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BAKALARSKE PRACE

BACHELOR'’S THESIS



Casoprostorové predikéni modelovani pandemie COVID-19 uZitim umélé
neuronove sité

Spatio-Temporal Predictive Modelling of the COVID-19 Pandemic Using an Artificial
Neural Network

Martin Kukral, Univerzita Palackého v Olomouci

Tématem bakalarské prace je problematika tvorby umélé neuronové sité pro potreby
¢asoprostorového predikéniho modelovani pandemie COVID-19 v administrativnich jednotkach
Ceské republiky. K tomu jsou pouZita volné dostupna epidemiologickd data sekvenéni povahy, je?
jsou za ucelem usnadnéni uceni sité nejprve analyzovdna vybranymi statistickymi metodami a
transformovdna do vhodné podoby prfed vstupem do modelu. Sama tvorba konkrétni
architektury umélé neuronové sité plnici stanovené cile je rozebrana z teoretického i praktického
hlediska. Zavére¢nym krokem je vicefazova validace presnosti predikci i samotného nejlepsiho
dosazeného modelu zvolenymi metodami uzitim stanovenych kritérii a vizualizaci. Vysledkem je
kromé rozboru dané problematiky finalni model, stejné jako nastroj vytvofeny autorem préace v
programovacim jazyce Python, ktery je pouZit k realizaci celého vyse nastinéného procesu. Prace
by méla reprezentovat jednu z mozinych cest Casoprostorového predikéniho modelovani
epidemiologickych dat, pfipadné by mohla také slouzit jako inspirace pro tvorbu podobnych
umélych neuronovych siti pro potieby predikce sekvencnich dat i v jinych tematickych oblastech.

This bachelor thesis deals with the design of an artificial neural network for the needs of
spatiotemporal predictive modelling of the COVID-19 pandemic in the administrative units of the
Czech Republic. For this purpose, freely available epidemiological data of sequential nature are
used, which are first analysed using selected statistical methods and transformed into a suitable
form before entering the model in order to facilitate learning of the network. The actual design
of a specific artificial neural network architecture fulfilling the stated objectives is discussed from
both theoretical and practical perspectives. The final phase is the multi-stage validation of the
accuracy of the predictions and of the best achieved model itself, attained by the chosen methods
using selected criteria and visualizations. The results are, in addition to the analysis of the issue,
the final model, as well as the tool created by the author of the thesis in the Python programming
language, which was used to implement the entire process outlined above. The work should
represent one of the possible ways of spatiotemporal predictive modelling of epidemiological
data, while it could also serve as an inspiration for the creation of similar artificial neural networks
for the needs of sequential data prediction in other subject areas.



Monitoring vegetace raselinist v KrkonoSich s vyuzitim dalkového
prizkumu Zemé

Earth observation for peat bogs vegetation monitoring in the KrkonoSe Mts.

Adam Kulich, Univerzita Karlova Praha

Cilem prace bylo vytvofit mapy aktualniho vegetacéniho pokryvu tfi krkonoSskych
raSelinist, které budou vyuZity pfi monitoringu Uc¢innosti revitalizacnich opatfeni. Pro vyzkum byla
vyuZita multispektralni obrazova data z UAS a trénovaci a valida¢ni botanicka data, nasbirana
botaniky v terénu. Snimky z bezpilotniho UAS DJI Phantom 4 Multispectral byly pfedzpracovany
v softwaru Agisoft Metashape Professional a trénovaci a valida¢ni data byla ddle analyzovana a
upravena s pouzitim nékolika ndstrojli pro zvyseni separability. Pro tvorbu map vegetacniho
pokryvu byla byly vyuZzity pixelové klasifikaéni metody maximalni vérohodnosti, Random forest a
Support vector machine a objektové orientovana klasifikacni metody s klasifikdtorem Support
vector machine. Klasifikace byly provedeny v softwaru ENVI 5.5 a nejpresnéjsich vysledk
klasifikace dosahla objektové orientovana metoda, jejiz presnost se u vSech zajmovych Uzemi
pohybovala okolo 96 %, coz je lepsSi vysledek, nez najdeme v literatufe. Analyza shody
jednotlivych klasifikacnich vystuptl (prostorovy prekryv) pfinesla rlizné vysledky pro jednotlivé
klasifikatory. U klasifikdtord SVM a RF byl celkovy prekryv az 76 % (pro oblast Hrani¢ni louky),
zatimco pro prekryv vystupl SVM a RF byly vysledky horsi (mezi 38 a 66 %).

Aim of the thesis was to create maps of current vegetation cover of three peat bogs in
the Krkonose mountains, which will be used in monitoring of efficiency of the peat bogs
revitalization. The research used Multispectral image data form UAS and training and validation
botanical data, collected in the field by botanics. Images from the UAS DJI Phantom 4
Multispectral were preprocessed in Agisoft Metashape Professional software and training and
validation samples were further analysed and modified using several tools to increase their
separability. The accuracy of the maximum likelihood pixel-based classification methods,
Random forest and Support vector machine, and the object-based classification method (Support
vector machine classifier), were compared. The classifications were executed in ENVI 5.5
software and the object-oriented method achieved the most accurate classification results, with
an accuracy of about 96 % for all three areas, which is better result than what is found in the
literature. Analyses of the agreement of the individual classification outputs (spatial overalay)
produced different results for each classifier. For the SVM and RF classifiers, the overall overlap
was up to 76 % (agreement for area Hrani¢ni louka), while for the overlap of object based
classification with SVM and RF outputs, the results were worse (38—66 %).



Hodnoceni datovych vstupl a metod Land use, Land-use change and
Forestry (LULUCF)

Evaluation of the data and methods of Land use, Land-use change and Forestry
(LULUCF)

FrantiSek Langer, Univerzita Karlova Praha

Obhdjena bakalarska prace fesi téma reportovani land use v rdmci Mezivladniho panelu
pro zménu klimatu (IPCC), tzv. Land use, land-use change and forestry (LULUCF). V ramci LULUCF
se inventarizuje a reportuje stav a vyvoj rozlohy téchto kategorii: Forest land, Cropland,
Grassland, Wetlands, Settlements a Other land. V Cesku je LULUCF reportovano na podkladé
katastralnich dat, ktera viak dle nékolika studii (napf. Mi¢ek, Feranec a Stych, 2020) nedokazi
dostatecné reflektovat vSechny zmény land use/land cover, které se v krajiné odehravaji. Cilem
této prace bylo na plose katastradlniho Uzemi Petfikov ohodnotit atributovou a geometrickou
presnost a vhodnost katastralnich dat — atribut druh pozemku a zpUsob vyuZziti pozemku — pro
ucely reportovani LULUCF. Pro vyzkum byl pouZit terénni prizkum, ortofoto, mapa ZM 10, Google
Earth Pro a webova aplikace Panorama. V ramci této prace vznikla tabulka, podle které Ize prevést
konkrétni druh a zplsob vyuziti pozemku z katastrdlnich dat do kategorii LULUCF. Tato tabulka
byla vytvofena na zadkladé definic jednotlivych kategorii. V ramci hodnoceni atributu druh
pozemku dosahuji katastralni data na katastralnim Uzemi Petfikov celkové presnosti pouze 75,83
%. Pro ucely reportovani LULUCF dosahuji katastraini data na tomto Uzemi celkové presnosti
77,56 %. Na zakladé téchto vysledkd by mélo byt do budoucna vénovano vice pozornosti
alternativnim zpUsoblm reportovani LULUCF, napf. vyuziti dat dalkového prazkumu Zemé.

The defended bachelor’s thesis addresses the topic of reporting of land use under the
Intergovernmental Panel on Climate change (IPCC), so-called Land Use, Land-Use Change And
Forestry (LULUCF). Under LULUCF, the state and development of surface areas in the following
categories are inventoried and reported: Forest Land, Cropland, Grassland, Wetlands,
Settlements and Other Land. In the Czech Republic, LULUCF is reported on the basis of cadastral
data, which according to several studies (e.g. Mi¢ek, Feranec and Stych, 2020) do not sufficiently
reflect all land use/land cover changes taking place in the landscape. The aim of this thesis was
to evaluate attribute and geometric accuracy of cadastral data — attributes of land plots and the
way of land plot — for the purposes of LULUCF reporting on the area of Petfikov cadastral
territory. In-situ survey, orthophoto, the map of RM 10 layer, Google Earth Pro and Panorama
web application were used for the research. As part of this work, a table was created, according
to which the specific type and method of land use can be converted from cadastral data into
LULUCF categories. This table was created based on the definitions of each category. Within the
evaluation of the land plots attribute, the cadastral data in the cadastral area of Petfikov achieve
an overall accuracy of only 75,83 %. For LULUCF reporting purposes, the cadastral data in this



area achieves an overall accuracy of 77,56 %. Based on these results, more attention should be
paid in the future to alternative ways of reporting LULUCF, such as the use of remote sensing
data.

Tvorba nastrojd pro podporu analyzy viditelnosti skrz vegetaci

Creation of tools for visibility analysis through vegetation

Daniel Schaffartzik, VSB — Technickd Universita Ostrava

Bakalarska prace se zabyva tvorbou ndstroji pro analyzu viditelnosti s vegetaci jako s
polopropustnou prekazkou. Bakalarska prace rozsifuje metodiku o analyzach viditelnosti skrze
vegetaci a zjednodusuje ji tim, Ze jsou v ni vytvofeny ndstroje pro automatickou tvorbu vstupnich
rastri vySek a prahlednosti pro vSechny zaznamy ve vstupni bodové vrstvé vegetace. Z téchto
rastrd se pak vytvofi 2.5D modely vegetace.

The bachelor thesis is focused on creation of tools for the analysis of visibility with
vegetation as a semi-permable obstacle. The bachelor thesis expand the metodology about
analyses of visibility through vegetation and and simplifies it by creating tools for the automatic
creation of input rasters of heights and transparency for all records in the input point layer of
vegetation. From this rasters are created 2.5D models of vegetation.

Priestorové Udaje v dalSej dimenzii: 3D tlac a GIS

Spatial data in another dimension: 3D printing and GIS

Jakub Sperka, Slovenskd Technickd Univerzita v Bratislave

Praca spracovava problematiku vyuzitia hobby 3D tlate a laserového
vyrezavania/gravirovania, ako mozZnost fyzickej reprodukcie a interpretacie vektorovych
geopriestrovych dat. Analyzuje moZnosti prace s vektrovymi datami ZBGIS, INSPIRE a
OpenStreetMap v kontexte 3D tlade a laserového vyrezavania a testuje postupy spracovania a
pripravy takychto dat na 3D tla¢ a laserové gravirovanie. SlUzZi ako zakladny pilier a testovacia
baza pre budice komplexné vyuZitie 3D technoldgii a priestovych dat pre konkrétne tematické
Gcely. Pojednava vhodnost dat, moznosti exportu udajov, ich pripravu pre fyzické spracovanie,
testuje vhodné nastavenia pre hardwareové vybavenie. Analyzuje mozné pristupy, smery a limity
zvolenych priestorovych dat a technoldgii a Specifikuje mozné sposoby vyuzitia vysledkov v
buducej praxi.



The thesis deals with the problem of using hobby 3D printing and laser cutting/engraving
as a possibility of physical reproduction and interpretation of vector geospatial data. It analyzes
the possibilities of working with ZBGIS, INSPIRE and OpenStreetMap vector data in the context
of 3D printing and laser cutting and tests the procedures for processing and preparing such data
for 3D printing and laser engraving. It serves as a basic pillar and test base for the future complex
use of 3D technologies and spatial data for specific thematic purposes. Discusses data suitability,
data export possibilities, their preparation for physical processing, tests suitable settings for
hardware equipment. It analyzes possible approaches, directions and limits of selected spatial
data and technologies and specifies possible ways of using the results in future practice.

Modelovani dynamiky vodniho reZzimu vybranych tani v CHKO Litovelské
Pomoravi

Modelling the dynamics of the water regime of selected pools in the Litovelske
Pomoravi Protected Landscape Area

Jakub Zapletal, Univerzita Palackého v Olomouci

Komafi kalamity kaZzdoro¢né suzuji obyvatele obci v bezprostiedni blizkosti inundacniho
Uzemi feky Moravy. Cilem projektu MOSPREMA, jehoZ soucasti je tato bakalarska prace, je Uc¢inna
kontrola komati populace s ohledem na ochranu vodnich a terestrickych ekosystém( na Gzemi
Chranéné krajinné oblasti Litovelské Pomoravi. V ramci bakalarské prace bylo predstaveno nékolik
metod pro identifikaci bezodtokovych depresi, které mohou byt potencialnimi lihnisti komara. Déle
byla vytvofena metodika pro hydraulické modelovani v zajmovém Uzemi, na jiz zakladé byl vytvoren
hydraulicky model v softwaru TUFLOW, ktery popisuje rozlivy feky Moravy pfi definovanych
povodnovych udalostech v zdjmovém uzemi. Identifikované bezodtokové deprese a rozlivy feky
Moravy poskytuji komplexni informace pro predikéni modelovani komaftich kalamit.

Mosquito calamities annually affect the residents of the villages in the vicinity of the Morava
River floodplain. The aim of the MOSPREMA project, of which this bachelor thesis is a part, is to
effectively control the mosquito population with respect to the protection of aquatic and terrestrial
ecosystems in the Litovelské Pomoravi Protected Landscape Area. As part of the bachelor thesis,
several methods were presented to identify drainless depressions that may be potential mosquito
breeding sites. Furthermore, a methodology for hydraulic modelling was created, based on which a
hydraulic model was developed in the TUFLOW software, describing the floodplain of the Morava
River during defined flood events. The identified drainless depressions dataset and the water depth
maps provide comprehensive information for predictive modelling of mosquito calamities.



DIPLOMOVE PRACE

DIPLOMA THESIS
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Modelovanie schémy otvorenych priestorov pri strefbe s vyuzitim GIS

Using of GIS for throwshed analyses

Tadeds Cervik, Slovenska Technickd Univerzita v Bratislave

V ramci generovania schémy otvorenych priestorov, resp. terénnych zakrytov, v ponimani
problematiky vrhania, strelby alebo palby akymikolvek projektilmi sa v suéasnosti stretdvame
s pracnymi postupmi v armade, ¢i s metédami s hrubou generalizaciou v oblasti archeoldgie
bojisk. Preto je predmetom tejto prace vyvinutie kvalitnejSich a automatizovanych postupov s
moznostou ich nasledného rozsirenia, spresnenia a spristupnenia. Diplomova praca sa zaobera
modelovanim oblasti potencidlne zasiahnutelnych strefbou v prostredi geografickych
informacnych systémov a vyustuje vo vytvoreni intuitivneho a volne dostupného nastroja
s aplikaciou najma v oblasti kultdrneho dedi¢stva, kde by ndstroj predstavoval zdroj materidlu a
techniky rozsirujucej analyticko-syntetické metddy archeolégie, konkrétne archeoldgie bojisk.
Kvéli rozsahu problematiky sme sa zamerali len na projektily vystrelené podzvukovou rychlostou,
v $tudii konkrétne na Sip vystreleny z luku, ktory vSak sam vdaka svojej jedinecnej zloZitosti
vykondvaného pohybu pocas letu nadobuda vysSiu Uroven ndrocnosti. Praca z teoretického
hladiska riesi popis fyzikdlneho modelu zaloZzeného na Eulerovej metdde, ktorou je trajektdria
ako balistickd krivka vystreleného projektilu pocitand, s popisom vstupnych parametrov do
fyzikdlneho modelu a tiez popisom zbrane a pouzitého projektilu a implementacie digitalneho
modelu reliéfu do modelu. Z pohladu praktického sa prdca venuje dostupnosti dat, vyvoju
algoritmu a nastroja na vypocet predmetnych oblasti, lukostreleckému experimentu na validaciu
fyzikdlneho modelu a pripadovym Studiam na validaciu celej metodiky a vystupu.

Nowadays, within generation of enfiladed (or defiladed) areas schema, in a matter of
throwing, shooting, or firing with any projectile we encounter time-consuming procedures in
military or with methods utilizing great generalization in battlefield archaeology. Therefore, the
subject of this paper is development of better-quality and automated procedure with an option
of making them more advanced, accurate and available in the future. The diploma thesis deals
with modelling of areas potentially hittable by fire within the environment of geographic
information system and results in a production of intuitive and freely accessible tool with the
application mainly in the field of cultural heritage as a source of material and technique advancing
analytical-synthetic archaeological methods, especially the battlefield archaeological ones.
Because of the extent of the problematics, we focused only on the subsonic projectiles, in this
paper specifically on an arrow released by a bow, which thanks to its unique and complex
movement while flying achieves higher level of difficulty. From theoretical point of view this study
addresses description of the physical model based on Euler method, that is used to compute the
ballistic trajectory of fired projectile, the input parameters for the physical model, the description
of the weapon and projectile used and implementation of digital elevation model into the model.
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From the practical point of view the paper addresses the data access, the development of the
algorithm and the tool computing the wanted areas, archery experiment validating the physical
model and the case studies validating whole methodology and result.

Analyza propustnosti krajiny pro zvér na prikladu dvou pilotnich oblasti
v Rakousku: vyhodnoceni dlouhodobého monitoringu na ekologickych
koridorech a vybranych potencionalnich faktord ovlivnéni

Analysis of landscape permeability for wildlife in two pilot areas in Austria:
evaluation of long-term monitoring on ecological corridors and selected potential
impact factors

Motic Jurecka, Mendelova univerzita v Brné

V krajiné stfedni Evropy dochazi k narlistu antropogenni zastavby a liniové infrastruktury.
Krajinna fragmentace zplsobend antropogenni ¢innosti ma radu negativnich dopad( na Zivotni
prostfedi. Mezi nejvyznamnéjsi dopady fadime Ubytek pfirodnich biotopt, zmény klimatickych
podminek, rozdéleni a zmény chovani populaci volné Zijicich Zivo€icha, srazky vozidel se zvéfi, aj.
Pro zmirnéni dopad( krajinné fragmentace a zajisténi dlouhodobé prostupnosti krajiny pro volné
Zijici zivocichy jsou prostfednictvim geografickych informacnich systéma (GIS) a jejich vystupl
(napt. rGznych modell vhodnosti, aj.) navrhovany vhodné trasy ekologickych koridor(. Tato
prace se zaméruje na evaluaci jiz navrZenych ekologickych koridor(i a analyzu potencionalnich
faktor( ovlivnéni ve dvou pilotnich oblastech v Rakousku. V priibéhu vice jak ro¢niho monitoringu
bylo pomoci fotopasti dlouhodobé sledovano 21 lokalit v pilotni oblasti pfiblizné zapadné od
Linze a 28 lokalit v druhé pilotni oblasti vychodné od Wiener Neustadt, které byly umistény na
ekologickych koridorech véetné migracnich objektl pres vyznamné dopravni komunikace. Na
ekologickych koridorech v pribéhu celého fotomonitoringu presahujiciho rok 2022 bylo
zaznamendno 18 druh( savcl a 8 kategorii lidské aktivity. Nejvice zaznamu bylo pofizeno u srnce
obecného, zajice polniho a prasete divokého. Rozsah krajinné fragmentace a prostupnost tzemi
v pilotnich oblastech je pro velké savce problematickd. Prostfednictvim GIS byla provedena
prostorova analyza krajinného pokryti v okoli dlouhodobé sledovanych lokalit a dale byly
zkoumdany mozné faktory ovlivnéni prostupnosti pomoci Euklidovské vzdalenosti (napf.
vzdalenost od dalnic a rychlostnich silnic, antropogenni zdstavby, lesnich porostd, jadrovych
uzemi, vodniho toku a plochy), které byly detailnéji vyhodnoceny pro vyskyt jelena evropského,
srnce obecného a prase divoké. Vyskyt jednotlivych druhl zaznamenanych savcl byl zpracovan
do jednotlivych kartografickych vystupl. Prace naznacuje, Ze stupen ekologické stability a
pritomnost vegetace, resp. lesnich porostu pozitivné ovliviiuje pocet druhi savcl na ekologickych
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koridorech. Nejvétsi hodnoty souvztaznosti byly registrovany u jelena evropského. Pro zajisténi
trvalé prostupnosti krajiny bude zapotfebi podpofit vegetacni kryt a dalsi zmirfiujici opatreni
v okoli koridord.

The landscape of Central Europe is experiencing an increase in anthropogenic
development and linear infrastructure. Landscape fragmentation caused by anthropogenic
activity has a number of negative environmental impacts. The most significant impacts include
loss of natural habitats, changes in climatic conditions, distribution and behavioural changes in
wildlife populations, wildlife-vehicle collisions, etc. In order to mitigate the impacts of landscape
fragmentation and to ensure the long-term permeability of the landscape for wildlife, suitable
routes for ecological corridors are proposed using geographic information systems (GIS) and their
outputs (e.g. various suitability models, etc.). This paper focuses on the evaluation of already
proposed ecological corridors and the analysis of potential impact factors in two pilot areas in
Austria. In the course of more than one year of monitoring, 21 sites in the pilot area
approximately to the west of Linz and 28 sites in the second pilot area to the east of Wiener
Neustadt were monitored long term by use of photo-traps along ecological corridors including
migration objects across major traffic roads. Eighteen mammal species and eight categories of
human activity were recorded on the ecological corridors throughout the photomonitoring effort
extending beyond 2022. Most records were taken for roe deer, field hare and wild boar. The
extent of landscape fragmentation and permeability in the pilot areas is problematic for large
mammals. A spatial analysis of the landscape cover around the long-term monitoring sites was
conducted using GIS, and potential factors influencing permeability were investigated using
Euclidean distance (e.g. distance from motorways and expressways, anthropogenic
development, forest stands, core areas, watercourse and water surface), which were assessed in
more detail for red deer, roe deer and wild boar. The occurrence of each mammal species
recorded was compiled into individual mapping outputs. The work suggests that the degree of
ecological stability and the presence of vegetation or forest cover positively influences the
number of mammal species on ecological corridors. The highest correlation values were
registered for Red deer. Vegetation cover and other mitigation measures around the corridors
will need to be promoted to ensure the permanent permeability of the landscape.

Mésto Ostrava jako urbanni tepelny ostrov
The City of Ostrava as Urban Heat Island

Tom4ds Kvapil, VSB — Technickd Universita Ostrava

Hlavnim cilem mé préace je analyzovat a vyhodnotit rozloZzeni povrchovych teplot v rdémci
tepelného ostrova mésta Ostravy. Zkoumani tohoto efektu lze vedle klasické analyzy dat
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z meteorologickych stanic provést i analyzou multispektralnich druzicovych snimka, diky kterym
Ize tvorit detailnéjsi mapové vystupy zobrazujici jev méstského teplotniho ostrova napfic celym
Uzemim daného mésta. Pro dosaZeni tohoto cile byl na zakladé zpracovani multispektralnich dat
z druzic Landsat 8 a Landsat 9 sestaven soubor mapovych vystupt pro riizna ro¢ni obdobi, u nichz
byly nasledné zvyraznény teplotni hotspoty a coldspoty, oznacujici nejvétsi teplotni extrémy. S
pouzitim typU krajinné pokryvky byly zjistény statistické udaje porovnavajici vliv jednotlivych
povrchli na tvorbu tepelného ostrova a také porovnani povrchovych teplot mezi méstem
s hodnotami v jeho okoli, kde se neocekava tak velky vliv méstského tepelného ostrova. Trojice
transektll ma za ukol zobrazit vyvoj téchto hodnot napfi¢ celym méstem. Fenomén méstského
tepelného ostrova je ¢im dal vice studovdn v souvislosti s probihajici klimatickou zménou a
globalnim oteplovanim, jehoz dlsledky jsou napf. delSi a intenzivnéjsi viny veder a sucha,
sttidané zaplavami a vichficemi. V méstském prostiredi je dopad téchto jevd na obyvatelstvo
zesilen vysokou koncentraci obyvatelstva, pramyslovych aktivit a dopravou. Oproti venkovskému
prostiedi je zde zvySena teplota vzduchu, coz méa pfimy dopad na zvySeni teploty povrchu
méstského pokryvu. Hlavnimi pfi¢inami jsou vysokd hustota obyvatel, antropogenni ¢innost,
ktera vede ke sniZeni miry vegetace, ktera pohlcuje teplo, a mensi mnozstvi vypotiebené energie
na vypar, jenz se poté preméni na energii v podobé tepla. Zvétsujici se efekt méstského tepelného
ostrova budi pozornost nejen klimatologu, ale také Siroké vefejnosti, ktera vyviji tlak na zabranéni
dal$iho zhorSovani situace. V rfadé zahrani¢nich metropoli se jiz provadi opatreni, ktera by méla
tento fenomén zmirnit, napf. zavadénim ,,zelenych” strech.

The main goal of my thesis is to analyze and evaluate the distribution of surface
temperatures within the heat island of the city of Ostrava. In addition to the classic analysis of
data from meteorological stations, the investigation of this effect can also be carried out by
analyzing multispectral satellite images, thanks to which it is possible to create more detailed
map outputs showing the urban heat island phenomenon across the entire territory of a given
city. To achieve this goal,, a set of map outputs was compiled, based on the processing of
multispectral data from the Landsat 8 and Landsat 9 satellites, for different seasons, where
temperature hotspots and coldspots, indicating the greatest temperature extremes, were
subsequently highlighted. Using land cover types, statistical data were found comparing the
influence of individual surfaces on the formation of a heat island, as well as a comparison of
surface temperatures between the city and values in its surroundings, where such a large
influence of the urban heat island is not expected. The aim of the three transects is to show the
development of these values across the entire city. The phenomenon of the urban heat island is
increasingly studied in connection with ongoing climate change and global warming, the
consequences of which are, for example, longer and more intense heat waves and droughts,
alternating with floods and storms. In an urban environment, the impact of these phenomena on
the population is amplified by the high concentration of population, industrial activities and
traffic. Compared to the rural environment, there is an increased air temperature, which has a
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direct impact on the increase in the surface temperature of the urban cover. The main causes are
high population density, anthropogenic activity that leads to a reduction in the amount of
vegetation that absorbs heat, and less energy used for evaporation, which is then converted into
energy in the form of heat. The increasing effect of the urban heat island attracts the attention
not only of climatologists, but also of the general public, who exerts pressure to prevent further
deterioration of the situation. In a number of foreign metropolises, measures are already being
taken to mitigate this phenomenon, for example by introducing "green" roofs.

Zvukovy GIS — soundcity
GIS of Sounds - soundcity

Natédlie Malikovda, VSB — Technickad Universita Ostrava

Diplomova prace se zabyva problematikou geoinformacnich technologii, které zatim
postradaji zvukovou slozku. Zpravidla se setkdvame pouze s mérenim, modelovanim a mapovanim
hluku. Ovsem zvuky jsou mnohem pestiejsi a jejich zdznam v dnes$ni dobé neni problematicky, avsak
v geoinformacnich technologiich chybi. V ramci zpracovani byl proveden sbér zdznam( z
méstského prostredi Ostravy a Dobrusky. U nahravek byly stanoveny nizkouroviové parametry,
které urcuji statistické vlastnosti zvuku. Nasledné byla data vyhodnocena pomoci vhodnych
analyz, diky kterym se urcily charakteristické rysy zvukovych tfid mezi sebou. Pro prezentaci
zvukovych zaznam( byla vytvorena webova mapova aplikace s ndzvem Sound City. UZivatel této
aplikace md moznost pustit si nahravku, zobrazit si vybér zvuk(, ¢asu a nizkouroviiovych
parametrd v mapé.

The thesis deals with the issue of geoinformation technologies, which currently lack an
audio component. Recordings were collected from the urban environments of Ostrava city and
Dobruska. Low-level parameters were established for the recordings, which determine the
statistical properties of the sound. Subsequently, the data was evaluated using appropriate
analyses to determine the characteristic feature of audio classes among themselves. A web map
application called Sound City was created to present the audio recordings. Users of the
application can play back recordings, view selected sounds, times and low-level parameters on a
map.
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Aplikacia modernych metéd DPZ a GIS v oblasti modelovania padu
snehovych lavin

Application of modern methods DPZ and GIS in the field of snow avalanche

modeling
Martin Pavella, UMB, Banska Bystrica

Fenomén snehovych lavin je v kontexte klimatickych extrémov a vysokej navstevnosti hor
vysoko aktualny. Implementovanie modelov snehovych lavin je délezité na hodnotenie
potenciondlneho rizika vzniku skéd, vhodné umiestnenie protilavinovej ochrany a v neposlednom
rade moZe predchddzat stratdm na Zivotoch. Hlavnym cielom prace je demonstracia vplyvu
vstupnych uUdajov na vysledny model snehovych lavin vo vybranych horskych oblastiach
Slovenska a kompardacia vystupov so skutoénymi lavinami na demonStrovanie presnosti
modeldcie. Modeldcie boli realizované v programe RAMMS (Rapid Mass Moment Simulation)
AVALANCHE, ktory vyvinul WSL Institute for Snow and Avalanche Research SLF. V ramci
vstupnych dat na vypocet bol vyuZzity digitalny model reliéfu (DMR), vrstva stromovej vegetdacie
a plochy odtrhov. DMR bol aplikovany v r6znych drovniach rozlisenia. Vrstva stromovej vegetacie
bola ziskand pomocou oddéitania dvoch digitalnych modelov povrchu (vegatacia a terén),
vytvorenych z klasifikovaného mracna bodov na bdaze dat leteckého laserového skenovania
(LiDAR). Ziskany vysledok vo forme reklasifikovaného rastra (formdat ESRI grid) obsahujuceho
vysky drevinove] vegetacie sa stal sucastou modelovacieho procesu. Uvedend metddu
povazujeme za najpresnejsiu a vdanom obore inovativnu. Plochy odtrhov, ako dalsi z kfu¢ovych
aspektov modelovania, boli ziskané odvodenim zo skutocnych lavinovych drah zmapovanych
prislusnikmi Horskej sluzby — Strediska lavinovej prevencie.

The phenomenon of snow avalanches is highly relevant in the context of climatic
extremes and high mountain traffic. The implementation of snow avalanche models is important
for assessing the potential risk of damage, the appropriate placement of anti-avalanche
protection and, last but not least, it can prevent loss of life. The main goal of the work is the
demonstration of the influence of input data on the resulting model of snow avalanches in
selected mountain areas of Slovakia and the comparison of outputs with real avalanches to
demonstrate the accuracy of the modeling. The simulations were carried out in the RAMMS
(Rapid Mass Moment Simulation) AVALANCHE program, developed by the WSL Institute for Snow
and Avalanche Research SLF. As part of the input data for the calculation, a digital model of the
relief (DMR), a layer of tree vegetation and areas of detachments were used. DMR has been
applied at different resolution levels. The tree vegetation layer was obtained by subtracting two
digital surface models (vegetation and terrain) created from a classified point cloud based on
airborne laser scanning (LiDAR) data. The obtained result in the form of a reclassified raster (ESRI
grid format) containing the heights of woody vegetation became part of the modeling process.
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We consider the mentioned method to be the most accurate and innovative in the given field.
Breakaway areas, as another of the key aspects of https://www.hgf.vsb.cz/548/cs/o-
katedre/udalosti/gisacek/ modeling, were obtained by derivation from real avalanche tracks
mapped by members of the Mountain Service — Center for Avalanche Prevention.

Hodnoceni vyvoje kriminality Ceska ve vztahu k vybranym
socioekonomickym ukazatellim

Assesment of the crime development in the Czechia in relation to selected socio-
economic indicators

Michal Planka, Univerzita Palackého v Olomouci

Kriminalita vyznamné ovliviuje fungovani spolecnosti i Zivota kazdého clovéka. Je
zkoumdna mnoha obory vietné geografie, kterd vyuZivd prostorovy aspekt pro analyzu
rozmisténi kriminality. Takové vyzkumy jsou b&Zné v zahraniéi, v Cesku je jim vénovano malo
pozornosti. Cilem prace je pro tzemi Ceska provést ¢asoprostorovou analyzu kriminality (od roku
2012 do soucasnosti) vzhledem k vybranym socioekonomickym ukazateldm a porozumét
specifikim prostorovych statistickych vztah( kriminality v kontextu geoinformatiky a geografie.
Mira kriminality je hodnocena pomoci souhrnného indexu a dil¢ich kategorii trestnych cind.
Inovativnim a unikdtnim pfistupem je autorlv navrh, vypocet a vizualizace vdzeného indexu
kriminality. Data trestnych ¢inli pochazi z aplikace Mapy Kriminality, ktera tak byla nové vyuzita
a otestovana pro statistické Ucely. Pouziti téchto dat na Urovni obci vSak prinasi fadu limitaci,
jejichz feseni je diskutovano v této praci. Pro hledani vztahu miry kriminality vici vybranym
socioekonomickym ukazateldm jsou pouzity predevsim analyzy pomoci metod prostorové
statistiky. Aplikace prostorové metody Geographically weighted regression (GWR) pfinasi
efektivné;si, kvalitnéjsi a presnéjsi vysledky regresnich koeficientl ve srovnani s metodami Spatial
lag model (SLM), Spatial error model (SEM) &i neprostorovou metodou Ordinary least squares
(OLS). Modely mj. prokdzaly pfimou pozitivni souvislost mezi mirou kriminality a podilem
obyvatel v exekuci, insolvenci a pfijemcu prispévkl na bydleni. Prace syntetizuje dil¢i informace
analyz do vysledného zjisténi v rdmci hodnoceni kriminality, coZ pfindsi do jisté miry komplexni
pohled na soucasny stav kriminality v Cesku s ddrazem na jeji prostorovou slozku. Vystupy
prostorovych analyz poskytuji uzitecné informace o trendech a vzorcich kriminality v rznych
oblastech. Zjisténé informace mohou byt vyuZity pro planovani investic a zasahu, identifikaci
prioritnich oblasti a formulaci politik a strategii. Policie Ceské republiky mGZe tyto informace
efektivné vyuZit pro prevenci kriminality v jednotlivych obcich, resp. oblastech Ceska.
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Crime has a significant impact on the functioning of society and everyone's life. It is
studied by many disciplines, including geography, which uses the spatial aspect to analyze the
distribution of crime. Such research is common abroad, but little attention is paid to it in the
Czech Republic. This thesis aims to perform a spatiotemporal analysis of crime (from 2012 to the
present) for the territory of the Czech Republic with respect to selected socio-economic
indicators and to understand the specifics of spatial statistical relationships of crime in the
context of geoinformatics and geography. Crime ratesare assessed using an aggregate index and
sub-categories of crime. An innovative and unique approach is the author's design, calculation,
and visualization of a weighted crime index. The crime data comes from the Crime Map
application, which has thus been newly used and tested for statistical purposes. However, the
use of this data at the municipal level presents a number of limitations, the solution to which is
discussed in this paper. In particular, analyses using spatial statistical methods are used to look
for the relationship of crime rates to selected socio-economic indicators. The application of the
spatial method Geographically Weighted Regression (GWR) yields more efficient, better quality,
and more accurate regression coefficient results compared to Spatial lag model (SLM), Spatial
error model (SEM), or non-spatial Ordinary least squares (OLS) methods. The models showed,
among other things, a direct positive relationship between crime rates and the proportion of
residents in foreclosure, insolvency, and receiving housing benefits. The paper synthesizes the
partial information of the analyses into a final finding in the framework of crime assessment,
which provides a somewhat comprehensive view of the current state of crime in the Czech
Republic with an emphasis on its spatial component. The outputs of the spatial analyses provide
useful information on trends and patterns of crime in different areas. The information found can
be used to plan investments and interventions, identify priority areas and formulate policies and
strategies. The Police of the Czech Republic can effectively use this information for crime
prevention in individual municipalities or regions of the Czech Republic.

Tvorba nastroje pro generovani sekvencnich grafu z eye-tracking dat

Development of a tool for generating sequence charts from eye-tracking data

Michaela Vojtéchovska, Univerzita Palackého v Olomouci

Eye-tracking se stal popularni metodou v mnoha oborech; psychologii, mediciné di
didaktice, a je také Siroce pouzivan pro studium uzivatelského chovani pfi ¢teni map v kartografii.
Sekvencni grafy jsou béZznou metodou pro vizualizaci eye-tracking dat. MozZnosti existujicich
softwarovych feseni pro jejich generovani jsou vsak velmi omezené, zejména pokud oblasti zajma
(AQI) v datech jsou dynamické. To vedlo v minulosti k ¢asové velmi naroénému procesu tvorby
téchto grafu. Z toho dlivodu byla vytvofena webova aplikace GazePlotter, kterd automaticky
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vytvafri sekvencni grafy pfimo z exportu eye-tracking softwart Tobii Pro Lab, SMI BeGaze, OGAMA
a GazePoint Analysis. Vytvofené grafy jsou interaktivni, podporuji dynamické AOI a jsou
pfizplsobitelné. Kupfikladu Ize vykreslit data na tfi druhy os ¢i ménit vlastnosti AOI. Data z
aplikace je mozné exportovat do rastrové i vektorové grafiky, stejné tak i do nastroje ScanGraph
pro analyzu vzajemné podobnosti participantl. Aplikaci je jakoZzto progresivni webovou aplikaci
(PWA) mozZné spustit v rGznych webovych prohlizecich na zatizenich s rliznymi operacnimi
systémy. JelikoZ nevyZaduje pro svij chod pfistup ke vzdalenému serveru, lze ji také stahnout pro
off-line pouziti. Modularni a snadno rozsifitelny TypeScript kod aplikace, ktery byl vytvoren
iterativnim zpUsobem na zakladé pozadavk( eye-tracking komunity, je distribuovan jako open-
source. Vyzkumnici diky tomu mohou ptidavat dalsi funkce, ¢i vyvijet své vlastni paralelni verze.
Spravna funkénost aplikace byla pribézné Uspésné verifikovana na redlnych eye-tracking datech
na zakladé cross-browser a unit testingu. Efektivita ndstroje pak byla ovéfena komparaci s
probéhlymi kartografickymi studiemi pouzivajici sekvencni grafy. V jednom z pfipad(, kdy byla
pouzita dynamicka AOI, se podafilo proces tvorby sekvencniho grafu zkratit z nékolika hodin na
jednotky minut. Vysledna vizualizace navic byla dale interaktivnéjsi a pfizpUsobitelné;si. Aplikace
v Olomouci. GazePlotter se na zakladé vySe zminéného ukazal jako inovativni a flexibilni ndstroj,
mezi jehoZ benefity se fadi zvySeni produktivity vyzkumnikd analyzujicich AOI v eye-tracking
datech. Vytvoreny nastroj, dostupny na adrese https://gazeplotter.com, ma tak potencial
zefektivnit vyzkum v mnoha védnich oborech, nejen v kartografii.

Eye-tracking has become a popular method in many fields, including psychology,
medicine, and education, and is widely used to study user behavior when reading maps in
cartography. Sequential graphs (or scarf plots) are a typically observed method for visualizing
eye-tracking data. However, the existing software has limitations in generating these graphs,
especially with dynamic areas of interest (AOI) in data. These limitations have led to a time-
consuming process in previous studies to create these graphs. To address this, the newly created
web application GazePlotter automatically creates sequential graphs from eye-tracking software
exports, including Tobii Pro Lab, SMI BeGaze, OGAMA, and GazePoint Analysis. These graphs are
interactive, support dynamic AOls, and are customizable. For example, users can plot data on
three axes types or change properties of AOIls. They can also export data from the application to
raster and vector graphics. Data export to the ScanGraph tool allows users further analyze the
similarity between an experiment's participants. GazePlotter, thanks to being a progressive web
application (PWA), enables users to launch it across various web browsers and devices with
different operating systems. Since the app does not require access to a remote server, users can
also download it for offline use. The modular and easily extensible TypeScript app's code,
iteratively created based on the demands of the eye-tracking community, is distributed as open-
source. Researchers can therefore add additional features or develop their parallel versions.
Continuous cross-browser and unit testing on laboratory eye-tracking data ensured the correct
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functionality of the app. A comparison with previous cartographic studies that used sequential
graphs then successfully verified the tool's efficiency. E.g., in one case with dynamic AOls, the
app reduced the required time for creating scarf plots from several hours to just a few minutes.
The resulting visualization was also more interactive and customizable. In addition, several
scientific studies at Palacky University in Olomouc have already used beta versions of the app for
their purposes. Based on the above, GazePlotter has proven to be an innovative and flexible app
whose benefits include increasing the productivity of researchers analyzing AOI eye-tracking
data. The created application, available at https://gazeplotter.com, can improve research in
many fields, not just cartography.

Posouzeni ohroZenosti zajmového Uzemi vétrnou erozi

Assessment of the threat of wind erosion in the area of interest

Petr Zalesadk, Mendelova univerzita v Brné

Diplomova prace se zaméfuje na posouzeni ohroZzenosti zajmové lokality vétrnou erozi.
Tato zdjmova lokalita sestdva ze tfi obci, a to Sudomérice, Petrov a Strdznice. Prace poskytuje
prehled o problematice vétrné eroze pudy, véetné jejiho stanoveni a o protieroznich opatfeni.
Stanoveni ohroZenosti pudy vétrnou erozi probéhlo modelovanim v geoinformacnim systému
ArcGIS Pro. Soucasti prace je provedeni laboratornich rozbor( vzorkd pldy zajmové lokality
slouzici pro stanoveni ohroZenosti pld a kjejich komplexnéjsi charakteristice. Stanoveni
potencialniho odnosu pldy vétrnou erozi probéhlo ve ¢tyfech variantach, a to bez ochranného
ucinku stavajicich bariér, s ochrannym ucinkem stdvajicich bariér a s ochrannym ucinkem
stdvajicich bariér véetné ndvrhG novych protieroznich opatreni, jez byly vyhotoveny
v komplexnim a nizkondkladovém provedeni. NejvétSiho sniZeni erozni ohroZenosti pld
v zajmové lokalité bylo dosazeno komplexnim provedenim protieroznich opattfeni. Pro
prezentaci vysledk( byly vyuZity moderni technologie vizualizace, konkrétné interaktivni webové
mapové aplikace a ArcGIS StoryMap. Vysledky prace mohou slouZit jako zdklad pro dalsi
pldnovani ochrany pldy v dané oblasti a poskytnout uceleny prehled o vétrné erozi pldy a
moznostech jejiho omezeni.

The diploma thesis focuses on the assessment of the susceptibility of the area of interest
to wind erosion. This area of interest consists of three municipalities, namely Sudomérice, Petrov
and Straznice. The thesis provides an overview of the issue of wind erosion of soil, including its
determination and erosion control measures. Determination of soil vulnerability to wind erosion
was carried out by modelling in the ArcGIS Pro geoinformation system. The work includes
laboratory analyses of soil samples from the area of interest used to determine the vulnerability
of soils and their more complex characteristics. The determination of the potential soil loss by
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wind erosion was carried out through the use of four variants, namely without the protective
effect of existing barriers, with the protective effect of existing barriers, and with the protective
effect of existing barriers, including proposals for new erosion control measures, which were
prepared in both a comprehensive design and a low-cost design. The greatest reduction in soil
erosion threat in the area of interest was achieved by the comprehensive implementation of
erosion control measures. Modern visualization technologies, specifically interactive web
mapping applications and ArcGIS StoryMap were utilized for presenting the results. The results
of the study can serve as a basis for further soil protection planning in the given area and provide
a comprehensive overview of wind erosion and its limitations options.

Navrh a implementacia geografického informacného systému ZOO v
Bratislave

Design and implementation of GIS ZOO Bratislava

Nikita Yakshin, Slovenska Technickd Univerzita v Bratislave

Navrh a implementacia geografického informaéného systému (GIS) je zloZity proces, ktory
si vyzaduje pldnovanie krok za krokom. Praca je venovana popisu procesu tvorby GIS na priklade
ZOO v Bratislave od fazy formulovania uloh az po pIna praktickd realizdciu. Systém je
implementovany pomocou produktov ESRI, StarUML, MicroStation a je realizovany ako webova
stranka obsahujuca aplikaéné moduly, z ktorych kaZdy je uréeny pre Specifické ucely a typy
pouzivatelov. V ramci tejto prace bola Studovana technika analyzy poZiadaviek a ich preklad do
jazyka technickych uloh. TakZe boli Studované variacie, prostriedky a metddy tvorby GIS.
Implementacia Specifického systému prebiehala nielen na zaklade ziskanych uUdajov, ale aj
zberom atributovych a priestorovych informdcii priamo na tzemi ZOO. V procese tvorby GIS boli
pre kazdu skupinu pouzivatelov oddelené roly a Urovne pouZitia. Vysledkom tejto prace je
webova stranka, ktord obsahuje pat geoinformacnych modulov: inZinierske siete, infrastruktura,
aplikacia pre ndvstevnikov, zelet a kniZznica suborov. Modul inZinierskych sieti je uz v praxi
pouzivany. Tento GIS uchovava priestorové informacie na jednom mieste a je tiez uzitoénym
nastrojom pri planovani rozvoja ZOO. Pred realizaciou tohto projektu bratislavska zoologicka
zahrada takyto systém nemala, ¢o robi tento projekt uzitocnym. Praca moze zaroven sluzit aj ako
teoreticky material pre vyvoj GIS podobnych parkov a dalSich Uzemi, ktoré si vyZzaduju spravu
priestorovych objektov.

Designing and implementing a geographic information system (GIS) is a complex process
that requires step-by-step planning. The work is devoted to the description of the GIS creation
process on the example of the ZOO in Bratislava, from the phase of task formulation to full
practical implementation. The system is implemented using ESRI, StarUML, MicroStation
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products and is realized as a website containing application modules, each of which is intended
for specific purposes and types of users. As part of this work, the technique of requirements
analysis and their translation into the language of technical tasks was studied. So the variations,
means and methods of creating GIS were studied. The implementation of the specific system
took place not only on the basis of the obtained data, but also by collecting attribute and spatial
information directly on the territory of the ZOO. In the GIS creation process, roles and usage
levels were separated for each user group. The result of this work is a website that contains five
geoinformation modules: engineering networks, infrastructure, visitor application, greenery and
file library. The engineering module is already used in practice. This GIS keeps spatial information
in one place and is also a useful tool in planning the development of the ZOO. Before the
implementation of this project, the Bratislava ZOO did not have such a system, which makes this
project useful in practice and can also serve as theoretical material for the development of GIS
of similar parks and other areas that require management of spatial objects.
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