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Abstract 

 

The land cover trend analysis helps to identify trends in land cover change, such as changes in the area and structure of natural 

ecosystems or in anthropogenic impacts on the environment. Such analysis will provide insight into the causes of the 

dynamics of natural ecosystems and help develop strategies for their conservation and restoration. An analysis of changes in 

cover in the de-occupied territories is necessary to assess the impact of anthropogenic factors on land use, that is important 

for making decisions on the rational use of natural resources, especially in the post-war period. The object of the research is 

the land cover of the Kharkiv region and its changes. The purpose and objectives of the research 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. 
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1. 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. Analyzing 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 fires are a serious threat to people, nature and the economy of Ukraine. The use of geoinformation technologies 

allows for comprehensive analysis and monitoring of the fire situation, identifying hot spots and the most  

vulnerable areas, predicting risks and effectively managing resources during firefighting. Given the increase 

in the number of fire incidents due to military operations, the using of geoinformation analysis is extremely important 

for preventing and fighting fires in Ukraine. 

The object of the research is the land cover of the Kharkiv region and its changes.  

The purpose and objectives of the research 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 

analyze statistical data on changes in the land cover of the Kharkiv region for the period 2015-2022; to analyze 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.  

 

2. Method 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].  
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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. 
The electronic resource Firms [4] was used to analyze fires. The resource analyses data from the MODIS imaging 

systems on the Terra, Aqua satellites and Viirs, that are available from the Suomi NPP and NOAA-20 satellites. The MODIS 

instruments on board Terra and Aqua EOS satellites continuously collect data, providing global coverage every 1-2 days. 

The MODIS instruments have a swath of 2330 km and have been available since November 2000 (for Terra) and July 2002 

(for Aqua) to the present. For MODIS, a pixel is approximately 1 km, and for VIIRS, it is approximately 375 m. Each hotspot 

of detected active fire represents the center of the pixel that contains one or more fires and other thermal anomalies (e.g. 

volcanoes). The center point of the pixel doesn’t necessarily represent the coordinates of the actual fire. The fire detection is 

performed by an algorithm that uses the powerful mid-infrared radiation from the fire. NASA's MODIS algorithm inspects 

each pixel of the MODIS band and assigns each pixel one of the following classes: missing data, clouds, water, non-fire, fire, 

or unknown. For the pixels classified as thermal anomalies, latitude and longitude data are provided. 

The research used data from the MODIS hyperspectral imaging system. The attribute table provides the following 

information about each fire: latitude, longitude, channel brightness temperature (in Kelvin), time of data acquisition, satellite, 

confidence level, data type, fire radiation power, daytime or nighttime fire. For further geoinformation analysis, statistical 

information for the state of Ukraine for 2022 on all types of fires recorded by the MODIS imaging system in csv format was 

downloaded from the Firms website. The table was loaded into QGIS by adding a text layer, after which the layer was 

exported to a shapefile.  

 

3. 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 [5] 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. The knowledge and consideration of 

these trends is key to developing strategies for biodiversity conservation, provision of environmental services and sustainable 

economic development.  

 

 
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. 

 

 

          
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 colors and SWIR combination. 

 

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, 
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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. 

The Fig. 4 shows a fragment of the Sentinal-5P satellite image, that examines the state of the atmosphere. As a result 

of the fire, the concentration of nitrogen dioxide in the atmosphere over the forest area is maximum. The image shows the 

increased concentration in shades of green to brown. The damage caused to the air as a result of emergencies and hostilities 

during martial law in 2022 was calculated to be in the total amount of UAH 9277642,200 thousand [2]. 

 

 
Fig. 4. Increased content of nitrogen dioxide in the atmosphere on the territory of the Izyum forest as of 03.05.2023 according 

to the Sentinal-5P satellite data. 

 

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. 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) [6]. 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 [5].  

 

 
Fig. 5. Array of heat anomaly points from the beginning of the war to the end of the year. 

 

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. 
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The general statistical information on the fire situation was obtained in QGIS, based on the Firms resource, and 

displayed through the basic statistics option for 2022: the total number of recorded thermal anomalies was 15327; the initial 

temperature in Kelvin (K) was converted to °C and contained the following critical values: min 26.85 °C, max 180.65 °C. 

The next step in the data processing was to select and save the sample of the number of fires for the period from the beginning 

of the war on 24 February 2022 to the end of the year. There were 14992 such anomalies. Among them, the anomalies with 

low level of confidence were removed, which are those that are less than 15 K (according to the Firms resource). They mainly 

include pixels with sun glare. The created sample from the attribute table of all anomaly values above 15 K contains 14709 

values of thermal anomalies of high confidence (Fig. 5). 

 

 
Fig. 6. Map’s fragment of classification of thermal anomalies by type (Izium forest area). 

 

Further analysis of the point array involves determining the number of heat anomalies by type. We classify all the 

anomalies by type and colour the points accordingly: thermal anomalies caused by vegetation burning - green; 2 - thermal 

anomalies caused by static ground sources - red. Vegetation fires predominate on the territory of the Izyum forest, and, 

accordingly, most of them are green (Fig. 6). 

 

 
Fig. 7. Heat map of the fire situation from the beginning of the war to the end of 2022. 

 

 
Fig. 8. Fragment of the heat map for the territory of the Izyum forest in Kharkiv region. 

To identify the hottest spots in Ukraine, the heat map was created (Fig. 6). The input data is the brightness 

temperature of the pixels, that are classified into three gradations with uniform distribution: 27.0 - 78.0 (14163 values, the 

largest number); 78.1 - 129.0 (528 values); 129.1 - 181 (18 values). The heat map shows the 18 hottest points with their 

temperature values in °C (Fig. 7, 8). 
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4. Conclusions 

 

Thus, the following actions and measures can be recommended to overcome the consequences of the hostilities and 

restore economic activity: 

– to conduct demining the territories of the region's nature reserves and forests;  

– to conduct a comprehensive study on the assessment of the degree of contamination of territories and soils; 

– to establish the necessary measures to clean up the territory and restore its suitability for agriculture; 

– to establish control over the quality of air, soil and water;  

– to introduce support from the state and local authorities. 

The GIS analysis from the beginning of the war to the end of 2022 revealed 14709 thermal anomalies of high 

reliability, including maximum value of 180.65 °C and minimum of 26.85 °C. The highest temperatures were recorded at 18 

locations between 22.03.2022 and 31.07.2022. Among these 18 outbreaks, the largest number occurred in two months - 

August/September. The heat map shows the foci and spread of fires across Ukraine, that corresponds to active hostilities 

during this period. 

 

References 

 

1. Zielyk, Ya. I., Kussul, N.M., Shelestov, A.Iu., Yailymov, B.Ia. Analytical review of European projects LUCAS and 

CORINE for monitoring and validation of land cover and land use based on satellite and ground observations and land 

cover mapping experience in Ukraine, Ukrainian Journal of Remote Sensing of the Earth, 2017, 8, p. 10-36. Available 

at: https://ujrs.org.ua/ujrs/article/view/88/pdf [in Ukrainian]. 

2. Ecological passport of the Kharkiv region 2022, 2023. Available at: https://kharkivoda.gov.ua/oblasna-derzhavna-

administratsiya/struktura-administratsiyi/strukturni-pidrozdili/486/2736/123379 [in Ukrainian]. 

3. Zhuk, P.V., Kiptach, F.Ya., Kulish, I.M. Institutional support for control and ecological condition of soils in Ukraine: 

"problems, solutions. Scientific and analytical note of the State University "Institute of Regional Studies named after M. 

I. Dolishnyi of the National Academy of Sciences of Ukraine", 2021. Available at: https://www.adm-km.gov.ua/wp-

content/uploads/2021 [in Ukrainian]. 

4. Fire Information for Resource Management System. Available at: https://firms.modaps.eosdis.nasa.gov/. 

5. Semeriaha, O.P. Analytical review of methods of research of belligerent landscapes, 2014. Available at: 

https://cyberleninka.ru/article/n/analitichniy-oglyad-metodiv-doslidzhennya-beligerativniy-landshaftiv/pdf                   [in 

Ukrainian]. 

6. Sorokina, L.Iu., Holubtsov, O.H., Chekhnii, V.M., Batova, N.I. Methodology and techniques of medium-scale 

geoinformation mapping of landscapes. Ukrainian Geographical Journal, 2017, 3, p. 10-20. Available at: 

https://doi.org/10.15407/ugz2017.03.010 [in Ukrainian]. 

 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the 
individual author(s) and contributor(s) and not of CNDCGS 2024 and/or the editor(s). CNDCGS 2024 and/or the editor(s) 
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or products 
referred to in the content. 
 

  


	Possibilities of Using Unmanned Aerial Vehicle in Geospatial Support in the Czech Army
	Abstract

	6. Conclusions
	Acknowledgements
	References
	Methodological Concepts of Appling AI into Military and Economic Capabilities Data Analysis
	Abstract

	3. Conclusions
	References
	Feasibility of Casualty Evacuation by Unmanned Systems
	Abstract

	References
	Abstract

	1. Introduction
	2. Default Conditions and Risk Assessment Analysis Methods
	3. Risk Analysis of Spare Parts Produced by Additive Technologies
	3.1. Identification of risks of failures of manufactured spare parts
	3.2. Evaluation of the probability of failure of the manufactured spare part
	3.3. Categorization of the difficulty of fault detection

	4. Risk Assessment
	4.1. Description of the risk assessment
	4.2. Risk Treatment is the process of selecting and implementing measures to modify risk

	5. Conclusion
	Acknowledgements
	References
	Abstract

	Firing Data Accuracy and its Impact on the Effectiveness
	of Artillery Fire
	Abstract

	References
	Abstract

	6. Conclusions
	Acknowledgements
	References
	Abstract

	Security Strategies of the Visegrad Group Countries in the Current Security Environment
	Abstract

	9. Conclusions
	Acknowledgements
	References
	Abstract

	Contemporary Civil-Military Relations
	Abstract

	References
	The Impact of the War Conflicts on Residential Childcare: A Survey into Czech Children's Homes
	Abstract

	Approaches to the Population Sheltering in Selected Countries in Relation to Threats and the Security Environment
	Abstract

	Conclusions
	Acknowledgements
	References
	Analysis of Migration in the Czech Republic and Security Challenges in the Context of the Current Geopolitical Situation
	Abstract

	8. Conclusions
	Acknowledgements
	References
	War’s Shadow: Exploring Multifaceted Strategies in the Politics of Fear
	Abstract

	1. Introduction
	2. Theoretical Framework
	1. The strategic and instrumental use of fear as a tool by those in power - Instrumental approach.
	2. The ways in which fear is discursively produced, disseminated, and reinforced by the regime and other social actors - Discursive approach.
	3. The affective dimension of fear and its impact on individuals and groups - Emotional approach.
	4. The power dynamics, institutional structures, and societal conditions that are both shaped by the politics of fear and contribute to its production - Sociopolitical approach.
	5. Individual and collective psychological processes that underlie the politics of fear - Psychological approach.
	3. Data and Methodology
	1. Scan Interfax Monitoring System. The Scan Interfax monitoring system facilitated a systematic analysis of the Russian media landscape. Relevant articles and messages were extracted using predetermined keywords. A total of 10,000 articles were initi...
	2. NVivo Software Analysis. The selected articles underwent content analysis using NVivo software. This method allowed for the identification of patterns, themes, and sentiments within the media content, providing a deeper understanding of the narrati...
	3. Critical Discourse Analysis. Employing critical discourse analysis, the study delved into extra-discursive behaviors of political actors. This approach enabled a nuanced exploration of the socio-political dynamics during the specified period.
	4. Results
	5. Discussion
	6. Conclusions
	Acknowledgements
	References
	1. Altheide D.L. Terrorism and the Politics of Fear. Rowman & Littlefield Publishers; Second edition. 2017. 247 pp.
	2. Appadurai A. Fear of small numbers: An essay on the geography of anger. Duke University Press, 2006.
	3. Arendt H. Eichmann in Jerusalem: A Report on the Banality of Evil. Penguin Classics. 2006. 336 pp.
	4. Berdyaev N. Ekzistentsial’naya dialektika bozhestvennogo i chelovecheskogo. – O naznachenii cheloveka. M.: Respublika. 1993. 383 pp.
	5. Brown W. Walled states, waning sovereignty. Princeton University Press, 2010.
	6. Cohen S. Folk Devils and Moral Panics: The Creation of the Mods and Rockers. Routledge. 2011. 282 pp.
	7. Didier F. Enforcing Order: An Ethnography of Urban Policing. Cambridge: Polity Publishing, 2013, 320 pp.
	8. Didier F. Humanitarian Reason: A Moral History of the Present. University of California Press. 2012. 324 pp.
	9. Farrelly M. Critical Discourse Analysis in Political Studies: An Illustrative Analysis of the ‘Empowerment’ Agenda. Politics. Vol. 30(2). 2010. P. 98–104.
	10. KRC M., Hynkova V. Aspects of Economic Warfare – Causes and Consequences, Challenges to national defence in contemporary geopolitical situation. No. 1. 2022(2022). P. 322-330. DOI 10.47459/cndcgs.2022.40.
	11. Lifton R.J. Thought reform and the psychology of totalism: the study of brainwashing in China / Robert Jay Lifton. The University of North Carolina Press. 1989. 524 pp.
	12. The Politics of everyday fear / Brian Massumi, editor. University of Minnesota Press Minneapolis London. 1993. 336 pp.
	13. Milgram S. Obedience to Authority: An Experimental View. Harper Perennial Modern Classics.1974. 224 pp.
	14. Montaigne M. E. The complete essays of Montaigne. Stanford University Press, 1958.
	15. Nussbaum M. C. Political emotions. Harvard University Press, 2013.
	16. Radikov I.V. Political fear as a phenomenon in contemporary politics// Vlast. 2017. №4. P. 43.
	17. Robin C. Fear: The history of a political idea. Oxford University Press, 2004.
	18. Robins C. S., Eisen K. Strategies for the effective use of NVivo in a large-scale study: Qualitative analysis and the repeal of Don’t Ask, Don’t Tell. Qualitative Inquiry. Vol. 23(10). 2017. P. 768-778.
	19. Vavryk P. Mapping Growth of the Russian Domestic Propaganda Apparatus on Telegram, Challenges to national defence in contemporary geopolitical situation. No. 1. 2022(2022). P. 227-231. DOI 10.47459/cndcgs.2022.29
	20. Vlasova O. The Politics of Pacification: Analyzing the Kremlin’s Approaches to Managing Public Sentiment in Times of War. Presentations at BASEES Annual Conference 2024. Cambridge, 2024. Unpublished.
	21. Wolin S. S. Democracy incorporated: Managed democracy and the specter of inverted totalitarianism-new edition. Princeton University Press, 2017.
	22. Wodak R. The politics of fear: The shameless normalization of far-right discourse //The Politics of Fear. 2020. P. 1-360.
	23. Zambardo P. The Lucifer Effect: Understanding How Good People Turn Evil. Random House; First Edition. 576 pp.
	24. Data on politically motivated criminal prosecutions in Russia// OVD-Info. 2023. [URL]: https://en.ovdinfo.org/data-politically-motivated-criminal-prosecutions-russia
	25. Yashina otpravili v SIZO po delu o feykakh pro armiyu/ Kommersant. 13.07.2022. [URL]: https://www.kommersant.ru/doc/5459393
	26. Yuriy Shevchuk proigral kontsert v sude/ Kommersant. 19.12.2022. [URL]: https://www.kommersant.ru/doc/5734102
	27. V Sovfede predlozhat mery po protivodeystviyu ‘pyatoy kolonne’/ TASS. 29.03.2022. [URL]: https://tass.ru/politika/14217979
	28. Matvienko posovetovala uyezhavshim rossiyanam, rugayushchim Rodinu, ostat’sya za granitsey/ Interfax. 28.10.2022. [URL]: https://www.interfax.ru/russia/870054
	29. Putin podpisal zakon, utochnyayushchiy otvetstvennost’ dlya inoagentov/ Interfax. 29.12.2022. [URL]: https://www.interfax.ru/russia/879172
	30. Byvshiy direktor "Otkrytoy Rossii" Pivovarov poluchil chetyre goda kolonii/ Interfax. 15.07.2022. [URL]: https://www.interfax.ru/russia/852392
	31. Konechno, strashno, no luchshe postradat’ za chestnost’, chem ne imet’ sovesti/ Meduza. 11 июня 2022. [URL]: https://meduza.io/feature/2022/06/11/konechno-strashno-no-luchshe-postradat-za-chestnost-chem-ne-imet-sovesti
	32. Volodin predlozhil uvolit’ vystupivshikh protiv spetsoperatsii rukovoditeley byudzhetnykh uchrezhdeniy. Kommersant. 01.04.2022. [URL]: https://www.kommersant.ru/doc/5292252
	33. "Kak poiavliaetsia vozmozhnost’ — uezzhaiut" Kreml’ ubezhdal chinovnikov, chto rabota na okkupirovannykh territoriiakh — eto otlichnyi "kar’ernyi lift". Mnogie poverili (a zria). Meduza. 1.05.2024. [URL]: https://meduza.io/feature/2024/05/01/kak-p...
	34. Chto budet dal’she s rossiiskoi ekonomikoi: Tri stsennariya Banka Rossiiu. Rossiiskaia gazeta. 13.11.2022. [URL]: https://rg.ru/2022/11/13/kubiki-rublika.html
	35. Obmanutye nadezhdy: rossiyskie elity mezhdu natsionalizmom i putinizmom v oprosakh za dva desyatiletiya. 08.09.23. [URL]: https://re-russia.net/review/358/
	36. «Vagner» poterpel neboyevoye porazheniye. Kommersant. 23.08.2023. [URL]: https://www.kommersant.ru/doc/6174110
	37. «Svoikh ne brosaem»: deputaty «Yedinoy Rossii» massovo otpravlyayutsya na front. Moskovsky Komsomolets. 27.09.2022. [URL]: https://www.mk.ru/politics/2022/09/27/svoikh-ne-brosaem-deputaty-edinoy-rossii-massovo-otpravlyayutsya-na-front.html
	38. Dominanty. Pole mneniy. Vypusk 22. Rezultaty ejenedelnih vserossiyskih oprosov FOM. [URL]: https://fom.ru/Dominanty/14881
	39. V SShA opisali pyat’ stsenariev nachala tret’ey mirovoy voyny. RIA Novosti. 30.12.2022. [URL]: https://ria.ru/20221230/voyna-1842568024.html
	40. Polsha i Germaniya zakh oteli, chtoby Rossiya zaplatila reparatsiyu Ukrainye. RIA Novosti. 04.10.2022. [URL]: https://ria.ru/20221004/reparatsii-1821449972.html
	41. Kurganskiye studenty nachnut delat' pechi i spal’niki dlya uchastnikov spetsoperatsii. Interfax. 28.11.2022. [URL]: https://www.interfax-russia.ru/ural/main/kurganskie-studenty-nachnut-delat-pechi-i-spalniki-dlya-uchastnikov-specoperacii
	Abstract

	Teaching Defence Management to Senior-Level Professional Military Education at the Baltic Defence College
	Abstract

	6. Conclusions
	References
	Improvement in the Field of CBRN Prevention, Preparedness and Protection in the Czech Republic
	Abstract

	Citation: MIKA, O. J., OTŘÍSAL, P. Improvement in the Field of CBRN Prevention, Preparedness and Protection in the Czech Republic. In Proceedings of the Challenges to National Defence in Contemporary Geopolitical Situation, Brno, Czech Republic, 11-13...
	Conclusions
	Acknowledgements
	References
	Teaching the Subject of Operations Research at Military Universities (Not Only) of NATO Countries
	Abstract

	4. Conclusions
	5. Limitations
	Acknowledgements
	References
	Military Versus Civilian University Online Education
	Abstract

	Acknowledgements
	References
	Constructive Simulation Tools in the Armed Forces of the Slovak Republic
	Abstract

	5. Conclusions
	References
	Educating Soldiers’ Competencies Through Battlefield
	Simulation Systems
	Abstract
	1. Introduction
	2. Method of Investigation
	2.1. Study Participants and Data Collection Method
	2.2. Study Design
	2.3. Data Processing
	3. Study Results
	3.1. Assessing the Effectiveness of the Use of JCATS by Three Blocks
	3.2. Kruskal-Wallis H Test to Assess Differences in Respondents' Views on Competence Changes
	3.3. Linear Regression Modelling Results

	4. Conclusions
	References
	Challenges of the Formation of the Military Professional at the University of Defence
	Abstract

	Enhancing Collective Military Training: Integrating the Laser Battlefield System for the Lithuanian Land Forces
	Abstract
	5. Introduction
	6. Method of Investigation
	6.1. Study Participants and Data Collection Method
	6.2. Research Methodology
	6.3. Study Data Processing
	7. Results of the Conducted Research
	7.1. Evaluation of MILES effectiveness by Experts
	7.2. Quantitative Evaluation of MILES effectiveness by System Users

	4. Conclusions
	References
	Multicriteria Comparison and Evaluation of Vestibular Apparatus Training Methods for Pilots
	Abstract

	COVID-19 Restrictions' Effect on Physical Fitness – A Comparative Study of First-Year Students in Pre, During, and Post-Pandemic Eras
	Abstract

	4. Conclusions
	Acknowledgments
	References
	Acknowledgements
	References
	Abstract

	References
	Challenges to Senior Professional Military Education. Observations from the Baltic Defence College
	Abstract

	Disclaimer
	Acknowledgements
	References
	Abstract

	References
	Differences in Second Language Learning Motivation
	Abstract

	4. Conclusions
	Acknowledgements
	References
	Cyber Security and Business Continuity Management: Ensuring Resilience in a Digital World
	Abstract

	4. Conclusions
	References
	1. Introduction
	Other Central Administrative Authorities in the Crisis Management System
	Abstract

	Acknowledgements
	References
	Abstract

	9. Conclusions
	Acknowledgements
	References
	The Multi-Domain Approach to Military Operations and its Challenges to Intelligence and Intelligence, Surveillance, Reconnaissance
	Abstract

	7. Conclusions
	References
	Abstract

	4. Conclusions
	References
	Drone Swarming and its Use in Minefield Laying Using Mathematical Methods

	Michal BILINA1*, Kamila HASILOVÁ2, Tibor PALASIEWICZ1
	1. Introduction.
	2. Significance of minefields and current methods of their establishment
	3. Drone swarming and its use in minefield
	4. Mathematical expression of minefield density
	5. Mathematical expression of minefield combat effectiveness
	6. Calculations of minefields created by a swarm of drones
	7. Discussion
	8. Conclusion
	Acknowledgements

	Evaluation of Modern Approaches to Crisis Management
	Abstract

	Acknowledgement
	References
	Geographical Distribution Analysis of Field Hospitals Along the Frontline: 2SFCA method-based approach
	Abstract

	Acknowledgements
	References
	Multicriterial Analysis and Comparison of Air-to-Air Fighter Jets
	Abstract

	4. Conclusions
	Acknowledgements
	References
	Predictive Estimates in Population Models with Variable Dynamics Under Uncertainties
	Abstract

	Acknowledgements
	References
	Intensity Model and Traffic Quality Assessment of the Selected Section of the D1 Highway
	Abstract

	References
	Temporal Discontinuity of Defence Investment and Implementation in the Bucharest Nine Countries
	Abstract

	5. Conclusions
	Acknowledgements
	References
	Abstract

	Acknowledgements
	References
	Analysis of Traffic Accidents with the Deployment of the Fire Rescue Service in the Regions of the Czech Republic
	Abstract

	Acknowledgements
	References
	Stress Coping Strategies of Young Soldiers in the Context of the Deteriorating Security Situation
	Abstract

	References
	Design of Web GIS Application for Planning of Military River Crossing
	Abstract

	Acknowledgements
	References
	The Impact of the Deteriorated Political and Security Situation on the Financial Stability of Arms Companies Operating in an Oligopolistic Market Environment
	Abstract

	Virtual War Medicine - A Key Element of Modern Warfare
	Abstract

	References
	Codes of Ethics and their Place in the New Security Environment as an Important Part of Human Resource Management
	Abstract

	Acknowledgements
	References
	Abstract

	Acknowledgements
	References
	Analysis of the Possibilities of Developing the Resilience of Employees and Members of the Integrated Rescue System in the Czech Republic as Part of Lifelong Education
	Abstract

	References
	Abstract

	References
	Conceptual Mapping in the System of Population Protection Education
	Abstract

	Conclusion
	References
	Abstract
	5.2. Segmentation via Graph Cuts method: Segmentation using maximum flow and minimum cut, [1, 2, 3, 5]

	Acknowledgements
	References
	Abstract

	Acknowledgements
	References
	Abstract

	Exploring the Defence Industry´s Macroeconomic and Microeconomic Perspectives under New Security Conditions
	Abstract

	Conclusions
	Acknowledgements
	References
	Advancements in Additive Manufacturing Technologies for Enhancing Efficiency and Sustainability in Military Logistics Operations
	Abstract

	References
	17.  Levels and effects of radiation exposure due to the nuclear accident at the Fukushima Daiichi Nuclear Power Station. The UNSCEAR 2020/21 Report, Vol. II, Annex B, 9 March 2022.

	The Role of Mathematics and Physics as Essential Foundations for Future Armed Forces Officers
	Abstract

	3. Mentoring method and analysis of students results
	4. Conclusions
	Acknowledgements
	References

