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BAKALARSKE PRACE

BACHELOR'S THESIS



Statistiky nehodovosti elektrickych kolobéZek a jizdnich kol v
Moravskoslezském kraji

Accident Statistics of Electric Scooters and Bicycles in the Moravian-Silesian Region

Ondfej Besta, VSB — Technickd Universita Ostrava

Bakalafska prace analyzuje nehodovost jizdnich kol a elektrokolobézek v
Moravskoslezském kraji v letech 2023 a 2024 s vyuzitim dat Policie Ceské republiky. Cilem bylo
identifikovat vzorce nehod, jejich pticiny a navrhnout bezpecnostni opatieni. Prostorovd analyza
v ArcGIS Pro odhalila shluky nehod v méstskych a turistickych oblastech. Casova analyza ukazala
vrchol nehod v 1été a odpoledne. Hlavnimi pfi¢inami byly nezvladnuti fizeni, nedani prednosti a
alkohol. Nizky pocet nehod elektrokolobézek, 18 v roce 2023 a 10 v roce 2024, znemoznil jejich
analyzu a policejni data pravdépodobné nezahrnuji vSechny nehody. Prace doporucuje zlepSeni
infrastruktury, vzdélavaci kampané o alkoholu, castéjsi kontroly a lepsi evidenci nehod
elektrokolobézek.

This bachelor’s thesis analyzes the accident rate of bicycles and electric scooters in the
Moravian-Silesian Region in 2023 and 2024 using data from the Czech Police. The aim was to
identify accident patterns, their causes, and propose safety measures. Spatial analysis in ArcGIS
Pro revealed clusters of accidents in urban and tourist areas. Temporal analysis showed a peak
in accidents during summer and afternoons. The main causes included loss of control, failure to
yield, and alcohol influence. The low number of electric scooter accidents, 18 in 2023, 11 in 2024,
prevented their detailed analysis, and police data likely do not capture all incidents. The thesis
recommends improving infrastructure, launching educational campaigns about alcohol risks,
increasing inspections, and enhancing the recording of electric scooter accidents.

Vytvoreni webové mapové aplikace pro generovani reportd o
nemovitostech
Creation of a web mapping application for generating real estate reports
Marek Budai, VSB — Technickd Universita Ostrava
Bakalarska prace se zabyva webovou mapovou aplikaci, kterd je postavena na
technologiich od spoleénosti Esri. Webova mapova aplikace vytvari report o nemovitosti z

vybranych datovych sad na Gzemi Ceské republiky. Aplikace je vyvijena jako demo pro spoleénosti
T-MAPY a AON. Aplikace vyuzZiva oteviend prostorova data.



V teoretické casti je provedena reserSe jiz existujicich feSeni zabyvajicich se reporty o
nemovitostech, rederée otevienych prostorovych dat v Ceské republice a reSer§e moznosti
publikovani dat na web.

V praktické ¢asti je popsan vybér technologii a dat, je popsdna analyza uzivatelskych
pozadavk(. Z téchto pozadavk( je nasledné popsano chovani systému. Ndsledné je popsan
nastroj pro generovani reportl a funkcionalita webové mapové aplikace.

The bachelor's thesis focuses on a web map application built using technologies from Esri.
The web map application generates a property report from selected datasets within the territory
of the Czech Republic. The application is developed as a demo for the companies T-MAPY and
AON. It utilizes open spatial data.

The theoretical part includes a review of existing solutions dealing with property reports,
a survey of available open spatial data in the Czech Republic, and research into web data
publishing options.

The practical part describes the selection of technologies and data, and provides an
analysis of user requirements. Based on these requirements, the system behavior is then
outlined. Subsequently, the report generation tool and the functionality of the web map
application are described.

Studie pocitového vnimani bezpecnosti a evidovanych delikt kriminality

Study of Perception of Security and Recorded Crime Offenses

Tereza Capska, VSB — Technickd Universita Ostrava

Bakalarska prace se vénuje studii pocitového vnimani bezpecnosti a evidovanych delikt(
kriminality. V teoretické casti se prace zabyva teoretickymi aspekty kriminality, viktimizaci a
viktimologii, strachem z kriminality. Zabyva se pocity bezpedi a jeho determinanty, v souvislosti s
tim i pocitovymi mapami. Ddle také strategickymi dokumenty pro prevenci kriminality v Ostravé.
Prakticka ¢ast je zamérena na statutarni mésto Ostrava. Porovndva Mapu kriminality, tedy realné
delikty evidované Policii CR a pocitové mapy z projektu FajnOva, kde lidé subjektivné
zaznamendvali své pocity do map. Ke zpracovani mapovych vystup( byla vyuzita platforma ArcGis
Online.

The bachelor thesis is devoted to the study of perceived safety and recorded offences of
crime. The theoretical part of the thesis deals with the theoretical aspects of crime, victimization



and victimology, fear of crime. It deals with feelings of safety and its determinants, and in
connection with this, feeling maps. It also discusses strategic documents for crime prevention in
Ostrava. The practical part focuses on the statutory city of Ostrava. It compares the Crime Map,
i.e. real offences recorded by the Police of the Czech Republic, and the feeling maps from the
FajnOva project, where people subjectively recorded their feelings in the maps. The ArcGis Online
platform was used to process the map outputs.

Hodnoceni vlivu vyvoje klimatu na Uspésnost zimovani vCelstev vcely
medonosné v Cesku

Evaluation of the impact of climate change on the success of overwintering honey
bee colonies in Czechia

Stépan Cech, Univerzita Palackého v Olomouci

V poslednich letech se véelafi v Ceské republice i v zahrani¢i potykaji se znaéné vysokymi
ztratami véelstev. Mezi mozné pfriciny téchto ztrat patfi zména klimatu, extrémni vykyvy pocasi,
Siteni patogen(, parazitl a invaznich druh( do novych lokalit, expozice pesticidim a dalSim
stresovym faktorlim, které mohou vést k oslabeni véelstev, v krajnim pripadé azZ k jejich Uplnému
kolapsu. PrestoZe je klimatickd zména vnimana jako jeden z klicovych faktorl ovliviujicich
véelstva, existuje doposud jen omezené mnozstvi informaci o jejim vlivu na Zivotni projevy vcel.
Cilem této bakalaFské prace je analyzovat vyvoj klimatu na tzemi Ceska v priibéhu let 2013-2023
a urcit jeho dopad na Uspésnost zimovani véelstev véely medonosné (Apis mellifera). V praci byla
pouZita Historickd meteorologickd data méfena v siti stanic CHMU a data z monitoringu
Uspé¥nosti zimovani véelstev v Ceské republice, poskytnuta asociaci COLOSS. Ziskand klimaticka
data byla pomoci vytvofenych interpolacnich modell prevedena do rastrd klimatickych
proménnych. Na jejich podkladu byly vygenerovany klimatické anomalie a bioklimatické
charakteristiky. Celkem bylo zkoumdno 7 klimatickych a 19 bioklimatickych proménnych.
Statistické analyzy prokazaly vyznamnou souvislost mezi zimnimi Uhyny vielstev a zvySenymi
unorovymi odchylkami teploty vzduchu a rychlosti vétru. Tato zjisténi mohou vcelafiim, ale i
odborné a laické verejnosti poskytnout dulezité informace o dopadu klimatickych zmén na
vcelstva.

In recent years, beekeepers in Czechia and worldwide have been facing significantly
increased colony losses. Potential causes of these losses include climate change, extreme
weather events, the spread of pathogens, parasites and invasive species into new regions,
exposure to pesticides, and various other stressors, often interacting and amplifying their
negative effects, potentially leading to colony collapse. Although climate change is considered a



major factor influencing bee health, detailed scientific evidence regarding its specific impacts
remains insufficient. This bachelor thesis focuses on analysing climate change in Czechia from
2013 to 2023 and assessing its impact on the overwintering success of western honeybee (Apis
mellifera) colonies. Historical meteorological data from the CHMI station network and data on
honey bee colonies’ overwintering success in Czechia, provided by COLOSS association, were
used. The obtained climate data were transformed into raster layers representing climatic
variables using interpolation models. Based on these, climate anomalies and bioclimatic
predictors were generated. In total, 7 climatic and 19 bioclimatic variables were examined.
Statistical analyses confirmed a strong correlation between winter colony losses and increased
temperature and wind anomalies in February. The results may provide valuable information not
only for beekeepers, but also for experts and the general public about the effects of climate
change on bee colonies.

Prostorova analyza udrzitelné mobility obyvatel Olomouce

Spatial analysis of sustainable mobility of Olomouc residents

Natalie Lipovd, Univerzita Palackého v Olomouci

Bakaldrska prace je zaméfena na prostorovou analyzu kazdodenni mobility obyvatel
mésta Olomouce, se zaméfenim na dopravni toky mezi mistem trvalého bydlisté a cilovymi
lokalitami, jako jsou pracovisté nebo skoly. Prace vychazi z idaju Scitani lidu, doma a byt 2021
(SLDB 2021), které umoZziuji detailné analyzovat vyjizdku a dojizdku obyvatel v rdmci mésta v
¢lenéni podle vyuZivanych dopravnich méda.

Cilem prace je identifikovat hlavni prostorové vzorce kazdodenni mobility dle jednotlivych
dopravnich moéda a posoudit jejich vztah k udrzitelnosti dopravy ve mésté. Teoreticka cast se
vénuje konceptu udrzitelné mobility a principu mésta kratkych vzdalenosti.

V praktické ¢asti byla nejprve zpracovéna vstupni data v prostiedi MS Excel, nasledné byly
provedeny sitové a prostorové analyzy, jako napfriklad vypocet OD matice nebo vazeného
geografického stfedu. Dale byl proveden vybér a tfidéni dat pomoci kontingencnich tabulek,
které poslouzily jako podklad pro findIni vizualizaci. Cela praktickd ¢ast tak vychazi z komplexniho
analytického postupu, pricemz zvlastni ddraz je kladen nejen na rozdily mezi jednotlivymi druhy
dopravy, ale také na produkci emisi CO, spojenou s témito dopravnimi toky.

Vystupem prace je soubor tematickych map a doprovodnych grafli zndzornujicich
intenzitu dopravnich toku, produkci emisi CO, a prostorové vzorce vyjizdky a dojizdky za praci Ci
do skol. Vizualizace zaroven upozornuji na problematické oblasti s vysokou emisni zatézi, prevahu
urcitého druhu dopravy nebo na pretizené dopravni toky. Na zakladé téchto zjisténi jsou navrzena



konkrétni doporuceni, jejichz cilem je zlepSeni udrzitelnosti méstské dopravy, napfiklad
prostfednictvim rozvoje pési a cyklistické infrastruktury, Upravy tras verejné dopravy ¢i zavedeni
novych zastdvek MHD.

The bachelor's thesis is focused on the spatial analysis of the daily mobility of the
inhabitants of the city of Olomouc, with a focus on transport flows between the place of
permanent residence and target locations, such as workplaces or schools. The work is based on
data from the 2021 Population and Housing Census (SLDB 2021), which allows for a detailed
analysis of the departure and arrival of residents within the city, broken down by transport modes
used.

The aim of the work is to identify the main spatial patterns of daily mobility according to
individual transport modes and assess their relationship to the sustainability of transport in the
city. The theoretical part is devoted to the concept of sustainable mobility and the principle of a
city of short distances.

In the practical part, the input data was first processed in MS Excel, then network and
spatial analyses were performed, such as the calculation of the OD matrix or the mean geographic
center. Furthermore, data selection and sorting were performed using contingency tables, which
served as a basis for the final visualization. The entire practical part is based on a comprehensive
analytical procedure, with special emphasis placed not only on the differences between
individual modes of transport, but also on the production of CO, emissions associated with these
traffic flows.

The output of the work is a set of thematic maps and accompanying graphs showing the
intensity of traffic flows, the production of CO, emissions and spatial patterns of commuting to
and from work or school. The visualizations also draw attention to problematic areas with high
emission loads, the dominance of a certain mode of transport or congested traffic flows. Based
on these findings, specific recommendations are proposed, the aim of which is to improve the
sustainability of urban transport, for example through the development of pedestrian and cycling
infrastructure, the modification of public transport routes or the introduction of new public
transport stops.



Analyza a hodnoceni obsahu zelené hmoty na vybranych vodnich
plochach v ¢esku

Analysis and evaluation of green matter content in selected water bodies in the
Czech Republic

Tomas Nedvéd, Univerzita Palackého v Olomouci

Tato bakalarskd prace se zaméruje na analyzu a hodnoceni obsahu zelené hmoty na
vybranych vodnich plochach v Ceské republice za vyuZiti metod dalkového prizkumu Zemé.
Cilem préce je provést ¢asovou a prostorovou analyzu vyskytu zelené hmoty v obdobi let 2018—
2024 a ovérit moznosti vyuZiti vegetacnich indext NDVI a NDCI pro monitorovani eutrofizace vod.

K analyze byly vyuZity druzZicové snimky Sentinel-2 (L2A) a referenc¢ni data Statniho
zdravotniho Ustavu. Vypocet indexd NDVI a NDCI byl proveden pomoci vlastniho skriptu v
prostiedi ArcGIS Pro, pficemz hodnoty byly nasledné korelovany s ukazateli kvality vody.
Prostorova analyza byla dale rozsifena o zhodnoceni vlivu hloubky vodniho sloupce a vzdalenosti
od brehu, pficemZz pro modelovani hloubky byl vyuZit digitdlni model reliéfu vytvoreny z
historickych vySkopisnych map.

Vysledky prokazaly sezénni i meziro¢ni rozdily v obsahu zelené hmoty, s nejvysSimi
koncentracemi v letnich mésicich. Byla potvrzena stfedné silnd korelace mezi indexem NDCI a
obsahem chlorofylu-a, cozZ potvrzuje jeho vhodnost pro sledovani eutrofizace. Soucasti prace je
také webovd mapova aplikace vytvorena v prostiedi ArcGIS Online, kterd umoznuje intuitivni
vizualizaci vysledkd a mGze slouzit jako nastroj pro podporu environmentalniho managementu
vodnich ploch.

This bachelor thesis focuses on the analysis and assessment of green matter content in
selected water bodies in the Czech Republic using remote sensing methods. The aim of the thesis
is to perform a temporal and spatial analysis of green matter abundance in the period 2018-2024
and to verify the possibility of using vegetation indices NDVI and NDCI for monitoring water
eutrophication.

Sentinel-2 (L2A) satellite imagery and reference data from the National Institute of Health
were used for the analysis. Calculation of the NDVI and NDCI indices was performed using a
custom script in ArcGIS Pro, and the values were then correlated with water quality indicators.
The spatial analysis was further extended to evaluate the influence of water column depth and
distance from the shoreline, using a digital elevation model created from historical elevation
maps to model depth.



Results showed seasonal and inter-annual variations in green matter content, with
highest concentrations in the summer months. A moderately strong correlation between the
NDCI and chlorophyll-a content was confirmed, confirming its suitability for monitoring
eutrophication. The work also includes a web-based mapping application developed in ArcGIS
Online, which allows intuitive visualization of the results and can serve as a tool to support
environmental management of water bodies.

Hodnoceni distribuce obyvatelstva z dat mobilniho operatora

Population distribution assessment from mobile operator data

Vojtéch Svoboda, Univerzita Palackého v Olomouci

Tato bakalarskd prace se zaméruje na analyzu prostorovych a ¢asovych vzorcl mobility
obyvatelstva v Olomouckém kraji a jeho okoli na zdkladé anonymizovanych dat mobilniho
operatora Vodafone. Vyzkum byl zaméren na Ctyfi kategorie ptritomnosti osob: rezidenti (dale
rozliSeni na vyjizdéjici a nevyjizdéjici), navstévnici, dojizdéjici a celkovy pocet pfitomnych osob.
Analyza porovnavala jejich pohybova chovani ve Ctyfech obdobich — v I1été a na podzim v roce
2020 a 2022. Tato casovd obdobi umoznila porovnat mobilitu v pandemickém a post-
pandemickém obdobi. Data byla zpracovdna pomoci exploraéni analyzy, lokalni prostorové
autokorelace a shlukové analyzy pro identifikaci typologie obci podle funkéniho charakteru.
Vysledky ukazaly denni a sezénni vzorce mobility a odhalily prostorové rozdily mezi jednotlivymi
kategoriemi osob. Prace zaroven validovala data mobilniho operatora Vodafone v kontextu
relevance poskytnutych dat prostfednictvim porovnani s daty SLDB 2021 a portalem
Kamdojizdime.cz. NavrZzeny metodicky ramec muZze slouzit jako zaklad pro dalsi analyzy mobility
v Uzemnim planovani, dopravnim modelovani ¢i krizovém fizeni.

This bachelor thesis focuses on the analysis of spatial and temporal patterns of population
mobility in the Olomouc Region and its surroundings, based on anonymised data from the mobile
operator Vodafone. The research focused on four presence categories: residents (further divided
into commuters and non-commuters), visitors, inbound commuters, and the total number of
present persons. The analysis compared their mobility behaviour across four time periods — in
the summer and autumn of 2020 and 2022. These time frames allowed for a comparison of
mobility during the pandemic and post-pandemic periods. The data were processed using
exploratory data analysis, spatial autocorrelation and cluster analysis to identify a typology of
municipalities based on their functional character. The results revealed daily and seasonal
mobility patterns and uncovered spatial differences between the individual population
categories. The thesis also validated the Vodafone mobile data in terms of their relevance by
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comparing them with data from the 2021 Census and the Kamdojizdime.cz portal. The proposed
methodological framework can serve as a basis for further mobility analyses in spatial planning,
transport modelling, or crisis management.
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ROCNIKOVA PRACE

SEMINAR WORK
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MozZnosti implementace aktudlnich klimatologickych dat do prostredi GIS

Possibilities of Implementing Real-Time Climatological Data into GIS Environments

Vaclav Hojka, Univerzita obrany

Tento projekt se zaméfuje na automatizované stahovani meteorologickych dat z
vefejnych zdroji CHMU (open source data) pomoci Python skriptu. Data jsou nasledné
zpracovana a importovana do softwaru ArcGIS, kde jsou vizualizovana a prezentovana na online
portalu katedry. Skript vyuziva asynchronni komunikaci pro efektivni stahovani dat a uklada je ve
formatu CSV. Vystupy zahrnuji rizné meteorologické veliciny, jako je teplota vzduchu, vitr a
srazky. Implementace umoznuje rychlou aktualizaci dat a jejich snadnou integraci do
geografickych systémi. Tento pfistup zlepsuje dostupnost aktualnich meteorologickych
informaci pro vyzkumné, vzdélavaci, armadni ucely.

This project focuses on the automated downloading of meteorological data from public
sources CHMU (open source data) using a Python script. The data is then processed and imported
into ArcGIS software, where it is visualized and presented on the department's online portal. The
script utilizes asynchronous communication for efficient data retrieval and saves the information
in CSV format. The outputs include various meteorological parameters such as air temperature,
wind speed, and precipitation. The implementation allows for rapid data updates and seamless
integration into geographic systems. This approach enhances the accessibility of real-time
meteorological information for research and educational purposes.

13



DIPLOMOVE PRACE

DIPLOMA THESIS
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Multitemporalna analyza rastrovych a vektorovych podkladov priestoru
letiska

Verification of the Possibilities of Finding Changes in the Positional Situation in the
Area of the Airport by Multi-Temporal Analysis of Raster and Vector Data

Peter Otruba, VSB — Technickad Universita Ostrava

Praca sa zaoberd skiumanim vyuZitia technoldgie Deep learning v spojeni s geodéziou
a GIS systémami v oblasti letectva na ucely aktualizacie digitalnych podkladov vybranych letisk.
Hlavnym cielom je zistit, ¢i je moZné vytvorit DL model schopny spravne a presne detegovat
vybrané letiskové struktury. Teoreticka ¢ast prace obsahuje informacie potrebné na pochopenie
zakladov metddy Deep learning a s fou uzko spatych pojmov Machine learning a Artificial
intelligence, zaklady leteckych letiskovych ddat a informacie o spolupracujuicej firme NG Aviation.
V praktickej Casti je rozobrany postup prace spolu s odévodnenym vyberom letisk a ich stru¢nym
popisom nasledovany jadrom prace obsahujucim dékladny popis celého procesu tvorby modelu.
V zavere je zhodnotend celkova presnost a spravnost vybratej metddy a posudenie jej vhodnosti
na danu problematiku.

The thesis focuses on exploring the use of Deep Learning technology in combination with
geodesy and GIS systems in the field of aviation for the purpose of updating digital data of
selected airports. The main goal is to determine whether it is possible to create a Deep Learning
model capable of accurately and correctly detecting selected airport structures. The theoretical
part provides information necessary for understanding the fundamentals of the Deep Learning
method and closely related concepts such as Machine Learning and Artificial Intelligence,
fundamentals of aviation and airport data as well as information about the collaborating
company NG Aviation. The practical part discusses the workflow, including a justified selection of
airports and their brief descriptions, followed by the core of the thesis, which offers a detailed
description of the entire model development process. In conclusion, the overall accuracy and
reliability of the chosen method are evaluated, along with an assessment of its suitability for the
given task.

7 4

Hodnoceni efektivity vizualizanich nastroju pro porovnavani
sociologickych dat

Evaluating the effectiveness of visualization tools for comparing sociological data

Jiti Vyslouzil, Univerzita Palackého v Olomouci
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Tato diplomova prdce se zaméruje na hodnoceni efektivity vizualizacnich nastroji pro
porovnavani sociologickych dat s vyuzitim eye-tracking experimentu. Cilem prace je zhodnotit
pouzitelnost vizualizacnich nastroji pro porovnavani dat jako jsou multiple view a swipe. V
teoretické ¢asti prace je predstavena problematika vizualniho porovndvani, rozdélené pozornosti
a interaktivnich metod pro srovnavani geografickych dat. Praktickd ¢ast se vénuje navrhu a tvorbé
webovych mapovych aplikaci pomoci knihovny Leaflet, do nichz byla implementovana vybrana
sociologickd data Ceské republiky, statll Evropské unie a historické mapy mésta Olomouc.
Nasledné byl navrzen a realizovan eye-tracking experiment s 45 respondenty ze tfi rlznych
cilovych skupin. Sbér dat byl doplnén o psychologické dotazniky zamérené na kognitivni styl
respondentl. Prace ddle obsahuje detailni metodiku a postup zpracovani dat. Na zakladé
statistické analyzy, analyzy o¢nich pohyb(, délky feseni uloh, chybovosti a dalSich metrik byla
porovndana vykonnost obou vizualizaénich metod. Vysledky prace pfispivaji k hlubSimu
porozuméni, jak rizné metody vizudlniho porovndvani ovliviuji uZivatelské chovani pfi praci s
prostorovymi daty. Vystupy mohou slouzit jako podklad pro navrh prehlednéjsich a efektivnéjsich
interaktivnich vizualizaci vyuZitelnych nejen v oblasti geoinformatiky, ale i v dalSich oborech
pracujicich s tematickymi prostorovymi informacemi.

This thesis focuses on evaluating the effectiveness of visualization tools for comparing
sociological data using an eye-tracking experiment. The aim of the thesis is to evaluate the
usability of visualization tools for data comparison such as multiple view and swipe. The
theoretical part of the thesis introduces the issues of visual comparison, divided attention and
interactive methods for comparing geographic data. The practical part is devoted to the design
and creation of web map applications using the Leaflet library, in which selected sociological data
of the Czech Republic, European Union countries and historical maps of the city of Olomouc were
implemented. Subsequently, an eye-tracking experiment was designed and implemented with
45 respondents from three different target groups. The data collection was supplemented with
psychological questionnaires focused on the cognitive style of the respondents. The thesis also
contains a detailed methodology and data processing procedure. The performance of the two
visualization methods was compared based on statistical analysis, eye movement analysis, task
solution time, error rate and other metrics. The results of the work contribute to a deeper
understanding of how different visual matching methods affect user behavior when working with
spatial data. The findings can serve as a basis for the design of clearer and more effective
interactive visualizations usable not only in geoinformatics but also in other fields working with
thematic spatial information.
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