any shortcomings or weaknesses
that may need to be addressed before finalizing the forecast.

Forecast Generation and Monitoring: Once the model is validated, it can be used to generate
forecasts for the desired time horizon. These forecasts are regularly monitored and updated
as new data becomes available or as circumstances change. Continuous monitoring allows
for adjustments to be made to the forecast in response to evolving conditions, ensuring its
relevance and usefulness over time. They are shown in Fig. 1.

st v Forecast validation ’
age
Assessment of the acceptability
Stage V
Determining of the forecast
Stage [V
Selection of the forecasting method
Stage I1I
Stage IT Data collection and processing ’
| Stage I Formulation of the forecasting problem ’

Fig. 1. Stages of the forecasting process

e e P e

The presented process is sequential, and the individual stages of forecast creation are discussed
in detail in the work.

Method of investigation. In practice, almost every forecastis individual, which means
that the problems you have to face will also differ when developing a given task. To
solve an existing decision-making problem, you need to delve into the data structure and
understand the activities and connections occurring in the considered community
[23,24].

Forecasting methods include a set of techniques, tools and methods used to process past data
with the ability to determine future events or trends. They are basically classified into two
subsets: quantitative and qualitative (Fig.2).
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Demand forecasting methods

Quantitative methods Qualitative methods

Market research

Cumulative forecasts Cause and effects models

Life cycle analogy method

Panel discussions Arithmetic moving average Linear regression

Delphi method

Weighted moving average Multiple regression
Exponential smoothing

Linear regression

Fig. 2. Classification of demand forecasting methods

At the research stage, it is important to develop an algorithm for the forecasting process, it is
shown in Fig. 3.

Formulation of
prediction problem

Identification of predictors

Y

/ Data collection and I
analucic

Selection of prediction method

Y

Construction of prediction
Prediction update _r

Assessment
of prediction

Y

unacceptable

acceptable

Implementation of prediction

accurate
Assessment of

\MV

Fig. 3. Forecast development algorithm
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Due to the complexity of forecasting tasks, using the presented scheme ensures work
organization and certainty that all important elements needed to complete the forecast have
been implemented. Skipping any of the stages may lead

to the selection of the wrong forecasting method and, as a result, an inaccurate analysis,
which results in a waste of time and money.

Summary. Forecasting is a key component of the activities of many companies due
to its irregular nature and fluctuations in demand over time. Incorrect prediction of
the demand volume leads to inappropriate decisions, which result in negative
consequences. Underestimating demand may generate opportunity costs, while
overestimating it may result in increased storage costs. Predicting future phenomena has
always been a sought-after skill that can bring benefits. To sum up, it should be said that
in reality there is no universal method of forecasting the level of demand, which is
conditioned by the existence of too many random factors. According to the laws of
forecasting, short-term forecasts are the most accurate. Quantitative statistical models are
helpful in predicting future values of variables based on historical data using statistical
techniques. Such models should be considered objective due to the observance of
specific rules of conduct when determining the value of forecasts.
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Outline of the problem - assumptions for the example. In the example under study,
a company producing semiconductors for automotive vehicles is preparing a production
plan for October 2023. The company has a total of ten strategic customers (C-C,), of
which demand is known for seven of them, and for the remaining three there is no
information on demand, as presented in Table 1. Empirical datais available from August
2021. until May 2023 for C,, C,and C, customers. Our task is to determine the demand for

October2023 for customers C, C,and C,.

Table 1. Number of expected transports C-C,
C C c, | C C C C C C Co

1 2 3 4 5 6 7 8 9

- - - 23 70 35 9 50 38 65

The research problem is: firstly, forecasting the appropriate demand values for customers C -C,
(see Table 1); secondly, minimizing total transportation costs. In the case of the second problem,
i.e. total transport costs, it should be mentioned that they consist of two calculation stages, i.e.
transport from the production plant to the manufacturer’s warehouses (W, W,and W,), and
thentransportfrom thewarehousestotencustomers(C,-C, ). Thegoodsaretransported using
afleetof trucks witha ,Mega” type curtain trailer with dimensions of 13.6 [m] in length, 2.45
[m]in width, 2.95 [m] in height from the production plant to three reloading warehousesin a
shuttle system. This means that the means of transport regularly makes trips between the point
of shipmentand the point of collection of the cargo. Shuttle services are used to transport bulk
cargo, and in theexamined example, one vehicleis able to transport 100 pieces of product. The
cost of transport in the Factory-Warehouse relationship and the capacity of these warehouses
are presented in Table 2. Unit transport costs are summarized in Table 3.

Table 2. Unit transport cost from Factory to Warehouse [PLN] and storage capacities [pcs.]

Warehouse number Unit tranﬁ;t;gig?ﬁf\?]c toryto Storage Capacities [pcs.]
W, 220 23000
W, 180 14000
W, 150 12000
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Table 3. Unit transport costs in the Warehouse-Customer relationship [PLN]

Méﬁ:ﬂ?;i‘;/ Cl C2 C3 C4 CS Cé C7 Cs C9 ClO
W, 95 84 157 59 105 141 58 116 145 47
‘/\72 30 60 81 114 43 86 94 64 83 85
W3 117 | 103 69 135 109 40 133 97 58 168

Analyzing the empirical data, it should be stated that they had different characteristics for individual
customers C,-C, (summarized in Fig. 1-Fig.3).

7000 1700
6800
6600
6400

1500

1300 11477

1100
6200 ¥ wé : : :? :

6000 900
5800 700
5600

5400
8 91011121 2 3 4 5 6 7 8 91011121 2 3 4 5

¥=139,989%+5952,4
R?=0,9974

500
1 2 3 45 6 7 8 9 1011121 2 3 45 6 7 8 91

2021 2022 2023 w02 2073
Fig. 1. Customer demand C, Fig. 2. Comparison of empirical data
after eliminating outliers with the forecast for C2 customer

4000
3500
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1500
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0
8 91011121 2 3 4 5 6 7 8 91011121 2 3 4 5 6 7 8 9 10

2021 2022 2023

Fig. 3. Customer C,demand

Aforecastwas determined foreach client using a different method. The results for the months
from June to October 2023 are summarized.

Based onthe cost data (Table3) and thenumber of cruisesin a given warehouse-customer
relationship, an additional 3x10 matrix was created in an MS Excel spreadsheet. It reflects
potential transports fromindividual warehouses to a specific customer. Tosolve the problem,
the Solver add-in was used, in which the direction of optimization (aiming at minimization)
of the objective function was determined. Moreover, the following limiting conditions were
written in mathematical form:

1. The number of transports to the warehouse should be equal to the number of transports
from the warehouse to the finalrecipient;

2. The total number of shipments should be equal to the demand of all customers;

3. Each warehouse has alimited capacity, i.e.: W, =230 trucks, W,=140 trucks, W, =130
trucks.
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The obtained results are presented in Table 4.

Table 4. Optimal transport matrix reflecting the minimization of transport costs

Transport Total number of
W/C C|GC|C ¢ C Cc Cc C | C | C, |flightsfrom the
warehouse
W, 7110, 0/0|0|0|0] O 1 | 65 137
W, 0[0|0|9]0135]9| 50 37 0 140
W, 0]12(24/14|70] 0|0 0 0 0 120
Total number of flights | -, | 15 154 193179/ 35| 9 | 50 | 38 | 65 397
to the Customer

In order to calculate the total transport costs, it was necessary to multiply the number of
required cruisesby the unittransport costand then sum the obtained partial results. Using our
data the total transport cost was calculated, consisting of the sum of the products of routes in
theFactory -Warehouserelationship and in the Warehouse - Customer relationship as:

K¢ = Kpw T Kyye (1)

where: g, — total transport cost;Kmy — total cost of the Factory — Warehouse relationship;
Ky — total cost of the Warehouse - Customers relationship. The total transport cost is
therefore:

K. = 73340 + 89545 = 162885 [PLN]

The received amount of 162,885 [PLN] means the minimum value that the production
company will pay for the transport itself in the numerical example examined. Without prior
forecasting, the cost of transportation would likely be much higher due to thelack of dataand
the shortened time needed to plan theroute.

Summary This work covers issues related to real decision-making problems in the
areas of forecasting and process optimization. It presents basically two aspects, the
first one concerns the practical application of selected demand forecasting methods. The
second one wasrelated to the optimization (minimization) of the total costs related to the
considered transport network, whichincluded twobasicstages of transport, i.e. the first one
covering the movement of goods from the factory warehouse to three warehouses with their
own locations and the second one containing the structure of transport from the mentioned
warehouses to customers, in accordance with their needs. In the first part, based on
empirical (historical) data, a demand forecast was prepared for three customers C, - C,
using the linear regression

method, a weighted moving average and reducing a non-linear function of an exponential
nature to alinear form. The calculated demand volumes constituting the C, - C, forecast
were included in the collective matrix of transport volumes of all customers forming a given
network. In the next stage, a mathematical model was developed covering the minimization
of total transport costs carried out in two stages: Stage 1 involved transporting
products from the factory to three warehouses; Stage 2 took into account the optimal
structure of transporting goods from the mentioned warehouses to individual

customers C, - C, ,in accordance with their needs.
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Intheanalyzed example, anaccurateforecast of demand for productionallowed the company
to plan transportin advance, which in turn made it possible to reduce the total transport
costs to a minimum, i.e. to the level of PLN 162885.
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Introduction: The 2018 National Defense Strategy instigated a contentious debate
regarding the state of professional military education within the United States, critically
evaluating how well it could achieve its stated goals in practice. In this recent discussion on
professional military education, a spectrum of perspectives, opinions, and
recommendations has been offered, all aimed at enhancing the quality of graduates’
preparation for subsequent assignments, refining the scope and methods of educating
officers at subsequent levels of development, and assessing student performance.
Numerous stakeholders have engaged in discussions concerning the structure and
effectiveness of military educational institutions. Within these discussions, a plethora of
evaluations and suggestions have been put forth, focusing on intricate aspects such as
curriculum content, teaching methodologies, assessment techniques, and more. While
much attention has been devoted to scrutinizing the structure and efficacy of US military
educational institutions, there exists a notable dearth of contemporary research on
European equivalents, often relying on outdated sources. This study seeks to address this
gap by critically examining the current landscape of professional military education in
Europe.

The ongoing debate pertains specifically to senior-level professional military education,
which aims to equip senior officers and their civilian counterparts with the skills necessary
for strategic-level responsibilities. The complexity of challenges inherent at this level has
been acknowledged by politicians and government officials cooperating with the military.
In the United States, congressional representatives have noted a gap in professional military
education, observing that while it effectively prepares officers for joint operations, it falls
short in fostering cooperation at the strategic level with politicians who often lack historical
context and cultural insight. While recent institutional efforts have been made to enhance
synergy senior-level professional military education and and lower-tier levels of education
within individual branches of armed forces, tangible outcomes are likely to materialize only
in the foreseeable future.

The renewed emphasis on NATO’s fundamental mission of collective defense and deterrence
underscores the heightened significance of adequately preparing officers at all levels of
professional military education. This imperative pertains to both to quantity and quality of
graduates at every tier of professional military education. Given the diminishing expertise
in high-intensity warfare within Allied militaries over recent decades, there exists a clear
requirementtorealign professionalmilitary education tobetteraddresstheevolving security
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environment. This necessity extends beyond the United States and encompasses Allied
nations in Europe as well.

Method of investigation. The qualitative research employed analysis of official
documents, academic research, and ongoing debate surrounding senior-level
professional military education. It seeks to bridge insights from this discourse with
solutions implemented at the Baltic Defence College. Key focus was on comparing and
contrasting observations and recommendations from the Western educational
community, particularly the U.S. military educational community, with those specific
to the Baltic Defence College. The study’s retrospective scope is confined to the past
decade, although earlier data was utilized to contextualize assessments related to the
researched period.

Investigation Results. Addressing the contemporary challenges encountered in
senior- level professional military education demands sustained commitment from
stakeholders and the flexibility of educational institutions. While solutions proposed
in the ongoing debate on professional military education are largely pertinent, their
implementation may face obstacles such as bureaucratic hurdles, time constraints, or
resource availability. The Baltic Defence College, functioning as an international medium-
sized professional military education institution, benefits from a degree of agility in both
development and delivery of senior-level education. This enables the College to prepare
officers from Framework Nations, Allied and Partner countries for executive
responsibilities at strategic levels. Enhancements to senior-level professional military
education at BALTDEFCOL are deliberately incremental and balanced, leveraging the
institution’s strengths while mitigating potential risks. This intentional approach ensures
that the-senior level education programme remains responsive to the evolving
requirements of the Framework Nations while meeting NATO accreditation standards.

Conclusions. The topic of senior-level professional military education warrants
heightened consideration, especially in the European PME community. While senior-
level education is predominantly a national responsibility, it is also facilitated by
international educational institutions. Sharing insights on challenges and best practices
associated with preparing senior officers and their civilian counterparts for executive
roles at strategic levels directly enhances the relevance and responsiveness of
professional military education toevolving security dynamics.

Limitations. The research draws upon data extracted from publicly available documents,
academicresearch, and inputs shared within communities of practice. The author explicitly
states that the views expressed in the article are strictly their own and do not reflect the
official positions of BALTDEFCOL or the Framework Nations.

Acknowledgements. This work was carried out in accordance with the framework of
the BALTDEFCOL Personal Publication Plan 2023-2024 and the BALTDEFCOL
Professional Development Plan for 2024.
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Introduction. The Baltic Defence College (BALTDEFCOL) was founded by Estonia,
Latvia and Lithuania (framework nations) in 1999. The College is a modern, future-
oriented, attractive training and education institution with a regional focus and Euro-
Atlantic scope to meet the defence and security needs of the framework nations. It provides
the best academic practices and remains a Professional Military Education (PME)
institution constantly evolving strategically. The BALTDEFCOL delivers a core PME
programme consisting of different residence courses, including the Higher Command
Studies Course (HCSC). This program equips senior-level officers and governmental officials
with the knowledge and skills to navigate the strategic complexities of the 21st century
whenresources are limited and strategic guidance is often insufficient.

The research was carried out within the HCSC. The investigation aimed to understand the
current learning environment and defence management concept. Both encourage reflection,
reinforce critical thinking and require the development of strategic decision-making skills.
Based on the theoretical results of the investigation, the essay addressed a set of steps. First,
the question ‘What to teach? It is imperative to create not just an ideal learning
environment but also a culture of the class, encouraging interaction with one another. The
second step was understanding the reality (What do we teach at the senior level?):
Assessing the current status of training and education and potential outcomes. At the same
time, the last step was focused on ‘continuous improvement’ identifying areas for
enhancement and striving for excellence.

Method of investigation. The research critically analyses the education documents related
to PME in the Baltic Defence College, NATO and the EU. The development of the senior
level is essential to the three Baltic countries. Senior-level development is a multifaceted
process that takes place over an entire career. The development occurs through several steps
of PME. The research was limited to teaching defence management to senior-level PMEs.
Therefore, the article explains the following: 1) What is the senior-level PME in the
BALTDEFCOL? Also, it underlines the importance of 2) What do we teach to the senior
level? and 3) How do we plan to deliver teaching? It elaborates on the reality of training and
education 3) What do we do in the class? And 4) What can we achieve? Ultimately, the
research explores possible improvements and the way ahead.
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Investigation Results. The study suggests that dynamic and rapid changes in the
security environment and war in Ukraine have influenced education and training. The
BALTDEFCOL is an international and NATO-accredited education and training institution
providing PME for senior leaders (militaries and civilians). The PME of framework
nations divided officer education into four development levels. The analysis is
focused only on the HCSC, the fourth level of military education. The paper discussed
and elaborated an even narrower focus on teaching defence management to senior leaders,
equipping them with the necessary instruments to investigate, assess, and formulate
defence management strategies and planning. Despite the agreed level of education
among the three Baltic nations, the NATO curriculum harmonisation does not explicitly
recognise the fourth level of PME.

The current security landscape, especially in the Eastern flank, necessitated a unified NATO
approach. Standardisation of operations, interoperability and interchangeability among
allied forces becomes paramount. To achieve this, the College employed a comprehensive
educational approach combining lectures, seminars, syndicate works, individual learning,
case studies, exercises, and field study trips. These methods empowered senior-level
participants to confront complex systems and hostile environments effectively.

Conclusions. The desired qualities to prepare the 21* Century Warrior have required
high- quality, trained senior leaders. The rapid changes in the security environment
require a solid and effective teaching of defence management to senior-level professionals.
The PME system in BALTDEFCOL consists of four development levels. The HCSC is the
fourth level of military education. Teaching defence management is part of the HCSC
curricula, focused on instruments, assessment and formulation of defence management
and planning at the strategic level.

However, the BALTDEFCOL, in response to technological development and rapid changes,
has embraced innovative teaching methods for senior-level training. The ambition was
to cultivate critical and creative thinkers who tackle complex problems and confront the
unknown. These approaches are crucial for shaping strategic thinking, fostering better
collaboration, and addressing regional security challenges properly. Without educated people,
even advanced military systems, platforms and ammunition hold little value. Education
remains the most powerful tool and process for transforming senior-level preparation and
maintaining advanced technological expertise and warfighting skills.

Limitations. The data used in this research have been extracted from publicly
available government documents, NATO publications, BALTDEFCOL materials, PME
news, defence management, and experiences from allies and partner countries.

Acknowledgements. This work was carried out within the context of teaching
defence management to senior-level professional military education at the
BALTDEFCOL.
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Forces of the Slovak Republic
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Introduction. Modelling and simulation tools have been used in the military since
ancient times. Throughout history, they performed essential cognitive and military functions.
Modelling and simulation participated in the overall development of the military, especially in
the military art, military tactics, the construction of the army and the training of
commanders. Modelling and simulation were used in the period of preparation for wars as
well as during the war. In the 1960s, simulation was an increasingly common phenomenon,
especially in the armies of more technically advanced countries. Different types of simulators
were created, which reduced the financial expenses and time required for training. At the
same time, they increased safety and efficiency with the possibility of better analysis and
evaluation of the overall activity. The performance of computers could have improved
the quality of simulators. Therefore, the development itself was conditioned mainly by
the improvement and modernization of computer technology. Over time, more and more
modern and realistic simulators began tobe developed, which became anintegral part of the
training of alladvanced armies of the world.

The entry of the Slovak Republic into the North Atlantic Alliance brought with it increased
requirements for the training of units and the ability to effectively cooperate with the armies
of other countries. To achieve these requirements, using simulators and trainers is a rational
choice. This initiated the building of simulation centres on the territory of the Slovak
Republic. The participation of the Slovak Republicin the Partnership for Peace program
enabled the provision of financial, material and personnel assistance in the field of modelling
and simulation.

Method of investigation. The main aim of this paper is to describe and assess the use
of constructive simulators used by the Armed Forces of the Slovak Republic. In this paper,
the authoranalyzestheuseof simulationtechnologiesinthetrainingand educationof theland
and air forces of the Slovak Republic. This paper also analyses the advantages and
disadvantages of using constructive simulators for military training. The paper structure
respects the general principles of simulation technology and crisis management. The
intersection of these two specific areas makes it possible to streamline the preparation of
the security community that participates in solving crises at the national and
international levels.

Investigation Results. Most military operations are physical activities. These are
performed in a specific space containing many variants of the terrain surface, objects,
natural obstacles, forests, watercourses, buildings and objects. All these elements in
the real world also
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have their physical, chemical and biological properties. These must be taken into account
when creating the most realistic model possible. Creating the most identical virtual three-
dimensional space, showing the most significant possible identity with the original, is time-
consuming. The subsequent simulation process may need to be more accurate in low model
similarity and bring the desired benefits. Powerful and modern computers are needed to
calculate and process this vast information flow, especially if it is a real-time simulation.
Then the fastest possible response of the computer isneeded to ensure the smoothness of
the simulation process. If the computing technology’s capacities are insufficient, errors and
atoo-long response of the simulation to a specific action of the subject may occur during
significant interaction of the subject with the environment. The financial costs of building a
high-quality simulation centre are also directly related to this.

Themainaimofsimulationtechnologiesistoprovidethearmed forces(and othercomponents)
through simulations with the most realistic environment for dealing with combat and non-
combat situations on the modern battlefield. This contributes to the training of units and the
educationofleaders. The Armed Forces of the Slovak Republicare noexception. The exercises
performed by the following virtual simulators are unique in their preparation and execution
phases. A systematic approach was established for the organization of joint exercises using
simulation tools, shown in Fig. 1.

% S

Analysis of Preparation
simulation of the
results scenario

'S s

. . of the
R <] simulation
system

Fig. 1 Scheme of the use of workplaces for the training of the Armed Forces of the Slovak Republic

Conclusions. By studying this topic, virtual flight simulators are more affordable for the
Armed Forces of the Slovak Republic than the training itself. Another advantage of
simulators is their safety and the possibility of creating an almost real environment. In this
way, the trainee can master the control of the machines and prepare for various critical
situations during regular training and combat deployments. An important question is
how the Armed Forces of the Slovak Republic will solve the gradual modernization of
military equipment. Modernization should occur not only on the equipment but also on
individual simulators. In the future, the
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training requirements in the Armed Forces of the Slovak Republic should reflect the changing
training requirements within NATO. Individual training weapon systems are integrated into
aunified, centrally controlled evaluation system. This will subsequently be part of the overall
training strategy of the advanced armies of the world. Means of live simulation will become part
of combat and support means and equipment of the soldier of the 21st century.

Limitations. The paper deals exclusively with constructive simulation tools in the Armed
Forces of the Slovak Republic. It does not solve or compare the issue in question within other
countries.

Keywords: modelling; simulation; virtual simulator; Armed Forces of the Slovak Republic.
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Introduction. The aim of the paper is to provide a detailed view on motivation for
learning second languages in the Czech Armed Forces. As an important prerequisite of
interoperability, foreign language proficiency represents an integral part of competences
necessary for the personnel serving in modern western militaries. Therefore, language
education belongs to significant components of professional military education. As in any
other human activity, motivation represents one of the key factors influencing language
learning effectiveness. Complexity and diversity of motivation with focus on language
learning motivation rather than language classroom motivation have been considered
alongside with striving for higher effectiveness of the second language learning process.
Motivational factors include respondents’ goals, attitudes and efforts. Awareness of the
fact which motivational factor is the driving force behind students” willingness to study
second language and their success will definitely contribute not only to the production of
tailor-made courses, but also to the qualitatively improved overall approach towards the
second language learning process within the Czech Department of Defence.

The presented research focuses on examining validity of the following hypotheses:

1. Czech Armed Forces, personnel, servinginalargely directive-managed organization with
strictly defined language and career requirements, are motivated to learn second language
dominantly based on extrinsic rather than intrinsic factors.

2. There are no significant differences in relative importance of different motivation factors
among male and female learners.

3. Foryounger learners, internal motivational factors are more prevalent than for older
learners.

Method of investigation. The paper examines the hypotheses above and therefore,
different factors of motivation for second language learning among 454 participants of
2022/2023 language courses at the Czech University of Defence Language Centre
who represent different categories of both military and civilian personnel of the Czech
Armed Forces and the Ministry of Defence of the Czech Republic. Data on motivational
factors were gathered within a questionnaire survey enabling to rank relative significance
of individual language learning motivational factors as well as to examine language
learners’ perception of these factors as either intrinsic or extrinsic. Survey has been
designed to enable data classification based on different groups of learners (e.g. by
gender, age, military rank, military service duration or education). Data gathered
were analyzed using basic statistical methods, especially descriptive statistics and the
test of equal proportions, see for example.
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Investigation Results. Results of the submitted analysis enabled to confirm validity
of two of the three initially formulated hypotheses. First, unlike expected, results show
that motivational factors perceived intrinsic prevail over extrinsic ones (indicated by
responders to be app. three times more important). Second, the hypothesis of no significant
differences in perception of relative importance of different motivational factors between
men and women has been confirmed. Finally, the assumption that intrinsic motivation
would play a more important role for younger learners compared to older learners was
not confirmed.

Table 1. Survey results by gender of respondent

Me- Motivation Me- Motivation
Males| Mean| 4;; | Rank Extrin-| Intrin- | g o Female| Mean 4;, | Rank Extrin- Intrin- g .

n sic sic s n sic sic
Q1 | 252 | 2 6 |27.0%| 32.6% |40.5% Q1 200 | 2 2 25.4% | 13.6% | 61.0%
Q2 | 25 | 3 7 | 355%]| 30.6% |33.9% Q2 219 | 2 6 40.7% | 153% | 44.1%
Q3 | 242 | 2 3 | 145% | 49.5% |36.0% Q3 210 | 2 35 | 13.6% | 492% | 37.3%
Q4 | 251 | 2 5 | 239%| 429% |33.2% Q4 210 | 2 35 | 20.3% | 33.9% | 45.8%
Q5 | 310 | 3 10 | 19.1% | 46.4% | 34.5% Q5 329 | 4 9 25.0% | 482% | 26.8%
Q6 | 3.07 | 3 9 |203%| 464% |33.2% Q6 342 | 4 10 | 259% @ 407% | 33.3%
Q7 | 191 | 2 1 53% | 70.1% |24.7% Q7 1.69 | 2 1 1.7% | 78.0% | 20.3%
Q8 | 246 | 2 4 73% | 69.9% |22.8% Q8 224 | 2 7 17% | 741% | 24.1%
Q9 | 237 | 2 2 8.0% | 64.8% |27.2% Q9 210 | 2 5 0.0% | 70.7% | 29.3%
Q10 | 291 | 3 8 8.6% | 71.1% |20.3% Q10 | 278 | 3 8 34% | 759% 20.7%
Q11 | 331 | 3 11 | 17.9% | 41.9% |40.2% Q11 | 346 | 4 11 | 155% @ 43.1% | 41.4%
Q12 | 342 | 4 12 | 18.1% | 48.8% |33.1% Q12 | 359 | 4 12 21.1%  509% | 28.1%

Discussion. In spite of the fact that the armed forces represent an organization
characterized by directive style of management, incl. strict language requirements policy
obligations to fulfill them, survey results show that intrinsic factors play more significant
role in foreign language learners’ motivation. Confirmation of the expected no
significant differences in perception of second language learning motivational factors
between men and women probably reflects the fact that in the Czech Armed Forces
conditions for military service, career system and therefore also language
requirements and learning opportunities are set and implemented as equal for both
genders. Not confirming the expectation that the motivation of younger learners will be
different from that of older learners can be partially explained by the fact that learners
understand added value of second language competences not just with regards to their
current and prospective career requirements in the military but also in the context of their
future second career after they retire from themilitary orin their privatelife. Partially, this
result can be connected with the fact that generally higher ranks, i.e. older military
personnel serve at positions with higher language requirements.

Conclusion. Results of the research indicate that there is an opportunity for the HR
policy- makers to enhance language learning effectiveness by adjusting the language
education system in the Czech military. Such an adjustment should lead to a more
informal and voluntary education model, which would utilize the intrinsic will of the
learners to “learn something new” on one hand, on the other hand would establish
conditions (time frame,
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instructors, consultation, learning materials etc.). Similar perception of motivation across
different groups of learners makes reasonable implementation of similar or equal treatment
with regards to different personnel categories.

Limitations. Research presented covers second foreign learners of their learning
motivation just within one academic year at the University of Defence Language Centre.
Subsequent repeated surveys aimed to confirm results gained and/or identify trends in
perception of second language learning seems to be useful for forming impartial and more
comprehensive picture of the issue examined. Similarly, comparison with results of similar
researchin other countries represents a great potential added value for future research.

Acknowledgements. This work was conducted within the framework of the UoD
institutional research support scientific project “Development of Language Training in
the Ministry of Defence II (531721 DZRO Language II).
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Introduction. Today’s global and interconnected world poses new challenges and
tasks for leaders at all leadership positions and in all spheres of society, including the
field of national security and defense. One of the crucial leadership skills is to choose an
appropriate leadership style for achieving expected goals and tasks [1]. Currently, in
institutions and organizations, we encounter increasing requirements for the ability to
cooperate and connect with the individual components of these organizations, which
requires the use of new methods from their leaders [2]. Even traditional complex
hierarchical organizations [3], such as the military and police, must adopt new leadership
and management practices in times of rapid technological development and social change,
practices that focus on sharing power and fostering cooperation. One such procedure is the
use of the connective leadership method. The aim of the paper is to present findings
drawn from the ASI questionnaires collected at the mid-career officer courses during the
2018 — 2022 period.

Method of investigation. As part of the curriculum of the leadership section of senior
officer courses at the University of Defence, participants worked on identifying the
leadershipstyles used in their current work positions.

The Individual Achieving Styles Inventory (ASI) was used to assess leadership styles used in
connection with achieving participants” work tasks. The connective leadership method [2]
was created on the basis of the growing need of complex organizations where it is necessary
tolead different groups thatare nevertheless dependent on each other and must cooperate on
a common task. The connective leadership method includes nine behavioral strategies that
individualleadersuseindifferent contextsandisdesigned tohelp them discoverand develop
strategies that they would not normally use. This method thus develops both the leadership
potential of individuals and the effective functioning of entire complex organizations and
their different structures.

Investigation Results. The findings show a consistent pattern of almost equally balanced
use of all leadership styles in all groups with two less preferred styles: competitive and
entrusting. The findings reflect the fact that at their leadership level, the mid-career officers
are expected to suppress possible competitive tendencies while cooperating with other
teams and groups in order to achieve their tasks. On the other hand, they are expected to
perform many of their tasks themselves, which prevents them from using entrusting
leadership style more often. The paper will also comment on differences between male and
female military leaders” preferred styles, though the number of female leaders in the cohort
was significantly lower than that of the male leaders.
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Incorporating the internationally proven connective leadership method into the training of
commanders at the level of organizational leadership would significantly enrich not only the
content of the training but, above all, the course participants themselves. It would help them
manage difficultsituationsin their ownpractice ofleading people toaccomplish a task.

The very important fact thatemerges from the long-term work with the participants of career
education courses is that they themselves perceive the need toimprove theirleadership skills
[4]; they welcome the feedback that is provided to them during the courses. They are open to
new knowledge and want to learn new methods of working with a team so that itis possible
to effectively achieve goals even in challenging, non-standard conditions with people whose
selection they cannot completely influence.

Acknowledgements. The study was created as part of a project of institutional support for
the development of a research organization “Conduct of Land Operations”
(LANDOPS).
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Introduction. Physical fitness plays a crucial role in fostering effective and self-
reliant behavior among individuals. On a broader scale, a community composed of
physically fit members demonstrates higher productivity, overall health, and greater
resilience to challenges of all types — from economic pressures to cultural, medical, and
natural disasters, as well as conflicts. The gradual but steady decline in population fitness
over the past decades is acknowledged, and various measures are being implemented by
governments to counter this trend, emphasizing an active lifestyle and suggesting
reductions in time spent on digital media. However, the very essence of promoting physical
fitness advice was overshadowed by a more immediate threat—the coronavirus disease
(COVID-19) pandemic. Countermeasures adopted varied across countries globally, but
social distancing emerged as a universal response. Home-office, distance learning, or
even lockdowns have led to an increase in unhealthy lifestyles, consequently
contributing to a decline in physical fitness.

While the exact timeline of the COVID-19 pandemicremains undefined, the most severe
countermeasures were implemented during the years 2020 and 2021. Scientific exploration
and documentation of physical fitnesschangeshavebeen conducted; however,abroadertime
window is often absentas studies predominantly focused on the acute responsestolockdown
without follow-up trend inquiries. Therefore, the presented study aims to investigate how
physical fitness varied among first-year university students over a 5-year span to encompass
the influence of the COVID-19 era. This investigation includes an examination of students in
all combinations, whether they were accepted before, during, or after COVID-19restrictions,
and under various circumstances of theirstudy.

Method of investigation. Data for the analysis were collected from the results of the first
two semesters of physical education credit disciplines at the University of Defence,
achieved by 1196 males and 253 females, over five consecutive school years, from 2018 to
2022. The first- semester disciplines included the 10 x 10 m shuttle run, 1000 m run, and
pull-ups for men, and pull-up hold for women. The second semesters comprised the 12-
minute run and pull- ups for men, and pull-up hold for women. All tests were administered
by a physical education teacher with a minimum of 6 years of experience. All students were
familiar with the tests and underwent training for the disciplines or received a training plan
during distance schooling.
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The best results achieved by each student were used for the study. The statistical program R
was used for data analysis.

Investigation Results. In the first-semester disciplines, the school class of 2020/21
distinguished itself with poorer results in all three disciplines for both men and women.
Among men, the class of 2018/19 achieved the best results, demonstrating statistically
significantly better performance in pull-ups compared to all other classes, a superior 1000
mrunresultinall yearsexcept2019/20, and abetter 10x 10 m shuttle runresult compared
to 2020/21. For women, the class of 2019/20 showcased the best results, with a pull-up hold
performance superior to that of 2020/2021 and 2021/22. Differences in the 1000 m run and 10
x 10 m shuttle run with other classes were statistically insignificant. In the second-semester
disciplines, the class of 2019/20 exhibited the lowest results for men in both disciplines, while
for women, the class of 2020/21 had the poorest performance. The best results for men in the
12-minute run were observed in the class of 2021/22, and for pull-ups, in the class of 2018/19.
Among women, the class of 2018/19 achieved the best results in the 12-minute run, and for
pull-up hold, the class of 2022/23 demonstrated superior performance. Comparing pull-ups
between the first and second semesters of the same classes revealed identical performances
for2018/19and 2019/20, and anincreasein the second semesters for 2020/21,2021/22, and
2022/23. Differences between semesters in pull-up hold were statistically significant in all
years, with decreased performances in 2018/19 and 2019/20, and increased performances in
2020/21, 2021/22, and 2022/23.

Conclusions. This study analyzes the physical performance of university students in their
first year of study before, during, and after COVID-19 pandemic-related restrictions,
providing insightful observations on how physical capabilities varied during this period.
The notably poor first-semester performances in 2020/21 suggest a significant impact of
COVID-19restrictions on physical performance. The class of 2020/21 is characterized by
students who did not undergo physical entrance exams for the university and experienced
a partial lockdown and a distant-schooling system throughout the semester. Interestingly,
the class of 2021/22, who also did not undergo physical entrance exams but were required
tobe present at the residence hall during distant-schooling, achieved better results. The
second semester followed the same pattern for womenbutnot formen. The class with the
most substantial decline in physical performance in the second semester was 2019/20, who
experienced lockdown and distant-schooling but underwent physical entrance exams. The
observed decrements in physical performance duringlockdown and distant-schooling align
with the findings of previousresearches.

Keywords: physical fitness, longitudinal study, distant schooling, COVID-19 restrictions,
impact assessment.
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Introduction. In this paper we compare three independent questionnaire surveys
conducted between 2021 and 2022 at the Faculty of Military Leadership of the University
of Defence and the Faculty of Business and Economics of the Mendel University, both in
Brno, Czech Republic. The main objective was to assess the contribution of online
teaching during the Covid-19 pandemic, to evaluate it subsequently with face-to-face
teaching and, above all, to compare the results obtained at military and civilian
universities.

In the Faculty of Military Leadership, the science subjects Mathematical Methods and the
humanities subjects Military History and English Language were chosen, all taught in the
first year of a five-year master’s degree program. Only science courses were monitored at the
Faculty of Business and Economics, namely three courses of Mathematics in the 1st year of
the bachelor’s degree and the course of Operational Research in the 1st year of the follow-up
master’sdegree. A total of 437 respondents took partin thesesurveys. Themajority of military
students were male, whereas the selected civilian field had a more balanced representation of
menand women, eveninthe chosencivilianfollow-upmaster’s degree, women predominate.

Methodology. The questionnaires were created in Google Forms for data collection.
The content and number of questions varied across the datasets, and most of them
used a 5-point Likert scale for evaluation. In all three cases, the respondents rated the
advantages and disadvantages of online learning, its quality and were asked which type of
learning they preferred. The collected data was processed using descriptive statistics,
followed by cluster analysis and K-means method. In the processing, the division into two
homogeneousclusters was always used.

Results. When evaluating the benefits of online learning, the military students most
valued the time savings and not having to commute. The civilian university students
were most appreciative of the video recordings provided and flexibility. When comparing
the disadvantages of online learning, the lack of social contact appeared to be the most
significant for both types of students. They were also bothered by technical problems. The
civilianbachelor’sstudentsreported lower concentration during onlinelearningand apoorer
understanding of the material discussed in this way in contrast to other master’s students.
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From the evaluation of onlinelearning by military and civilian students, itis clear that civilian
bachelor’sstudentsrateonlinelearning worse, asshowninFig. 1, wherelindicatesvery good,
2 rather good, 3 average, 4 rather poor and 5 very poor quality of online learning. In terms of
preference for online or face-to-face instruction, military students prefer online instruction
more, whereas the distribution of preferencesismore even for the civilian students surveyed.

60

50

40

30

10

1 2 3 4

—p Military —@— Economics Bachelor —— Economics Master

Fig. 1 Quality assessment of online learning by military (green),
civilian bachelor (orange) and master (blue) students.

When the students were divided into two clusters based on their responses to the selected
questions, these clusters were identical in terms of number of students in the case of the
military university and the civilian master’s program. For the students of civilian bachelor’s
program, the second cluster was more numerous. These two resulting groups can be
interpreted as follows, cluster 1 corresponds to respondents who prefer online learning,
cluster 2 to those who prefer face-to-facelearning.

Conclusions. The observed surveys show that online instruction was accepted by
military students as a suitable substitute for face-to-face instruction and was even more
preferred. Compared to civilian courses, its preference was slightly higher. The quality of
online teaching in the military studies was then rated comparably to that of online
teaching in the civilian follow-up master’s courses. Thus, online learning and its use in
military university studiescan be recommended.

Limitations. Online teaching at the military university was compared with only one
civilian university, and that of the economics major. The chosen courses were similar in
focus but did not cover the full range of courses of the study under review. The
aforementioned questionnaire surveys were not identical and differed on some
questions.

Keywords: military education, online teaching, questionnaire surveys, cluster analysis,
descriptive statistics.
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Introduction. This contribution deals with the form of teaching physics at the
Department of Mathematics and Physics, Faculty of Military Technology, University of
Defence. The Department of Mathematics and Physics educates future officers in technical
fields, as well as civilian experts for the national security system and the defence industry.
Physics is taught in almost all specializations, especially in the military-technical field
of mechanical and electrical engineering [1]. Students from various types of secondary
schools come to our faculty. This means that students’” knowledge of physics is very
different. At the beginning of the study, we try to balance the level of knowledge of physics
with an individual approach. Accredited fields of study for master’s, bachelor’s and follow-up
master’s studies have a decent number of hours subsidized in physics. This takes place in
the form of lectures, theoretical and laboratory exercises. We strive to innovate teaching
methods by introducing modernized textbooks and new laboratory tasks while using
information technologies [2]. Whether our efforts have positive results can be judged from
the results of students in physics exams over the past five years.

Method of investigation. We used data from the last five years of students” results in
physics exams to analyse their learning achievement in teaching physics. We studied the
impact of the individual approach to students [3-4], the gradual introduction of innovative
methodsin teaching using new laboratory equipment, the modernization of study materials
and the use of information technologies.

Investigation Results. Analysis of physics exam results over the past five years shows a
positive effect on student achievement in relation to dividing them into smaller groups in
laboratory and computational exercises. Individual approach to students, especially
mentoring at the beginning of physics studies, also plays an important role.

Conclusions. Teaching students in physical subjects consists of lectures, theoretical
and laboratory exercises. Analysis of learning outcomes confirmed that mentoring,
including individual care of students, helps to achieve better exam scores and a better
understanding of physics topics.
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Introduction. In the field of health physical education, i.e. aspects of fitness and the level
of motor skills, we as a society encounter a decrease in performance, which can be
described as an undesirable phenomenon. This fact manifests itself in many areas and
at different levels, and it is therefore not surprising that this negative phenomenon
became evident in the military surroundings. Army environment is specific in the
variability of stimuli arriving during different time periods throughout the year and their
nature. The physical preparation and readiness of the soldier, which is influenced by
climatic conditions, equipment and armament as well as limited regeneration time
must lead to the ability to use capabilities under difficult conditions and immediately
when needed. The aim of physical fitness is to be prepared for potential operational
deployment. Currently, thereis a trend towards decreased physical activity throughout the
day, which also affects professional soldiers. An increased proportion of work activities
that do not directly demand fitness is leading to a decline in performance. The absence of
comprehensive exercise, replaced by unilateral physical activity, appears to be a cause, along
with alack of respect for the principles of adapting thebody to stress over longer periods.
According to authors Boyle and Kraemer, Zatsiorski, it is crucial to create a training
program from actions that occur in the given aktivity.

Results. In our contribution to this fact, we reflect on the issue and substantiate the
claim based on the data acquired. On the basis of data obtained from recent years during
laboratory tests, many years of personal experience and the results of similarly
conducted studies, it can be stated that when measuring force (expressed by anaerobic
capacity) and aerobic reactions there is a decrease and at the same time (possibly related to
that) there is a decrease in the muscle component and an increase in the fat component
with respect to the body composition. Next, we deal with means that we believe can
effectively avert or possibly slow down this phenomenon. We want to draw attention to
both health aspects in the context of body composition and fitness components, namely
aerobic and anaerobic capacity and their sustainable development. For these purposes, we
present exercise programs based on long term systematic work with load and rest
intervals, while the HIIT method is used and workoutis based on basic multi-joint exercises
that serve notonly toincrease fitness, but also to preventinjuries.
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In connection with the composition of HIIT programs, their manipulation and subsequent
application, we refer in particular to the findings of the authors Laursen and Buchheit, our
own research activities focused on evaluating the effectiveness of programs when
changing one of the variables in the most used HIIT system in the commercial sphere, the
so called Tabata, and meta-analyses by Ramos and Milanovic.

Conclusions. In the given meta-analyses, in addition to the effectiveness of the HIIT
program for fitness development, the health aspect was monitored and interval method was
compared with continuous method. The effect of HIT on changing body
composition is mainly attributed to EPOC (excess post oxygen contribution), which was
explained and confirmed in subsequent studies by Olson, as well as factors at the
hormonal and enzymaticlevel.

Keywords: physical fitness, HIIT - High Intensity Interval Training, anaerobic and
aerobic capacity.
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Introduction. The military-economic-political situation in the world in recent years has
not been as stable as most people would have imagined. This is reflected in the increase in
military conflicts, which in some way affect the lives of more and more people. In this
situation, the armies of the respective countries play a key role. It is important to have
educated people in command positions who serve the democratic principles of their
country. In the Czech Republic, the University of Defence is responsible for educating and
training military officers. Three faculties, two institutions and three centres are involved in
the bachelor’s, master’s and doctoral studies in military leadership, technical and
medical fields [1].

During the existence of the University of Defence, the study programmes have undergone
minor or major changes in order to meet the requirements of a modern army and to respond
tothemilitary-political situationin the world. Thelength and content of the studies have
therefore naturally changed. One of thelogical consequences was the transition to a five-
year master’s programme with an emphasis on the formation of the military professional’s
personality, physical fitness and language skills.

Military students — future commanders — have been enrolled in newly accredited five-year
study programmes. During their studies, the students have to fulfil not only their academic
obligations, but also a demanding military training. Not every student can cope with this
successfully. In this contribution, we compare the dropout rate from the five-year study
programme at the Faculty of Military Leadership and the Faculty of Military Technology, as
well as the dropout rate for each year of study.

Limitations. The study is limited to the students of two faculties of the University of
Defence, Brno, Czech Republic, which started the new study programme at the same
year. The availability of data is our main limiting factor, but we have finally completed all
five years. Nevertheless, for each leaving student only the official date of their leaving is
known, butnot the reasons that led to this decision.

Method of investigation. In this study, several scientific methods were employed to
assess the dropout rate of the military students. First, the data were cleaned and scaled,
followed by a statistical description of the main characteristics. Parametric and non-
parametric methods of survival analysis were then used to assess and compare the
dropout rate of each faculty and each class [2,3].
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Results. The dropout rate, as shown in Fig. 1(a), is similar for both faculties. The first year
is the most critical, with a survival rate of around 65%, after which the slope of the survival
curve decreases. As for the classes, Fig. 1(b) shows a similar pattern to that of the faculties,
with the first year being the most critical. In particular, for the classes of 2016 and 2017
(yellow and violet, respectively), one can observe a large drop after the first semester. This
visual comparison is supported by the Gehan-Breslow-Wilcoxon test, which shows that
there are statistically significant differences between the survival curves for both the
facultiesand classes.
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Fig. 1 The Kaplan-Meier estimates of the dropout rate stratified by (a) faculty and by (b) class

Conclusions. The outcomes of this study show that the first year is critical for the students
of both faculties. Although the reasons for dropping out are not known, we can conjecture
that the high dropout rate after the first semester is influenced by the discrepancy
between the students’ perceptions and the reality of the university studies [4]. After the first
year, however, the dropout rate decreases substantially. The class of 2018, as far as we know,
was influenced by the creation of mathematics support groups, which resulted in a more
gradual dropout rate in the first three years compared to the other classes. From a
pedagogical point of view, it is important to pay more attention to the students during this
critical period and to motivate them more to study.
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Introduction. Balance, regulation of position, body movements in space, the
perception of gravity, and angular and linear acceleration are significant for every pilot
because their processing with possible suppression of false sensations is one of the basic
conditions for a successful flight. The vestibular apparatus is involved in the above. This
critical apparatus generates sensory perceptions. If not corrected by vision, it may
generate perceptions that may not correspond to the real position of the pilot-aircraft
system. The reactions of the apparatus, mostly of an unconditionally reflexive nature,
may also induce various unusual sensations, unwanted emotions, and illusions, which
may be fatal for the pilot. This is because the human body is adapted only for movement
on the ground, and its senses cannot properly evaluate the sensations during flight in an
aircraft. For this reason, every aircraft is equipped with flight and navigation instruments
that indicate the aircraft’s actual position in space, regardless of the dynamic forces acting
on it. Their use helps pilots to overcome the imperfections of human perception.

[11,12],[3],[4].[5]

As part of the preparation of a student of the University of Defence (UoD), specialization
military pilot, physical training takes place during the first three semesters before the start
of practical flight training. This physical training takes place in the scope of four lessons per
week and focuses on:

e basicphysical training (development of physical abilities and movement skills);

e special physical exercise toincrease thebody’sresistance to the adverse physical factors of
flight.

Inparticular, thespecialized training preparesstudents forinitial flight training, which places
increased demands on spatial orientation [6]. The flight training takes place in an intensive
form of 2 to 3 flights per day in a briefing-flight-debriefing format with progressively more
demanding individual flights. This training aims to provide primary flight training and test
future pilots” individual competencies. For this reason, aerobatic flights are included in the
flight training after 30 hours to test spatial orientation skills and organism endurance as
prerequisites for the possibility of becoming a fighter pilot [7]. In the context of the current
increasing expenditure on armaments and the acquisition of new modern equipment by the
Air Force [8], a high emphasis is placed on the training of personnel.
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This article aims to analyze and compare, using multicriteria analysis, the different methods
for training the resistance of the vestibular apparatus at the UoD. Thanks to regular training,
students of the military pilot specialization prepare for adverse effects, such as kinetosis
caused by irritation of the vestibular apparatus, learning to recognize flight illusions and to
react adequately to them. In the special physical training classes, students perform physical
exercise with changesinbody position, suchas variousagility exercise, basic gymnastics, and
exercise on gymnastic equipment (trampoline, rings, trapeze, etc.). In order to strengthen the
resistance of the vestibular apparatus of future pilots of the Czech Air Force to undesirable
phenomena of motion sickness and vestibular illusions, the UoD has a training simulator
360Swing, Gyroscope by company Ad-Libitum, Poland, and rotation cage.

Method of investigation. Atthebeginning of the study, the analytical hierarchy process
[9] was performed to identify the individual criteria according to which each training
method is compared. In total, nine criteria for comparison were identified within the
expert team:

C,Maximum acceleration values

C,Similarity to flying in an airplane

C,Simultaneousirritation of multiple semicircular canals

C, Variability of training

C, Involvement of cognitive functions

C,Necessity of mastering the technique

C, Current health status

C,Possibility of leisure training

C,Equipment maintenance needs

The individual criteria are discussed in more detail, e.g., C, Similarity to flight in an aircraft

was assessed by measuring the acceleration vectors during flight, as shownin Fig. 1. Weights
were then determined for each criterion using the Saaty matrix.

Investigation Results. The result of the comparison is a table of the individual criteria,
scored and compared according to the criteria weights. Devices and methods currently
available in the UoD environment were included as alternatives:

A, Gyroscope

A, Rotation Cage passive
A, Rotation Cage active
A, Basic Gymnastics

A, 360 Swing

Thebest rating was achieved by the passive double circle variant, which was close in rating to
the fifth wheel and gyroscope. In contrast, the elementary exercise received the lowest score.
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Conclusions. Despite the above evaluation, none of the alternatives overwhelmingly
outweighed the others in absolute numbers and individual criteria. This fact is illustrated in
the spider diagram, see Fig. 2, which shows the distribution of the scores in each criterion not
including the weights that would distort the resulting area. In conclusion, the best training
results canbe achieved by appropriately combining all the above methods. Finding a suitable
combination of methods is also a direction for future research.
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Fig. 2 Spider diagram of results
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Limitations. This study’slimitation is the limited selection of alternatives, whichis, however,
defined by the environment of the UoD and its material facilities.
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Introduction. The Army of the Czech Republic replenishes its ranks with adult citizens
of the Czech Republic with appropriate education, skills, age and health. Post-entry
training requires the use of methods and means that are adequate to the level of the
entering soldiers and ensure the achievement of a minimum level of their overall
readiness.

The Czech Republic, like other European countries, faces the problem of declining physical
fitness of youths not only in the context of the COVID-19 pandemic in 2020-2021 [1-4]. The
Army must respond to this situation by adjusting its approach. In order to make this change
systemic and to respond to the current state of society, the BODY project (Physical fitness
of the population as a risk factor for ensuring defensive capacity of the Czech Republic)
included, among other things, testing the physical fitness and body composition of
adolescents as potential candidates for entry into the army. The aim of this study is to
determine the level of physical fitness of youths and to assess their current status in
strength and endurance disciplines. This knowledge can be used to prepare adequate
recruitment conditions, including the content and limits of relevant tests, as well as
to modernise recruitment policies.

Method of investigation. The BODY project tested the physical fitness of 1486 Czech
secondary school students (923 males, 563 females) aged 15-18 years between 2021 and
2023. The project included 15 civilians and one military high school in a systematic way to
cover all regions of the Czech Republic. Physical testing consisted, among other things, of
endurance (W170/kg test, 4x10m shuttle run) and strength disciplines (standing long jump,
handgrip strength). The physical testing alsoincluded abody composition analysis where the
parameters measured included body height, weight, body fat and muscle mass. Individuals
participated in this study voluntarily and signed an informed consent form if they were 18
years old. For the minors, the consent was signed by their legal representative. Respondents
were also assured of the confidentiality of the information obtained.

Investigation Results. In endurance disciplines the respondents performed
significantly better than in strength disciplines. Women performed better than men in
both endurance disciplines. As can be seen in Figure 1, the sum of very good and
excellent results exceeds 50% in the W170/kg test in most cases for all years and age
categories.
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In 2023, there is an improvement in performance (reduction in the proportion of
poor performers) in this discipline for all male age categories compared to 2021, and
for females only in the 17 and 18 age categories. Women performed better in handgrip
strength. For both females and males in the 17 and 18 age categories, the proportion of
insufficient grip strength was highest.

Looking at performance by year, regardless of age, the best results in handgrip strength were
achieved by both men and womenin 2021. In the W170/kg stress test, men improved slightly
each year, while women performed slightly better in 2022 than in 2023. Percentage of total
body fat was measured highest in both men and women in 2021 and has been gradually

decreasing.
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Fig. 1 Performance evaluation of the W170/kg test (right graph) and handgrip strength (left graph)
for men (firstrow) and women (second row). Performance categories: poor-blue,
medium-red, good-yellow, very good-purple, excellent-green

Conclusions. Motivated, competent, well-trained and therefore qualified military
personnel are essential to the success of any army. For planning and management of
training, it is therefore essential to have information on the status of selected target groups
from among the citizens of the Czech Republic, so that the training system is prepared for
the expectations of future participants and, if necessary, supplemented with new elements.
Within the framework of European standards [5,6], an assessment of 15-18 year old students
in the Czech Republic was carried out and percentiles for the most commonly used tests of
physicalfitnessand body composition were determined.

Limitations. It is important to note that these data have methodological limitations.
Respondents completed other measurements as part of the BODY project, including
questionnaire surveys, so fatigue from these parts of the project may have played arolein the
physical testing results. It should also be noted that some events, particularly the long jump
from a standing position, require professional supervision and training. If students have not
encountered this discipline before, they may perform significantly worse.
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! TheW170Stress Test determines the power (W) the test subject is capable of achieving at a heart rate of 170 beats/min.

For interpersonal data comparisons, power is converted to kilograms of weight (W/kg).
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Introduction: In some countries, there is a noticeable decrease in endurance
capabilities among military recruits at the beginning of their military service,
accompanied by an increase in body weight [1]. Lower levels of physical ability in soldiers
reduce the likelihood of successfully completing basic training and, conversely, increase the
risk of musculoskeletal injuries [2]. Conversely, a high level of general endurance can
positively affect the handling of physical demands during basic training and may be
associated with its successful completion [3]. When assessing military readiness, the level
of strength and endurance capabilities are considered key performance factors [4]. Some
studies [5, 7] have examined the level of physical ability among Czech soldiers, including
recruits. The general trend of deteriorating health and decreasing physical ability among
the population including soldiers, leads to an increase in body weight and percentage of
body fat. Some foreign studies [8, 9] have explored the relationship between body
composition and physical ability. Combined strength and endurance training is an
optimal training method to increase the overall physical performance of soldiers [10].
Soldiers engaged in combat situations, however, also require an appropriate level of
anaerobic capacity to fulfill high-intensity tasks in rapidly changing life- threatening
situations [11]. Large differences in the initial physical performance of recruits have led
military units to create safer and more effective training programs [12]. The physical ability
of soldiers is often tested using tests designed for a wide population, such as the 12-
minute run test and push-ups, as well as specific military tests [13, 14]. In some similar
studies, exploratory (EFA) or confirmatory (CFA) factor analysis has been used to assess the
correlation structure of variables [15, 16]. There is no unified approach worldwide to the
content of physical tests, and individual NATO states have their own test batteries. Typically,
the level of strength (sit-ups, push-ups, pull-ups, and endurance in pull-ups) and endurance
(running at various distances) capabilities are verified. Training and testing of Czech military
students at the University of Defence primarily focus on developing strength, speed, speed-
coordination, and endurance capabilities. The aim of the research was to analyze the physical
performance of University of Defence (UD) students, explain the correlation structure of
observed variablesusing exploratory factor analysis, and identify and nameindividuallatent
factors.
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Method of Investigation: A total of 89 male students from UD (age: 21.1 + 1.26 years;
bodyheight: 180.3+6.69 cm;body weight: 80.6+9.32 kg) were tested as part of mandatory
physical tests. Ethical approval was obtained from the Human Subjects Ethics Committee of
the University of Defence. The measurements and tests were focused on two areas (Table 1):
body size and composition (6 tests), motor performance (12 tests). All tests were conducted
by physical education professionalsat the University of Defence, each possessing aminimum
of five years of teaching experience. Participants were explicitly instructed to exert their
best effort during each testing session. Testing of students took place at UD sports facilities
and occurred over the course of one week. Descriptive statistical methods (mean, standard
deviation; minimum value, maximum value; coefficient of variation; Pearson correlation
coefficient) were used for statistical data analysis. The correlation structure of observed
variables and identification of individual factors were examined using exploratory factor
analysis (maximum likelihood method, varimax rotation). The effect size of the correlation
coefficientrwasevaluated as follows (Cohen, 1988): r=0.1 (small); r=0.3 (medium); r=0.5
(large). The significance level was set at p <0.05.

Investigation Results: For the examined group of UD students (n = 89), basic
statistical characteristics were calculated for individual variables (n=18), and a seven-factor
correlation structure of observed variables was identified through exploratory factor
analysis (EFA). The values of the correlation coefficient r between individual variables
and factors F1-F7 are provided in Tab. 1.

Tab. 1 Structure matrix coefficienfts for observed variables (n=18)

Variables F1 F2 F3 F4 F5 Fé6 F7
Body height (BH) -0.195 0.591 0.479
Body mass (BM) 0.423 0.806 | 0.329
Waist hip ratio(WHR) 0.933
Body fat (BF) 0.973
Muscle mass (MM) -0.971
Fat free mass (FFM) 0.898 | 0.363
Handgrip strength right (SR) 0.818
Handgrip strength left (SL) 0.903
Forced expiratory volume 1s (REV1) 0.837
10 Forced vital capacity (FVVC) 0.772
11 Physical Working Capacity-170 0.480

(PWCQ)

12 Sit-ups (SU, 120 s) 0.430
13 Push-ups (PU, 60 s) 0.782
14 Triple jump (TJ) 0.433
15 Throw a hand grenade (THG) 0.630
16 Running 5 km (R5) -0.437 -0.356
17 Swimming 100 m (5100) 0.975
18 Swimming 300 m (5300) 0.756

O INO VDWW IN|-

Notes: For a = 0,05 is r,, = 0,206. Factor loadings <0.3 (ES small) are suppressed. Variables with the
highest loadings for each factor are in bold.

The individual latent factors can be designated as follows: F1 ="body size and composition”
(highestloadings found in body fat, .973), F2 = “strength endurance” (highest loadings
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found in push-ups, .782), F3="body size” (highestloadings found in fat-free mass, .898),
F4 =“muscle strength” (highest loadings found in HGS left, .903), F5 = “vital lung capacity”
(highest loadings found in forced expiratory volume, .837), F6 = “swimming skill” (highest
loadings found in swimming 100 m, .975), F7 =“explosive strength” (highest loadings found
inthrowahand grenade, .630). Based ontheresultsof EFA, thereduction of thenumber of
measurements and tests to a total of seven canbe considered, using variables with the highest
loadings.

Conclusions: The analysis of physical performance of University of Defence students
using exploratory factor analysis demonstrated a seven-factor structure of observed
variables. The individual latent factors can be identified as “body size and composition,
strength endurance, body size, muscle strength, vital capacity, swimming skill, explosive
strength.” The reduction of the original eighteen measurements and tests to a total of
seven canbe considered.

Limitations: Although there are methods for determining the optimal number of
factors when using EFA, the interpretation of factors may depend on the researcher’s
subjective assessment and knowledge. Selecting inappropriate methods for analysis (e.g.,
incorrect type of factor analysis) can lead to incorrect results. If too many factors are
selected, it may lead to excessive model complexity and difficulties in interpretation.

Acknowledgements: This study was carried out within the scope of scientific project
“Development of physical training in the Ministry of Defence ROTEPR.” The authors would
like to thank all team members who conducted testing of physical ability and all soldiers who
participated in the study.
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motor test battery, physical performance factors
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Introduction. In recent decades, there have been significant changes in the economic
and political situation in the world. It is crucial that commanding officers are properly
educated. The only military college that educates military professionals for the Army of
the Czech Republic is the University of Defence based in Brno.

Theuniversity training of future officers of the Army of the Czech Republictakes placein
accredited study programs in the field of management and resource management applied
to the sphere of defence and security. Military study programs combine a broadly oriented
theoretical foundation with more narrowly focused study subjects. In our contribution, we
will focus on Operational Research (OR), which is taught by the Department of Quantitative
Methods at the Faculty of Military Leadership. As part of completing the course, students
learn to solve optimization problems, improve their logical thinking and correctjudgment.

Operational research is intended for all students of the faculty. The teaching takes place in
thesecond semester of thefirstyear, withatimeallocation of 56 hours (28 hours oflectures
and 28 hours of exercises). The subject is completed with a credit and an exam. The content of
the subject is an introduction to linear programming (production planning problem, mixing
problem, distribution problem, graphical method, simplex method, artificial base method,
duality), transport problems, multi-criteria evaluation of variants, multi-criteria linear
programming, matrix games. This information is available on the website of our university,
see [1].

We are interested in a comparison with the teaching of operational research at military
collegesin other European countries and especially NATO countries. The goal of our research
was to find out at which schools OR is taught, what topics, in which year/semester, the size of
the teaching time allowance and the number of credits.

Method of investigation. It is not easy to obtain the necessary information (whether
OV is taught at a given school, in which year, subject plan, time allowance for OV
teaching, etc.). We searched on the websites of the selected universities. We started with the
university addresses from the document Partner Institutions of the University of Defence
in Brno, see [2]. From the selected 26 universities, we found the necessary data for only
four of them. At the same time, we approached 26 students who studied at our faculty
within the ERASMUS+ program. We received answers (and other information) from only
two Slovak students. We obtained information from Ukraine using known personal
contacts.
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Investigation Results. We obtained information from universities in six states. The
websites of these universitiesarelistedin[1, 3,4, 5, 6,7]. In Table 1. are the names of states,
the names of universities where OR is taught and names of the subject. The symbol *
means that there are more schools (faculties or branches) in the given state (school) where
ORis taught. We always chose one school, one faculty or one field of study for each country.
Insuch cases, the data were mostly similar.

Table 1. Countries, university names and subject names

Country University Name of subject

Bulgaria Vasil Levski National Military University Operations Research

Czech Rep. University of Defence Operations Research

Slovakia Arme&ﬁggﬁa’zf&ﬁ‘?é tiffSrfinlff al Operations Analysis

Slovenia University of Ljubljana Operations Research
Ukraine* Kharkiv National University of the Air Mathematic'al proble'ms of operations
Force named after Ivan Kozhedub* research in electrical engineering

USA University of Michigan Operations Research

Table 1. Information about the teaching of OR, i.e. topics, year, semester, hours and
credits

Country Topics of Operations Research Year | Semester| Hours | Credits
LP | TP | Duality | MEV | MP | MG | NA | Queue

Bulgaria | Y |Y Y WorS 30
CzechRep.| Y | Y Y Y Y |Y 1. S 56

Slovakia* | Y | Y Y Y 1. W 42

Slovenia Y Y Y Y Y 2. S 45

Ukraine* 4

USA

Notes: Y=yes, i.e. the topic is taught at the school.

Table2 contains the OR topics (LP=Linear Programming, TP=Transportation Problems,
MEV =Multicriteria Evaluation of Variants, MP = Multicriteria Programming, MG = Matrix
Games, Theory of Games, NA = Network Analysis, Graph Theory, Queue = Queue Theory,
Models of Mass Service), year, semester, hours and number of credits. Symbol Y means yes,
i.e. the topic is taught at the school.

Conclusions. Obviously, there is little data. For an explanation, see the Limitations
paragraph. Data for Ukraine and the USA are almost completely missing, not available on
the Internet; we did not find them. We can only base it on the subject name, see Tab. 1. It is
likely that many of the mentioned OR research topics are also taught at the respective
universities of Ukraine and the USA.

In all these countries Linear Programming is taught, and almost everywhere the Transportation
Problem. Some schools teach some topics, other schools teach other topics. Very often the OR
is taught in the first year and usually the subject is evaluated with four credits. Considering
theteaching of the OR subjectin onesemester, thetimeallocationissimilar, 42to56 hours.
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Limitations. The lack of information available from public websites is a big problem.
When we do get some information, it is often not complete, it is a different type of
information than that of another school.

We are trying to obtain additional necessary data for the article by directly addressing
representatives of schools or faculties, typically the vice dean for studies. We want to reach
out to other schools as well.

Acknowledgements. This work was conducted within the framework of the
LANDOPS - Conduct of land operations LANDOPS (DZRO-FVL22-LANDOPS).

Keywords: operations research; operational analysis; military students; operations
research topics, comparison across countries.
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Introduction. Military operations in complex and dynamic environments require special
skillsand training[1]. Inthis context,itbecomesessentialtoprovideadvanced and specialized
courses to prepare soldiers to operate effectively in a variety of combat situations. In this
context, battlefield simulation systems are becoming an invaluable tool, providing soldiers
withavirtual platform onwhichthey canparticipateinrealisticand intenseexercises [2].

Fig. 1. The Joint Conflict and Tactical Simulation (JCATS) system [3].

One of the main challenges of complex military operations is that command personnel need
to be competent and ready to take decisions and formulate strategy. Their role is decisive in
combat situations and their training and preparation is therefore of paramount importance.
The Joint Conflict and Tactical Simulation (JCATS) system is one way to strengthen the
capabilities of command staff (see Fig. 1). It is designed to ensure that command personnel
arewell prepared todeal with the complexitiesand challenges of modern warfare [3-5].
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The use of simulation technologies in military training represents a significant shift towards
moreinnovativeand effective training methods. These systems provide the ability tosimulate
complex combat scenarios, allowing soldiers to practice decision-making skills and leadership
qualitiesinasafe and controlled environment. This not only improves their readiness for real
operations, but also helps to ensure that they are well prepared to lead and make critical
decisions even under high pressure.

However, simulation systems need to be implemented and used appropriately in order to
make their maximum contribution to the training of soldiers. Itis essential to ensure that
troops are provided with a quality training program and that systems are continuously
updated and improved to take account of changing combat situationsand technology.

In the final assessment, battlefield simulation systems are becoming an integral part of the
training of military forces, providing a safe and effective environment for soldiers to develop
their skills and readiness for a wide range of operations. They allow soldiers to practice
decision-making and leadership qualities in realistic combat situations, giving them the
confidence and readiness to act in any challenge.

Method of investigation. Quantitative data collection involved gathering numerical
data related to various aspects of military training, such as participant performance
metrics, training outcomes, and system utilization statistics. This data was obtained
through structured surveys, performance evaluations, and system logs, among other
sources. By collecting quantitative data, researchers were able to capture precise
measurements and objective indicators of the impact of JCATS systems on training
effectiveness.

Quantitative data collection involved gathering numerical data related to various aspects of
military training, such as participant performance metrics, training outcomes, and system
utilization statistics. This data was obtained through structured surveys, performance
evaluations, and system logs, among other sources. By collecting quantitative data, researchers
were able to capture precise measurements and objective indicators of the impact of JCATS
systems on training effectiveness.

Quantitative analysis techniques were then employed to analyze the collected data and
identify patterns, trends, and correlations. Statistical methods, such as regression analysis,
correlation analysis, and descriptive statistics, were used to interpret the data and draw
meaningful conclusions. These analytical approaches allowed researchers to quantitatively
assess the relationship between the use of JCATS systems and various training outcomes,
such asskill acquisition, decision-making proficiency, and operational readiness.

Investigation Results. Foremost, the study unearthed that technological proficiency stands
as the foremost determinant of JCATS efficacy, underscoring the critical role of adeptness
with simulation technology. Concurrently, strategic acumen emerged as another significant
driver, showcasing its substantial positive impact on JCATS performance. Given their
noteworthy coefficients and statistical significance, these variables demand prioritization
within training frameworks and enhancement endeavors, guiding the design of targeted
interventions aimed at bolstering proficiency in these areas.

Secondarily, the analysis underscored the paramount importance of exercise duration,
pinpointing anotable correlation between time invested in exercises and the enhancement of
soldiers’ competencies. This correlation underscores theimperative of continuallearningand
the cultivation of practical experience, highlighting the intrinsic value of immersive training
scenarios in augmenting soldiers” skill sets.
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Lastly, the studyilluminated the salience of leadership competencies, particularly inintricate
leadership scenarios. The discernible impact of leadership skills underscores their pivotal
role in fostering effective command and control structures within military operations. This
finding accentuates the significance of integrating leadership development initiatives into
training regimens, ensuring that military personnel are equipped to navigate multifaceted
leadership challenges with adeptness and efficacy.

Conclusions. The study shows that there is a clear link between strategic thinking,
tactical planning, technological knowledge and their impact on JCATS performance and
feedback. These relationships show the importance of integrating strategic thinking, tactical
planning and technological knowledge to ensure high JCATS efficiency and effective
feedback. The results of the linear regression analysis offer valuable insights into the
multifaceted determinants of JCATS effectiveness. By elucidating the pivotal role of
technological proficiency, strategic acumen, exercise duration, and leadership
competencies, this study furnishes actionable intelligence for refining training programs
andfortifyingmilitary readinessinanincreasingly complex operational landscape.

Keywords: training of military personnel; soldiers’ competencies; JCATS systems;
simulated combat scenarios; realistic and immersive training environment.
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Introduction. Global political transformations and the emergence of unconventional
threats have fundamentally altered the landscape of national defense, ushering in a new era
characterized by unprecedented challenges and complexities. In response to these dynamic
shifts, national defence strategies must undergo rapid adaptation to effectively counter
evolving threats and safeguard national security interests. Central to this imperative is the
recognition that learning, encompassing the continuous upgrading and development of
skills, constitutesa pivotal componentof military servicein the contemporary era[1-5].

The traditional paradigms of warfare and security have been supplanted by an array of
non-traditional threats, ranging from cyber warfare and terrorism to hybrid warfare tactics
employed by state and non-state actors alike. These unconventional threats operate outside
the bounds of conventional warfare, transcending geographical boundaries and exploiting
vulnerabilities in interconnected global systems. In the face of such multifaceted challenges,
the staticand rigid doctrines of yesteryears prove inadequate, necessitating a paradigm shift
towards dynamic and adaptive defencestrategies.

Learning, in this context, assumes paramount importance as a means of fostering agility,
resilience, and innovation within military organizations. By prioritizing the continuous
upgrading and development of skills, military personnel are better equipped to confront the
evolving nature of modern warfare and effectively respond to emergent threats. This entails
not only the acquisition of technical proficiencies and tactical competencies but also the
cultivation of critical thinking abilities, adaptability, and cross-cultural understanding [1-5].

Moreover, learning serves as a catalyst for organizational evolution and institutional
transformation within national defence establishments. As military institutions embrace
a culture of lifelong learning and knowledge sharing, they become more agile and
responsive to changing operational environments. This entails the adoption of innovative
training methodologies, leveraging emerging technologies, and fostering interdisciplinary
collaboration to enhance operational effectiveness and strategic agility [6-8].

Furthermore, learning extends beyond individual skill development to encompass
broader strategic imperatives such as doctrine development, capability enhancement,
and interoperability among allied forces. Through collaborative learning initiatives and
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multinational exercises, nations can leverage collective expertise and pool resources to
addresscommon security challenges effectively. This collaborative approachnot only fosters
mutual trust and cooperation but also enhances the resilience and effectiveness of coalition
operations in an increasingly interconnected world.

Collective military training lies at the heart of preparing armed forces for the myriad challenges
they may face in the field [4,5]. As the nature of warfare evolves and becomes increasingly
complex, the need for innovative training methodologies becomes more apparent [5-8]. One
suchinnovation thathas garnered attentioninrecent yearsis theintegration of the Laser
Battlefield System (LBS) into military training exercises.

The Laser Battlefield System is a cutting-edge technology that simulates battlefield scenarios
using laser-based simulation devices. These devices are worn by military personnel
and simulate the effects of weapons fire, allowing soldiers to engage in realistic combat
scenarios without the risks associated with live-fire exercises. By integrating the LBS into
collective military training, armed forces can enhance the realism and effectiveness of
their training exercises while minimizing safety concerns. These investigations focused
on assessing how a data-driven approach to training enables armed forces to continually
refine their tactics, techniques, and procedures, ensuring that they remain at the forefront
of military readiness.

Method of investigation. The efficiency of Laser Battlefield System (LBS) usage was
evaluated through a comprehensive approach that involved both quantitative and
qualitative data collection methodologies. This multifaceted assessment aimed to gather
data pertaining to various dimensions of military training, providing a comprehensive
understanding of the system’s impact on training outcomes.

Quantitative data collection involved the systematic gathering of numerical data related to
the usage and effectiveness of the LBS. This included metrics such as the number of training
exercises conducted using the system, the duration of each exercise, participant performance
metrics, and system utilization statistics. By quantifying these aspects, researchers were able
to analyze the frequency and intensity of LBS usage, as well as its direct impact on training
outcomes.

In addition to quantitative data, qualitative data collection methods were employed to
capture the nuanced aspects of LBSusage and its effects on military training. Qualitative data
was gathered through methods such as participant observations, interviews with training
personnel, and surveys assessing subjective perceptions of the system’s effectiveness. These
qualitative insights provided valuable context and depth to the quantitative findings, offering
insightsintothe practical challenges, benefits, and limitations of LBSintegrationinto military
training.

By combining quantitative and qualitative data collection methods, researchers were able
to triangulate findings and obtain a holistic understanding of the efficiency of LBS usage.
Quantitative data provided objective measurements of system performance and usage
patterns, while qualitative data offered rich insights into the experiential and perceptual
dimensions of LBS integration. Together, these complementary approaches facilitated a
comprehensive assessment of the system’s efficacy in enhancing collective military training.

Investigation Results. In summary of the findings derived from the expert opinion
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poll, it can be concluded that the viewpoints articulated regarding the efficacy of the Laser
Battlefield System in educating soldiers” preparedness for actual military engagements
and fostering teamwork skills, as determined by Kendall's coefficient, hold statistical
significance. The convergence of opinions among experts has been affirmed, thereby
facilitating a thorough examination of the nuances inherent to the subject of
investigation. Consequently, this enabled a more in-depth exploration of the intricacies
surrounding the object of study and facilitated the identification of problematic areas
based on the mean importance of criteria estimates.

In order to assess the potential contribution of LBS technological solutions to the effective
development of soldiers’ teamwork skills, a regression analysis was conducted. The model
revealed thatthe ease of system use, increased soldier involvement, and risk reduction during
exercises collectively account for 99.4% of the realisticexercise perception fostered during the
teamwork skills development process. This underscores the criticality of promptly adapting to
available equipment and its efficient deployment on the battlefield during collective training
endeavors. Furthermore,

Conclusions. The results of the study unequivocally confirmed that the development of soldiers’
teamwork skills during the exercise is positively correlated with faster and better mastery of
the Laser Battlefield System (LBS). This correlationindicates that soldiers are simultaneously
improving their LBS skills by engaging in cooperative activities aimed at improving teamwork.
This type of exercise not only accelerates the acquisition of the system, but also contributes
toamore engaging and authentic training environment. Furthermore, it has been confirmed
that LBS provides a sense of realistic exercises, which leads to a higher level of engagement of
the soldiers in their military tasks. By actively participating in a teamwork-oriented exercise,
soldiersbecome moreimmersed in the training process. Therefore, the dynamicenvironment
that LBS systems can create not only enhances soldiers” competences, but also fosters a
more cohesive and effective team dynamic, ultimately facilitating the development of better
teamwork skills necessary for success in real military operations.

Keywords: collective military training, soldiers’ competencies, laser battlefield system,
realistic combat scenarios
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Introduction. Developing emotional resilience requires two categories of resources:
organisational resources, such as autonomy, peer support, and professional development
opportunities; and individual resources, which are determined by personal characteristics
[1]. These two categories of resources, professional and personal, determine individual and
collective resilience.

Identifying which personal and professional resources to enhance in individual resilience
training can be challenging. Previous research has identified several resources that can be
developed through resilience training programmes. However, due to the limited scope and
duration of these programmes, it is crucial to prioritize the resources that would benefit
most from training. Therefore, the aim of this study was toidentify the essential elements
that should be included in the training programme to have the greatest impact on building
resilience in soldiers.

Toachieve this, areview of the competencies included in the Master Resilience Training
(MRT) programme was conducted. The MRT programme is coached by senior soldiers who
support junior soldiers in developing a set of competencies. Each competency is developed
throughaseries of preventativeinterventions. Forexample, todevelop self-awareness, senior
soldiers encourage junior soldiers to reflect on their own experiences, both positive and
negative, provide feedback and encourage them to seek feedback from others.

Method of investigation. The research focused on identifying key competencies for
enhancing soldiers’ mental resilience by using data obtained during research project (project
agreement No S-LU-22-9 funded by the Research Council of Lithuania) consulting 16
experts from diverse military backgrounds [2]. These experts were selected based on their
experience in mental resilience training and military service. The study utilized a pairwise
comparison questionnaire to analyze differences in opinions among experts, employing six
Master Resilience Training (MRT) competencies [3,4,5]. This approach aimed to understand
the varying perspectives on resilience-building across different military contexts.

Investigation Results. The research narrowed down the list of competencies to three
that need to be included in training programmes: self-regulation, mental agility, and
strength of character. The importance of each competence depends on the specific
context. When defending their own country, the strength of character becomes a crucial
factor in enhancing the mental resilience of individual soldiers and the collective
resilience of the army. Self-
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regulation is also a key factor in promoting psychological resilience during military
operations. The study suggests that these three core competencies form a ‘cluster of causes’
that also impact other resilience-related competencies.

Conclusions. This study advances the understanding of resilience training in military
contexts by pinpointing three critical competencies: self-regulation, mental agility, and
strengths of character, highlighting their variable significance across different military
environments. The research highlights the contextual nature of resilience and provides
insights to improve training programs for soldiers in domestic and international military
operations. The nuanced approach offers a valuable framework to tailor resilience
training tomeetspecificneeds.

Limitations. The study’s use of an analytical method to understand resilience competencies
has limitations due to the inherent complexities of measuring such competencies.
Furthermore, the focus on senior soldiers as trainers may not fully encapsulate the broader
experiences and needs of all military personnel. Future research could benefit from
exploring a wider range of perspectives and using diverse methodologies to
comprehensively capture the nature of resilience in military settings.

Keywords: cognitive skills; resilience training; personal and collective training; military
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Introduction. This paper deals with the description of the entrance testing of students at
the beginning of physics teaching at the Department of Mathematics and Physics of the
Faculty of Military Technology of the University of Defence. In the entrance test, students
are given questions to determine what their basic knowledge of physics is. The students
will also state in the entrance test their experience with physics, at which type of high
school they studied and how long they have been involved in physics. The level of
readiness of students is often very different. Some students pursued physics throughout
their time in high school, while some pursued physics for only one year. With the
entrance test [1-2], teachers get detailed information about students not only in terms of
up-to-date knowledge of physics, but also the type and duration of physics studies in
secondary school. This allows teachers to focus on individual areas of physics in the first
few weeks of their studies at the university, given the individual abilities of individual
students.

Method of investigation. Based on the results of the entrance test, teachers focus on
individual students and as part of their mentoring, attend to them individually as needed
[3-5]. After five to six weeks of physics lessons there follows a control test, which allows us to
getinformation on how the students have mastered the introduction to physics with respect
to their initial physical knowledge.

Investigation Results. By comparing theinitial physics testand thenext test after five to
six weeks of instruction, teachers get an overview of student improvement and progress.
It is thus possible to continue individual mentoring in the future. The results of the follow-up
tests clearly demonstrate a gradual improvement in learning outcomes.

Conclusions. The comparison of the results of the physics entrance test with the control
test confirms the essential contribution to individual work with students at the beginning of
their studies. The first weeks of physics teaching are crucial for a proper understanding of
basic physical principles and for further successful study.
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Development of the Organization “DZRO Military autonomous and robotic systems” by
the Ministry of Defence of the Czech Republic.
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Introduction. We teach applied mathematics, especially numerical analysis and statistics.
We dare to say that these mathematical disciplines are essential for a large number of
university technical fields, the education process for national defence in not an exception,
see [9] for an idea of what is included; however, we don't say that technicians are proficient
in these disciplines. According to our experience, even long-solved fundamental problems
are constantly being solved all over due to thelack of connection between abstract results
and procedures used in practice. This may stem from the inappropriate approach of us, the
teachers of these disciplines, to teaching.

Numerical analysis and statistics inherently need suitable software for teaching, but, and this
is often forgotten, students need to have mastered the basics of the relevant “non-numerical”
discipline of mathematics (the fact that students first pass some basic course does not often
guarantee this).

In this text, however, we only focus on how to perform some fundamental methods of numerical
analysis and statistics in software applications (in the teaching process). Simply put, we are
trying to explore the advantages and disadvantages of using pre-prepared functions (robust
built-in commands) for fundamental methods of given disciplines over custom “programming”
of these methods (just by using sequences of fundamental commands). Depending on which
way of solution we lean towards, it is more or less important, which application we use and
also it is more or less important, if we use such application, which then professionals in that
given technical field using. A related topicis already addressed in the older article [1], which
notes the shift in the role of the computer in teaching mathematics: from an instructional tool
(e.g. displaying graphic outputs; see also [4]) to a programming tool. Let us also note that we
dealtwith the categorization of the way software applications are used in the teaching process
in our texts [2] and [6]. Further, let us emphasize that by pre-prepared functions we always
mean functions built into an application, not finished user-made functions (scripts). Given
this, we will also consider how important it is that we know exactly what the pre-prepared
function calculates, i.e., we could program it by hand in any suitable software if needed, but
we don’tneed to know precise implementation to the used application.

Method of investigation. We focus on pre-prepared functions in the applications
Maple (for numerical analysis) and MATLAB (for statistics). We examine what a specific
built-in
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function actually calculates; moreover, we will see how difficult it is, or it is not, to figure it
out. Note thatin [7] itis examined how Maple calculates the sum of an infinite series and how
this canbe useful for students. Finally, we will also provide an alternative to the pre-prepared
built-in functions: the hand-written code to obtain the same result that the built-in functions
provide. In fact, programming the method by hand is often the only practical way to find out
what a built-in function actually calculates.

We can look at the matter from another point of view (more global), in which writing scripts
goeshand in hand with the use of pre-prepared functions (both built-in and user-made).
When solving a more comprehensive problem in practice (for students, for example, when
writing a final thesis), it is inevitable that the student will look for solutions (user-made
functions, a solution of the problem using built-in functions, etc.) on various web forums. He
either find some existing solution or he directly asks. The ability to find and correctly adopt
(modify) asolutionis absolutely essential today, but be careful, we mustnot confuse this
ability with being educated in the subject. If the student does not orient himself in the subject
and only throws one found foreign solution after another, he will easily make a mistake and
come to a completely meaningless conclusion, see, e.g., the section “Wrong interpretation of
results” from [5]. Unfortunately, due to the its described secondary nature, there is no time
left for teaching how to find and apply foreign solutions (the student has to learn this ability
himself). Materials (textbooks) with prepared code sequences, on the basis of which students
create their code, can be a certain starting point for teaching, see [8]. We do not deal with
the just-described problem of adopting user-made solutions from the Internet in this text,
however, itisanimportanttopicthatisnow even morerelevant than before thanks to the
rapidly growing capabilities of Al. Help from Al could even replace to a certain extent the
simplesearch forsolutionsontheInternet—the questionis whether Alisnotanevenmore
dangerous source of nonsense than the pure internet searching.

Investigation Results. Let us give a simple exercise from Maple. For the
approximate numerical calculation of definite integrals, so-called quadrature formulas are
used. Maple has the robust command Quadrature in the package
Student[NumericalAnalysis]. The command returns the approximate value of
the integral corresponding to the selected formula type and other selected parameters if
different output is not set. Students should know from the lecture that, for example, in
the special case of Newton—Cotes formulas, the interpolation polynomial is integrated,
and they should therefore obtain the same result by manually entering the integration of
the interpolation polynomial.

The solutionin Fig. 1 a)is more concise and easier for students toimplement than the one
in b). However, there may be a problem with setting the parameter view, more precisely,
an explanation of why we set it in presented way (the command Quadrature itself would
set the range on the y-axis from the minimum to the maximum value of the function f on
the given interval). With the solution in Fig. 1 b), there will be no doubt about the meaning
of the value 1.475730582 and what the orange line in the picture is, but even here it will be
difficult to tell how the value 1.475730582 relates to the plotted graphs —in b) however, it
will be “only” for ignorance of the basics of integral calculus, in a) for ignorance of the
numerical integration. Note that if we wanted to numerically estimate the given integral as
accurately as possible, we would use the command evalf(If), which uses a very good
numerical method.

Itshould beadded, thatthecode producedinFig.1b)isspecifictothe quadrature formula
used. As a consequence, the code presented in Fig. 1b) would be diametrically different
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for other quadrature formulas. In general, we need to know how to determine thenodes
and how to calculate the coefficients of the quadrature formula from them. So, itis up for
consideration whether we require this level of knowledge from students. Additionally, the
more codestudentswrite, themoreitdependsonhow proficient they are withtheapplication;
common student mistakes in Maple and how to avoid them can be found in [3].

[> restart:

E [b)

|> with(Student [NumericalAnalysis]) : integration of the interpolation polynomial

> £ = x > exp(x*2); [> GrAPH_POINTS := [[0,£(0)],[1/2,£(1/2)],[1,£(1)]];

Sr=xme” 1 :_

> If := Int(f(x), x = 0..1); GRAPH_POINTS = |[0.1] 7 flLel
1 E

= | & dx > CurveFitting :- Polynomiallnterpolation(GRAPH POINTS, x):
o #alternatively, we could write polynomial explicitly

™ #without using Polynomiallnterpolation

a) L := %;

L using Quadrature command 1 1

> Quadrature (f(x), x = 0..1, method = simpson, partition = 1);|L:=2er—ex—4e’ ¥+4e’ x+2°—3x+1
| 1475730552 > int@, x = 0..1):

> Quadrature(f(x), x = 0..1, method = simpson, partition = 1, #a symbolic form of the numeric solution
output = plot, view = [-0.1..1.1,-0.1..3]); evalf (%) ;
3 1.475730582
[> plot([£(x),L], x = 0..1, y = -0.1..3, color = [navy,coral],

legend = [£,'L'1);
31

ra
i

0 02 04 0.6 0.8 1
x

An approximation of the integral of € on the interval [0., 1.] using Simpson’s
rule. Integral Value: 1.462651746. Approximation: 1.475730583 0

T T T T 1
02 04 06 08 1

Fig.1. Comparison of the two ways of solution using a one method of numerical integration

Conclusions. We solved several exercises in two ways (but using the same method), one
way of solving usually relied on one robust built-in command for the used method, and
in the other way the method was applied more explicitly by using several elementary
commands. Based on these two methods, two corresponding directions of teaching can be
distinguished. It could be beneficial to examine how teachers of these and related
mathematical disciplines approach these directions. The easiest implementation
would probably be using a questionnaire (a survey). The respondents (teachers) would
first familiarize themselves with the given exercises in order to have a good
understanding of what is involved. Then they would be asked several questions in
which it would find out how they teach and which of the partial options (from both ways
of solution) seems more appropriate or correct to them.
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Introduction The education system serves as the primary producer of human
capital, responsible for training competent personnel essential for the country’s economic
progress and rapid technological and economic development. Therefore, the educational
standard aims to equip students with knowledge and skills necessary to capitalize on
humanity’s rapid progress, utilize modern achievements, and become active members of
society. Moving beyond passive recipients of knowledge, students should transform into
active learners capable of applying acquired knowledge for professional success and
societal benefit.

Thispaperexplorestheobjectivesoftechnicaland scienceeducation, effectivelyimplemented
through STEM (Science, Technology, Engineering, and Mathematics), an interdisciplinary
practical teaching approach. STEM education empowers children to engage in experiments,
make mistakes, and draw conclusions based on personal experiences rather than solely
relying on textbook information.

This approach fosters active student participation and cultivates competencies such as creative
and critical thinking, independent information processing, imagination, and interpretation
skills. Moreover, STEM education plays a crucial role in shaping future professions that
contribute to national development. While important projects have been implemented
within the framework of the Millennium Program of the General Education School of
Georgia to train STEM specialists, further efforts are needed. Effective school education and
professional personnel training require a conducive school culture, qualified teachers, and
abundant educational resources.

To address this issue, our research utilized quantitative and qualitative methods, including
questionnaire development, literature review, and analysis of international and local projects
and training programs. These efforts aim to lay the groundwork for the preparation of
STEM specialists. This paper seeks to answer key questions: Who should teach STEM, and
how should STEM be taught? By ensuring the education of future generations capable of
contributing to the country’s economic development, political stability, and security, we aim
to foster a prosperous and sustainablesociety.
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Conclusions. In summary, this document highlights the crucial role of STEM education
in fostering economic development, promoting innovation and preparing individuals for
the challenges of the future. By examining the objectives and implementation of STEM
education, we have highlighted its transformative potential in shaping the skills and
competences of the next generation.

While significant progress has been made in STEM education initiatives, there is still
room for improvement. Our research has identified key areas for improvement, including
the recruitment and training of qualified STEM educators, the development of innovative
teaching methodologies and the provision of adequate resources and infrastructure.

Close collaboration between policy makers, educators and stakeholdersis essential to ensure
the continued success of STEM education initiatives. By investing in the education of future
STEM professionals, we can create a workforce that is ready to drive innovation, stimulate
economic growth and meet the complex challenges of society.

Ultimately, the success of STEM education depends on its ability to empower people to
think critically, to solve problems creatively and to contribute meaningfully to society. By
prioritizing STEM education, we can create abrighter future for generations to come.

Keywords: Education, STEM, Science, Technology, Engineering, Mathematics, Human
Capital, Competencies, Active Learning, School Culture, Teacher Training, Educational
Resources, Economic Development, Political Stability, Sustainable Society.
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Introduction. In February 2022, the Russia-Ukraine conflict (RUC) erupted,
plunging Europe into a war-torn state after many decades of peace. The security
situation in NATO countries, particularly those in Eastern Europe, has significantly
deteriorated. Consequently, the insecurity among the entire population has heightened,
resulting in increased stress levels. In this paper, the authors focus on a specific target
group directly impacted by this threat — soldiers, specifically students of the Czech
Republic’s sole military school, the University of Defence. The paper aims to identify and
describe their coping responses and strategies connected with RUC. The research
questions are as follows:

e How doyoung military students perceive the deteriorating security situation and its
potential impact on their future careers?

e Whatcopingstrategiesdoyoungmilitary studentsutilize tonavigate thesecurity situation
within the context of the RUC?

According to Carver [1], specific coping strategies can be assigned to any of the following
groups - self-distraction, active coping, denial, substance use, use of emotional or
instrumental support, behavioral disengagement, venting, positive reframing, planning,
humor, acceptance, religion, or self-blame. Among military personnel, Morganet al. [2]
found that the most common coping behaviors involved problem-solving, talking to friends,
hobbies and physical activity.

A study conducted by Kurapov et al. [3] examined the psychological effects of RUC on
Ukrainian university students and staff. 97.8% of participants experienced worsened mental
and emotional states, marked by increased levels of depression, loneliness, nervousness,
and anger. These findings align with those of Stadnik et al. [4], who observed similar
trends among students and cadets of Ukrainian universities, indicating that proximity to
the conflict zone intensified negative mental health outcomes, including somatic symptoms,
anxiety, insomnia, social dysfunction, and severe depression. Additionally, Gilreath et al.
[5] investigated stressors impacting the academic performance and well-being of youth in
wartime, noting risks such as suicidal tendencies and substance abuse in both short and long
terms. Although the psychological impact of the conflict primarily affected individuals
within the war zones, those ideologically aligned with the conflict in central Europe and
beyond also experienced repercussions. Stressors and increased anxiety were observed
globally [6]. For
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instance, Kimhi et al. [7] examined resilience and coping mechanisms among samples from
Ukraine and neighboring countries during the conflict, highlighting differences in coping
indicators such as hope, well-being, perceived threats, distress symptoms, and sense of
danger. The Czech Republicexhibited the highest level of well-being but reported the lowest
level of hope.

Method of investigation. Data from two sources are analyzed. One consisted of a
semi- structured questionnaire aimed at understanding respondents’ perceptions of the
current security situation and its impact on their motivation. The second source
comprised an unstructured questionnaire designed to identify specific strategies and
responses to stress related to the increased threat of war. The samples included 150 and 50
first and second-year military students of the University of Defence. The chosen research
design is qualitative; a basic framework is a multiple-case study. The authors employed the
principles of Grounded Theory in data processing. This method involves organizing
qualitative data through open coding (identification and categorization) and axial coding
— a process aimed at revealing relationships among (sub)categories. The outcome of the
Grounded Theory approach is the formulation of a theory expressed through the
Paradigmatic model.

Investigation Results. Results indicate that young soldiers are predominantly
coping positively with the situation in Ukraine. Approximately 50% of them stated that
the RUC supported their decision to join the Army. Around 40% mentioned that the
situation did not affect it, while only 10% admitted to perceiving the situation rather
negatively, considering it a demotivating factor. Students reveal their adeptness at coping
with the threat of war. They demonstrate awareness of their mission and role in the event
of animminent threat.

Conclusions. Drawing from Carver’s typology of coping strategies (1997), it can be
preliminarily concluded that students primarily employ the following strategies in response
to escalating war threats: active coping, positive reframing, planning, and acceptance. They
often view the impending conflict as validation of their decision tojoin the army.

Limitations. The survey results are valid for the specific sample used. Qualitative
investigations should then undergo validation through quantitative or subsequent
qualitative research. Further research could focus on examining stress reactions and
coping strategies in a representative sample, specifically targeting military professionals
with experience in the Czech Armed Forces or other NATO countries.

Keywords: Stress coping strategies; Military; Soldiers; Russia-Ukraine conflict.
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Introduction. Appropriate physical activity is associated with cognitive enhancement [1],
while excessive physical activity and/or physical exercise in extreme conditions usually lead
tosignificant decrease in cognitive performance [2]. Cognitive changes also occur due to
acute and chronic stress, affecting individual performance at various levels [3]. In addition,
weknow that cognition performance depends onindividually perceived levels of distress[4].
Military service inherently involves high levels of physical, psychological, and environmental
distress [5], necessitating an understanding and management of coping strategies and
cognitive performance concerning distress among military personnel, especially command
staff. Understanding one’s own stress reactions and their impact on cognition is one of the
goalsthatis pursued inthe preparationand education of future commandersat the University
of Defence. However, in the Czech Republic, we lack validated and standardized tools for
these purposes. Therefore, we presenta pilot study and preliminary datain this area.

Method of investigation. As part of the curriculum at the University of Defence,
students undergo field training where they are exposed to simulated combat
conditions while performing assigned tasks. During this training, psychological
characteristics of soldier- students are evaluated for their feedback, development, and
research purposes - involving testing of cognition and stress coping strategies.

The Coping Strategies Questionnaire (SVF-78) was used to assess coping strategies. It is a
widely used questionnaire method for assessing coping strategies across different populations.
This tool captures individual variability in processing and coping with stressful situations,
comprising 13 scales reflecting positive, negative, and “neutral” coping mechanisms [6]. The
Short Neuropsychological Battery (KNB) was used to measure cognitive abilities, offering a
screening assessment of theentire cognitive profile withsufficient sensitivity and comparable
parallel forms [7].

The testing schedule was as follows:
Day one: pre-test of cognitive abilities (KNB version A); coping strategies test (SVF-78).

Day two: post-test of cognition (KNB version B). Training in the field (approx. 20-30 hours)
was conducted between the testing periods, exposing soldiers to sleep deprivation, physical
strain, and distress.
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Investigation Results. In this investigation, we present preliminary findings and
partial analyses concerning the cognitive abilities and coping mechanisms of military
students engaged in simulated combat scenarios. Our initial data suggest that cognitive
performance varies among individual students, although certain patterns emerge.
Significant statistical variances were detected between pre-test and post-test assessments
across nearly all cognitive domains, including attention, language, visuo-spatial aptitude,
and executive functions. Notably, attention tended to improve in the post-test phase,
alongside enhancements in executive functioning. Immediate (short-term) memory
exhibited no discernible alterations between the two timepoints, whereas long-term
memory (delayed recall), exhibited the most statistically significant difference. Within the
army student sample, adaptive coping strategies predominantly outweighed maladaptive
ones, with prevalent techniques encompassing situation control, response control, and
positive self-instruction. Also, recommendation for future testing and evaluation is
discussed.
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Introduction. The Act on Crisis Management [1] defines categories of crisis
management authorities (the government, ministries and other central administrative
authorities, the Czech National Bank, regional authorities and other authorities with
competence in the territory of the region, authorities of municipalities with extended
competence and municipal authorities). All these authorities are part of the state
security system.

There are established 17 other central administrative authorities with the national
competence in the Czech Republic. Their activities are focused on specialized sections of the
state administration and they have a certain degree of independence, which is why in some
cases they are not associated with tasks and activities in the field of crisis management. This
category of other central administrative authorities is the least mapped and published group
of crisis management authorities, although they must fulfil the requirements of normative
legal acts [1], [2] and be ready and able to respond to differentiated risks. Based on the
above, the article examines the scope of fulfilling activities related to ensuring preparedness
and dealing with non-military crisis situations according to the requirements of the Crisis
Management Act [1].

Method of investigation. Due to the issue under research, qualitative research was
carried out based on semi-structured interviews or written questionnaires. The semi-
structured interview was chosen in order to allow more flexibility in the conversation.
For the semi- structured interviews, priority has been given to officials responsible for
crisis management in the relevant other central administrative authority. Due to the
low interest of the representatives of other central administrative authorities to answer
during the interview, written questionnaires were also used, either on the official
emails of the authority or in accordance with Act No. 106/1999 Coll., on free access to
information [3]. The reason for the chosen data collection was the fact that information on
the researched issue is not freely available on the official websites of other central
administrative authorities. On the basis of the data collection, a comparison was made
focusing on the fulfilment of the tasks established by the Act on Crisis Management,
involvementin exercises of crisismanagementbodies and crisis management.

Investigation Results. The results of the survey show that the requirements of the Act
on Crisis Management [1] are fulfilled for each of the other central administrative
authorities.
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However, the level of detail and quality of crisis management is varied depending on the
scope of their activities.

On the basis of the comparison, other central administrative authorities in relation to crisis
management or ensuring state security can be divided into two categories. The first category
of other central administrative authorities has a link to crisis management or security in
oneormore ofitsrelevant competences defined by the founding normativelegal act (e.g.
the State Material Reserves Administration, the National Cyber and Information Security
Agency, the State Office for Nuclear Safety). The second category is without such a direct
link (e.g. National Sports Agency, Office for the Protection of Competition, Czech Statistical
Office, Czech Geodetic and Cadastral Office).

This classificationalsoindicates that the first category ismore proactivein crisis preparedness
activities, as it is related to their scope of activities. Their crisis management units are more
numerous, with more table positions created. They regularly participate in or organize
exercises (e.g. Resources, Zone).

Inthe second category of other central administrative authorities, there were problems witha
lack of staff dedicated to crisis management issues. The work of the crisis management unitis
carried out by a single staff member, who combines functions from other areas. In the case of
security, thisincludes personnel, administration, physical, information and communication
systems, health and safety at work, fire safety and cryptographic protection. The departments
thus comprehensively cover the security issues of the other central administrative authorities
concerned. The accumulation of tasks may result in reduced crisis preparedness of the office
concerned.

Conclusions. Other central administrative authorities are classified as elements of
the executive power and are also crisis management authorities. Normative legal acts [1],
[2] show that their role is in all phases of crisis management, increasing in the case of a
large- scale crisis situation and requiring a coordinated approach of management from the
national level. An example is the COVID-19 disease pandemic, which demonstrated the
necessity of increasing crisis preparedness in all sectors of society, and at the same time was
the first crisis situation for some other central administrative authorities to address.

The article helped to fill a gap in information about other central administrative authorities
innational crisis management contexts. It provided a division of other central administrative
authoritiesaccording to their competencesinrelation to crisis management. Itidentified
the problems that are more frequent in the second category of other central administrative
authorities.

Limitations. The research was focused only on the determination of crisis preparedness
in relation to the application of the Crisis Act [1] and dealing with non-military crisis
situations. Dealing with military crisis situations according to the Act on ensuring the
defence of the Czech Republic was not included due to classification of information and
the principles of the Crisis Management Act [1] would have to be followed when activating
them. Considering the qualitative research and the low level of willingness to cooperate
with representatives of other central administrative authorities, there were uncertainties in
the accuracy of the data collection due to the non-complexity of the responses, the
potential falsity of the answers and the inability to verify the answers independently. The
Digital and Information Agency
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was notincluded in the survey as it was established on 1 January 2023 and did not have fully
staffed positions at the time of the survey (first half of 2023).

Acknowledgements. The article was funded by the specific research project “Training of
crisis management authorities as part of crisis preparedness, SV22-FVL-K105-GOG”,
provided by the Ministry of Education, Youth and Sports.
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Introduction. A multi-domain approach to military operations refers to a strategy
that integrates capabilities and operations across the battlespace to achieve military
objectives. Traditionally, the battlespace was categorized into physical domains, such as
land, air, sea, and space. Nevertheless, with advancements in technology and changes in
warfare tactics, additional non-physical domains and environments have been
recognized, including cyberspace, electromagnetic environment and information
environment. In a multi-domain approach, these domains are interconnected and
interdependent, with capabilities in one domain supporting and enhancing operations in
others. [1] Responding to challenges posed by contemporary and emerging security
threats, this approach recognizes that modern conflicts are not limited to a single
domain and require coordinated efforts across multiple domains to effectively project
power, maintain superiority, and achieve mission success.

Over thelast decade, the North Atlantic Treaty Organisation (NATO) and most of its member
states have been gradually considering challenges, opportunities and possibilities related to
potential implementation of a multi-domain approach. Several concepts have been developed
by various nations so far, however, they are often inconsistent or even misunderstood with
regard to terminology, scope and policies. [2]

Method of investigation. There are several methods combined in this research. The
article firstly compares different perspectives of the most prominent proponents of a multi-
domain approach, such as the United States of America, the United Kingdom or NATO,
with the aim toidentify and clarify differing and similar aspects of the concepts explored. The
comparative research was focused predominantly on the most recent doctrinal documents
related to multi- domain operations (MDO) released by the abovementioned countries and
organization. The authors also performed systematic a literature review in order to
analyze how the Western multi-domain approach is perceived and interpreted by peer
adversaries/competitors, namely the Russian Federation and the People’s Republic of China,
and how a multi-domain mindset is reflected in military strategies of both countries. The
challenges presented by the multi- domain character of the contemporary and future
operating environment (OE) to intelligence and intelligence, surveillance, reconnaissance
(ISR) were identified through a case study of the multi-domain interrelation in the
conflict in Ukraine and analysis of semi-structured interviews conducted within the
Czech ArmedForcesintelligenceand ISR community.
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Investigation Results. The interpretation of the multi-domain approach to the OE is
nonuniform, and its doctrinal concepts vary extensively depending on multiple factors such
as the country, level of command and control, involvement of military and non-military
actors, etc. There is a general consensus that the pivotal paradigm of the multi-domain
approach tomilitary operationsis the simultaneous and integrated application of capabilities
across multiple domains to create interacting effects in physical, non-physical and cognitive
domains [3]. Nevertheless, the terms such as MDO, multi-domain integration or joint all-
domain operations are not interchangeable. [4].

The approach of NATO peer adversaries/competitors to multi-domain integration is
characterized by a combination of technological innovation, jointness and interoperability,
information warfare, grey zone tactics, global power projection, and anti-access/area denial
strategy aimed at denying adversary forces access to key areas and preventing them from
operating freely in contested environments. Unlike the People’s Republic of China, which
structures its military to gain informational dominance over its adversaries, Russia seems
primarily guided by the pursuit of both dominance and asymmetry through firepower
superiority. [5] Inaddition, the ongoing conflictin Ukrainehas proved that cyber capabilities,
and electromagnetic warfareare alsoessential to gainanadvantage in thebattlespace.

Withregard toabove mentioned, therole of intelligence and ISR will be of the paramount
importance, because commanders must be provided with timely information they need to
make informed decisions and effectively employ forces across various domains., including
information overload, cross-domain integration of data and intelligence obtained from
multiple domains, or complex synchronization of ISR assets in the diverse and contested
OE. This will not be possible without implementation of new technologies, such as artificial
intelligence and big data processing to enable effective intelligence processing and analysis.

Conclusions. Multi-domain operations represent a holistic approach to modern warfare,
recognizing the interconnected nature of conflicts and the need for integrated, flexible, and
adaptive responses to emerging threats. In this respect, intelligence and ISR staffs will be
required to counter numerous challenges ensuing from the dynamic character of the OE and the
rapid development of technologies. The authors conclude that despite advances in technology,
human factors remain crucial in intelligence operations. This includes the recruitment, training,
and retention of skilled intelligence analysts, as well as ensuring effective collaboration and
communicationamongintelligence personnel and with operational commanders.

Limitations. Researching multi-domain approach to military operations presents several
limitations, highlighted by:

¢ Limited PublicInformation: While some information aboutmilitary operationsis publicly
available, much of it is often restricted or sanitized for security reasons. This limitation
sometimes hinders the depth of theresearch.

¢+ Changing Nature of Warfare: Warfare and military strategies are constantly evolving in
response to technological advancements, geopolitical shifts, and changes in tactics. Keeping
up with the latest developments and trends in multi-domain operations can be challenging.

* Limited Academic Literature: While there is increasing interest in multi-domain
operations, academic literature on the topic may still be relatively limited compared to more
established fields. Finding scholarly sources to support this research requires thorough
searching and critical evaluation of available literature.
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