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BAKALARSKE PRACE

BACHELOR’S THESIS



Moderni zpUsoby vizualizace poctu pripadl onemocnéni COVID-19

Modern Methods of Visualization Number of Cases Coronavirus Disease COVID-19
Barbora Bednéarkova, VSB - Technickd Universita Ostrava

Tato bakalarska prace se zabyvd problematikou vizualizace a publikace dat o poctu
nakazenych koronavirovym onemocnénim COVID-19 v prostiedi internetu. V prvni ¢asti prace
jsou jmenovany nejcastéjsi zdroje verejné dostupnych epidemiologickych dat, dale jsou
rozebrany metody pro jejich vizualizaci a nasledné jsou zminény prostiedky, pomoci kterych je
tato data moZné vizualizovat a publikovat. V druhé c¢asti prace je popsdna tvorba vlastni
vizualizace poétu p¥ipadt onemocnéni COVID-19 v Ceské republice. Vysledna vizualizace je
vytvorena za pomoci webové aplikace Operations Dashboard for ArcGIS na zdkladé verejné
dostupnych dat od MZCR. Dashboard se skladd z mapovych poli, &iselnych indikator, graftl a
dalSich prvkd a je denné automaticky aktualizovan.

This bachelor thesis deals with the visualization and publication of data on the number of
people infected with the coronavirus disease COVID-19 on the internet. The first part of the thesis
lists the most common sources of publicly available epidemiological data, then discusses the
methods for their visualization and then mentions the tools by which this data can be visualized
and published. The second part describes the creation of my own visualization of the number of
cases of COVID-19 in the Czech Republic. The visualization is created using a web application
Operations Dashboard for ArcGIS based on publicly available data from the MZCR. The dashboard
consists of map fields, numeric indicators, graphs and other elements and is automatically
updated daily.

Vyuziti soudobych 3D geoinformacnich technologii pro historické
rekonstrukce Uzemi: pripadova studie Zahradka u Led¢e nad Sazavou

Use of contemporary 3D geoinformation technologies for historical reconstructions
of sites: case study Zahradka u Ledc¢e nad Sazavou

Rostislav Berka, Univerzita Karlova, Praha

Predkladana bakalarska prace se zaméruje na soucasné 3D GIS technologie a metody
pouzivané pro historické rekonstrukce, konkrétné se soustfedi na modelaci zaniklych Uzemi a
objektl. Pozornost je vénovana nekonvencni jednosnimkové modelaci, ktera vyuziva geometrie
objektl v obraze. V praktické ¢asti je popsan postup tvorby 3D modelu zaniklého Uzemi. Nejprve
je vytvoren TIN z vrstevnic archivnich map a dat DMR 5G s pomoci automatizované tvorenych
tzv. povinnych (lomovych) hran. Na DMT jsou usazeny modely dochovanych objektd vytvorené s



pomoci SFM a modely zaniklych objektl vytvofené zminénou jednosnimkovou metodou s
vyuzitim archivnich snimk{. Zajmovym Uzemim je zanikla obec Zahradka u Led¢e nad Sazavou.
Vysledkem prdace jsou pohledové scény a interaktivni webova mapova aplikace, s pomoci niz je
nékolik 3D modell objektl vizualizovano. Pfesnost pouZité jednosnimkové metody je porovnana
se standardni SFM technikou.

This bachelor thesis deals with contemporary 3D GIS technologies and methods used for
historical reconstructions, especially reconstructions of lost sites and objects. Thesis is focused
on unconventional single image-based modeling, which uses geometry of object in the image.
Thesis introduces a prescription for creating 3D model of lost site. First, TIN is produced from
contours of old maps and DMR 5G data using breaklines, which are generated automatically. SFM
models of preserved objects and models of destroyed objects acquired through single image-
based modeling with help of old archival images are placed on DTM. The case study area is the
lost town of Zahradka u Ledc¢e nad Sdzavou. The results of this work are view scenes and
interactive web map aplication for visualisation several 3D models of objects. The accuracy of
used single image-based modeling method is compared to the standard SFM technique.

Tvorba studijnich materidll z geoinformatiky pro stredni Skoly

Designing a Geoinformatics Courses for Secondary School
Michaela BoZofova, VSB - Technickd Universita Ostrava

Bakalarska prace zahrnuje tvorbu pracovnich listl s tématy z geoinformatiky pro stfedni
Skoly. Dotaznikovym Setfenim byly zjiStény preference uciteld stfednich Skol a dalsi analyza
téchto preferenci vymezila klicova témata jednotlivych pracovnich listd. Soucasti reSersni prace
je vyjmenovani aktualné dostupnych materidli geoinformatiky. Vytvorené vyukové materidly ve
formatu .pdf a potfebna data k praci jsou zpfistupnény na nové vytvorenych webovych strankach,
které jsou volné pristupné pro verejnost, hlavné tedy pro ucitele a studenty stfednich skol.

The bachelor thesis includes the creation of worksheets covering subject of
geoinformation for high schools. The survey identified the preferences of high school teachers.
Further analysis of these preferences defined the key topics of worksheets. Part of the recherché
was the listing of currently available materials of geoinformatics. The created educational
materials provided in the .pdf files and the necessary data for the work are available on the newly
created website which is accessible for free for the public, especially for teachers and high school
students.



Vyuziti hlubokého uéeni pro mapovani vegetace na horni hranici lesa z dat
dalkového prizkumu

Deep learning for tree line ecotone mapping from remote sensing data
Jakub Dvorak, Univerzita Karlova, Praha

Hluboké uceni se v poslednich letech stale vice uplatiuje v dalkovém prizkumu,
predevsim jako klasifikacni algoritmus. Prvni ¢ast této prace popisuje hluboké neuronové sité
pouzivané pro klasifikaci v dalkovém prlizkumu a moZnosti jejich vyuziti. V této ¢4sti prace jsou
diskutovany i implementace hlubokych modelli ve vybranych geografickych softwarech.
Teoreticka zjiSténi z prvni ¢asti prace jsou ovérena pomoci dvou hlubokych konvoluénich siti typu
,Encoder-Decoder” — U-Net a jeji navrhovand adaptace KrakonosNet. Tyto sité jsou vyuzity pro
klasifikaci smrkd a kosodreviny v oblasti krkonosské horni hranice lesa. Normalizovany digitalni
model povrchu je vyuZit k tvorbé dostate¢ného mnozstvi trénovacich dat a klasifikace samotna
je provedena pouze na zakladé optickych dat s velmi vysokym prostorovym rozliSenim. Vysledna
klasifikace je porovndna s nékolika tradi¢nimi metodami, konkrétné se jedna o klasifikator
maximalni pravdépodobnosti, nahodny les a metodu podplirnych vektord. U-Net i KrakonosNet
dosahly na tomto datasetu vyrazné lepsSich vysledkd a budou nasledné vyuZity pro potieby
souvisejiciho vyzkumného projektu.

Deep learning is growing in popularity in the remote sensing community, especially as a
classification algorithm. First part of this thesis describes deep neural networks commonly used
for remote sensing classification and their various applications. Capabilities of selected geospatial
software suites in relation to deep models are also discussed in this part. Theoretical findings
from the first part of the thesis are validated using two deep convolutional Encoder-Decoder
networks — U-Net and its proposed adaptation called KrakonosNet. They are used to perform a
sematic segmentation of spruce trees and dwarf pine shrubs in the tree line ecotone of the
KrkonoSe Mountains, Czechia. A normalised digital surface model is employed for creation of
sufficiently large amount of training data, while the classification itself is performed using only
optical imagery with very high spatial resolution. Resulting classification is compared to a set of
traditional remote sensing classifiers, namely Maximum Likelihood, Random Forest, and a
Support Vector Machine. Both U-Net and KrakonosNet significantly outperform the other
classifiers on this dataset and will be consequently used in a related research project.



Zmeny lesnej pokryvky Tatranského narodného parku Nizké Tatry na
zaklade analyzy multispekralnych satelitnych dat

Changes in the forest cover of the Tatra National Park and the Low Tatra National
Park based on analysis of multispectral satellite data

Veronika Kristofova, Universita Pavla Jozefa Safarika, Kosice

Lesy su neodmyslitelnou sucastou Zivotného prostredia, ako aj narodnych parkov. Ich
pravidelné monitorovanie napomaha k hodnoteniu ich stavu a prijimaniu Ucinnych opatreni
sldziacim k ich zachovaniu. V minulosti bolo pravidelné monitorovanie takychto plosne
rozsiahlych oblasti tazko uskutolnitelné, avsak sucasné moderné technoldgie dialkového
prieskumu Zeme (DPZ), medzi ktoré patri aj multispektralne skenovanie pomocou satelitnych
snimacov, uz dnes umoznuju efektivne skimanie aj rozsiahlych ploch krajinnej pokryvky. Cielom
tohto prispevku je analyza a vizualizacia zmien stavu a rozsahu lesnej pokryvky na uzemi
Tatranského narodného parku (TANAP) a Narodného paru Nizke Tatry (NAPANT), v ktorom
dochadza v poslednych desatrociach, najma v dosledku veternych kalamit a antropogénnych
zasahov k zna¢nému ubytku lesnych ekosystémov. Pre zistenie zmien lesnej pokryvky boli vyuzité
vybrané multispektralne snimky zhotovené druzicami Landsat 7 za obdobie rokov 2000 - 2018.
Vytvorené farebné syntézy a klasifikacia obrazu metddou riadenej klasifikacie umoznili poukazat
na kvalitativne a kvantitativne zmeny v krajinnej pokryvke a jednotlivych kategéridch lesov podla
funkcie na zemi TANAP-u a NAPANT-u, pricom cast tychto vysledkov je pre lepsie znazornenie
interpretovand formou 3D modelov v prostredi QGIS pomocou pluginu Qgis2threejs.

Forests are an integral part of the environment as well as national parks. Their regular
monitoring helps to assess their condition and take effective measures to maintain them. While
in the past, regular monitoring of such large areas was difficult, thanks to modern remote sensing
(RS) technologies, such as multispectral satellite imaging, mapping of large areas of land cover, it
is becoming increasingly effective. The aim of this paper is to analyse and visualize changes in the
state and the extent of forest cover in the Tatra National Park (TANAP) and the Low Tatras
National Park (NAPANT) in which significant loss of forest ecosystems was detected in the recent
decades, especially due to wind disasters and human intervention. To determine changes in the
forest cover, selected multispectral images taken by Landsat 7 satellite for the period 2000 -
2018 were used. The colour syntheses and image classifications created by the method of
supervised classification made it possible to analyse qualitative and quantitative changes in the
land cover and individual forest categories according to their functions in territory of TANAP and
NAPANT. Some of these results are also interpreted in the form of 3D models in the QGIS plugin
Qgis2threejs for better representation.



Tematicky atlas prazskych ostrovi

Thematic Atlas of the Prague Islands
Anna Krusova, Univerzita Karlova, Praha

Cilem prace je vytvofit tematicky atlas, jehoz obsahem jsou mapy vybranych méné
znamych a prevainé suchou nohou nepfistupnych prazskych ostrovu. Dil¢imi cili jsou identifikace
vSech ostrovll na Uzemi Prahy s vyuzitim prostorovych dat a analyz, hodnoceni stavajicich a
pofizeni vlastnich prostorovych dat k vytvoreni podrobnych map vybranych ostrovi a zpracovani
atlasu s dopliujicimi texty a obrazky. V teoretické Casti je provedena reSerSe odborné literatury
a dostupnych zdroj dat o prazskych ostrovech a préace je zasazena do kontextu kartografie. V
praktické casti je popsan cely proces tvorby atlasu, od identifikace jednotlivych ostrov(, pres
terénni Setfeni az po kartografické zpracovani ziskanych prostorovych dat a finalizaci vysledného
dila. Vystupem préce je Tematicky atlas prazskych ostrovd.

The aim of the work is to create a thematic atlas, the content of which are maps of
selected lesser-known Prague islands, mostly inaccessible by foot. The partial goals are the
identification of all islands in Prague using spatial data and analysis, evaluation of existing and
acquisition of own spatial data, which are then used to create detailed maps of selected islands
and processing of an atlas with additional texts and images. In theoretical part, literature and
available sources of data on the Prague islands are researched and the work is placed in the
context of cartography. The practical part describes the whole process of the atlas compilation,
from the identification of individual islands through field survey to cartographic processing of the
obtained spatial data and finalization of the resulting work. The output of the work is the
Thematic Atlas of the Prague Islands, which was made using ArcMap and InDesign software.

Chytra mobilita: Analyza ¢asové (ne)vyhodnosti Park and ride Blansko

Smart Mobility: The Analysis of Time (Dis)Advantageousness of the Park-and-Ride
Blansko

Pavel Orli¢cek, Masarykova Univerzita, Brno

Chytré mésto muzZeme charakterizovat jako souznéni obcan(i se sprdvou mésta a
informaénimi a komunikac¢nimi technologiemi, pomoci nichZ se mésto rozviji v souladu s principy
udrzitelného rozvoje. Ty se promitaji do (minimalné) Sesti tematickych oblasti — os chytrého
mésta. Jedna osa — chytra mobilita — bude detailnéji rozebrana na pripadové studii Zaparkuj a jed’
(respektive Park and Ride, dale P+R) v Blansku. Jeho vyhodnost ¢i nevyhodnost je posuzovdna z
hlediska ¢asové dostupnosti mésta Brna z P+R Blanska oproti uziti automobilu. Pro vyzkum jsem
vyuzil data z Google Maps API a Jizdnich radl IDOS. Z analyzy mimo jiné vyplyva, Zze P+R v Blansku



neni Cisté z asového hlediska pfilis vyhodny. Do kone¢ného rozhodnuti, zda pouZit P+R ¢i nikoliv,
viak vstupuji dalsi Cinitelé, ktefi jsou popsani.

Smart City can be defined as the alighnment of citizens with government and Information
and Communication Technologies in which the city is sustainably developing. The principles of
sustainable development reflect on (at least) six thematic areas —the axes of Smart City. The case
study of the Park and Ride (P+R) in Blansko demonstrates Smart Mobility which is one of the six
axes of Smart City. An advantageousness or disadvantageousness of the P+R from a time-
accessibility point of view between Brno and the P+R in Blansko is examined in this study in
comparison with using car instead. The data were obtained from Google Maps APl and
Timetables IDOS for this analysis which shows, that the P+R in Blansko is not advantageous
enough when we take into consideration only the duration of the journey. Nonetheless, the
choice to use or not to use P+R depends also on more factors which are described.

Historicky vyvoj Kralodvorského zamku pomoci geoinformacnich metod

Historical development of Kralodvorsky zamek by geoinformation methods
Veronika Rusd, Univerzita Karlova, Praha

Bakalarska prace se zabyva 3D rekonstrukci, vizualizaci a naslednou prezentaci objektu
pomoci geoinformacnich metod. Cilem prace bylo vytvofit 3D model zdmku v Krdlové Dvore ve 3
Casovych obdobi na zakladé nalezenych dat. Pro rekonstrukci bylo vyuZzito historickych fotografii,
stavebni dokumentace a dalSich datovych podkladt. Pfi tvorbé 3D modelu byla snaha o co
nejvérnéjsi vystizeni podoby zdmku a jeho nejblizsiho okoli. DalSimi cili byla vizualizace modell a
jejich prezentace v prostfedi webu. VedlejSimi cili byly dvé literarni reSerSe vénujici se
problematice 3D modelovani. V teoretické ¢asti jsou popsany metody3D modelovani, druhy 3D
modelU a jejich vyuZiti, teorie 3D a digitalnich model(i terénu a interpolacni metody. V praxi byly
vytvofeny 3modely zachycujici zamek pred rokem 1253, 1970 a v roce 2020 ve SketchUp,
vizualizace probéhla v softwaru Lumion. Vysledkem jsou prlletové animace a modely
prezentované na webu Theasys. Obrazové vystupy jsou pak dale porovnany s historickymi
fotografiemi.

This thesis deals with 3D reconstruction, visualization and subsequent presentation of
object using geoinformation methods. The aim was to create a3D model of the KralGv Dvur castle
in three time periods based on data found. Historical photographs, construction documentation
and other data were used for the reconstruction. When creating the 3D model, an effort was
made to capture the appearance of the castle and its immediate surroundings as faithfully as
possible. Other goals were the visualization of models and their presentation on a website. The
secondary objectives were two studies of literature dealing with the issue of 3D modeling. The
theoretical part describes the methods of 3D modeling, types of 3D models and their use, the
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theory of 3D and digital terrain models and interpolation methods. In practice, 3models were
created capturing the castle before 1253, 1970 and in 2020 in SketchUp, the visualization took
place in Lumion software. The results are fly-through animations, and models presented on the
Theasys website. The image outputs are further compared with historical photographs.

Turisticka mapa Srbska v Ceském krasu se zaméfenim na znazorfiovani
krasového reliéfu ArcMap a InDesign

Tourist map of Srbsko in Cesky kras with focus on karren relief depiction
Marie Sagkova, Univerzita Karlova, Praha

Cilem této bakalarské prace je vytvofit turistickou mapu velkého méritka zachycujici obec
Srbsko v Ceském krasu a pFilehlé okoli. Prace se zaméfuje na znazornéni krasového reliéfu. Dil&im
cilem prace je shromaZdit a zhodnotit dostupna prostorova data, vhodna pro tvorbu mapy. Prace
je zamérena na data CUZK, databdzi JESO i volné dostupnou datovou sadu OpenStreet Map. Tato
data byla nasledné zpresnéna a doplnéna terénnim Setfenim, které probihalo pomoci ArcGIS
Collectoru a GNSS pfijimace. Zavérecna Cast prace popisuje tvorbu turistické mapy, kterd
respektuje kartografické zasady a proces navrhovani znakového klice. Vysledna mapa je
grafickym vystupem prace a je mozné ji pouzit jako sklddanou pfenosnou mapu i jako vyvésni
mapu.

The aim of this bachelor thesis is to create a large-scale tourist map capturing location of
Srbsko (Cesky kras) and surrounding area. The focus is on karren relief depiction. The partial goal
of the thesis is to collect and evaluation quality of the available spatial data useful for creating
the large-scale map. As the main source of existing data are used CUZK data, JESO database and
database OpenStreet Map, which is available for free. These data are suplemented based on field
survey, which took place using the ArcGIS Collector and a GNSS receiver. The final part describe
creation of the tourist map, that respects cartography rules and designing of the symbology. The
map is a graphical output of the thesis and can be used as a folding map as well as a board map.

Turistickd mapa okoli PravCické brany se zamérenim na velkoméritkové
mapovani piskovcového reliéfu

Tourist map of the Pravcickd brana Rock Arch and its surroundings with focus on
large-scale sandstone relief mapping

Markéta Zuravskd, Univerzita Karlova, Praha
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Prispévek se zabyva tvorbou podrobné turistické mapy velkého meéfitka zachycujici
lokalitu Pravéické brany a okoli v NP Ceské Svycarsko se zamé&fenim na znazornéni piskovcového
reliéfu. Dlraz je kladen predevsim na vyuZiti informaci o skalnich Utvarech z dat podrobného
leteckého laserového skenovani (LLS), ktera umoznuji znazornit skalni Utvary pomoci metody
stinovani. Ostatni data pro vytvoreni podrobné mapy jsou ziskana z dostupnych starych map
Ceského Svycarska a soucasnych prostorovych dat uvedené lokality. V ramci bakalaFské prace
probéhlo jejich zpfesnéni a doplnéni terénnim Setfenim s vyuzitim GNSS. Terénni Setfeni bylo
provedeno predevsim pomoci mobilni aplikace Collector for ArcGIS na podkladu digitdlniho
modelu reliéfu vytvoreného z dat LLS. Vysledna mapa je zpracovana v softwaru ArcGIS Pro. Kromé
metodiky sbéru a zpracovani dat, na které se tento prispévek zaméfuje, jsou zde také nastinény
etické aspekty mapovani v chranénych dzemich.

This presentation deals with the creation of a detailed large-scale tourist map that shows
the location of the Pravcickd brana Rock Arch and its surroundings in the Bohemian Switzerland
National Park with a focus on depicting the sandstone relief. Emphasis is placed on the use of
information about rock structures from detailed aerial laser scanning data, which allows the
representation of rock formations using the shading method. The other data for the creation of
a detailed map are obtained by evaluating the available old maps of Bohemian Switzerland and
contemporary spatial data of the location. As part of the bachelor's thesis, they were refined and
supplemented by field research using GNSS. The field survey is conducted mainly using a mobile
application Collector for ArcGIS on the basis of a digital relief model created from aerial laser
scanning data. The resulting map is processed in the ArcGIS Pro software. In addition to the
methodology of data collection and processing, which this presentation focuses on, the ethical
aspects of mapping in protected areas are also outlined.
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Modelovanie povrchu rie€neho dna pomocou blizkej fotogrammetrie
s pohladom cez vodu

Modelling river bed surface using through-water digital imagery and close-range
photogrammetry

Daniela Laubertovd, Universita Pavla Jozefa Saférika, Kogice

Sucasny pokrok v oblasti dialkového prieskumu blizkou fotogrametriou z bezpilotnych
leteckych zariadeni otvoril nové prilezitosti na vysoko podrobné trojrozmerné (3D) mapovanie
zemského povrchu. Aplikacia blizkej fotogrametrie pre mapovanie povrchov Zeme je beina a
dobre preskimansg, ale pouzitie tejto metddy pri mapovani povrchu pod vodou zostava aj nadalej
vyzvou. Hlavnou bariérou presného batymetrického mapovania pomocou akejkolvek
fotogrametrickej techniky je korekcia lomu svetla, ked prechddza medzi dvoma r6znymi médiami
(vzduch a voda), ¢o sposobuje, Ze hibka vody sa javi plytsia, ne# v skutoénosti je a tento jav je v
predkladanej diplomove] praci porovnavany na datasetoch pred a po aplikacii indexu lomu vody
(1.34). Tato metdéda je najuzitoénejSia v pripade stojatych alebo pomaly tecucich &istych a
plytkych vodnych utvarov, ktoré poskytuju prileZitost overit schopnosti UAV a fotogrametrie pri
tejto Ulohe. Predlozeny vyskum je zaloZzeny na fotografidch ziskanych pomocou UAV, ktoré boli
ziskané pocas medzinarodného workshopu vyskumného timu Ustavu geografie Prirodovedecke;j
fakulty Univerzity P.J. Safarika v KoSiciach pre rieku Jizera na ¢esko-polskej hranici v auguste 2019.
UAV, pomocou ktorého sa podarilo ziskat celkovo 246 snimok v 3 roznych letovych vyskach, je
DJI Phantom 4 Pro s integrovanou digitalnou kamerou. Podmienky letu sa liSili tak, aby sa
otestoval ich vplyv na kvalitu digitalneho vyskového modelu. Postup spracovania udajov zahrial
niekolko krokov: prispésobenie obrazu na zaklade metédy Structure-from-Motion (Struktura z
pohybu), modelovanie hladiny a hranice hladiny vody, korekcia vysky pre body vo vodnej hladine
(korekcia lomu) a odvodenie konecnej hodnoty. Digitalny vyskovy model (DEM) a hodnotenie
geometrickej kvality je zaloZzené na referenénych nivelacnych Udajoch nameranych z dna rieky.
Vysledky zahfiiaju husté 3D mracna bodov s hustotou niekolko stoviek bodov na meter Stvorcovy.
Vytvorené DEM sa mo6Zu pouzit na analyzu morfolégie dna rieky, modelovania povodni a
modelovania ekosystémov rieky.

Contemporary advances in close-range remote sensing from unmanned aerial vehicles
opened new opportunities for highly detailed three-dimensional (3D) mapping of the Earth’s
surface. Applications of close-range photogrammetry for land surface mapping are common and
well researched, but the use of this method in mapping underwater surface still remains a
challenge. The main barrier to accurate bathymetric mapping with any photogrammetric
technique is correcting for the refraction of light as it passes between the two different media
(air and water), which causes water depths to appear shallower than they are and this is
presented within this thesis in the form of comparison of the datasets before and after
application of refractive index of water (1.34). The method is most applicable in case of still-
standing or slowly flowing clear and shallow water bodies providing opportunity to verify the

14



capabilities of UAVs and photogrammetry in this task. The presented research is based on
photographic imagery acquired in by the Institute of Geography, Faculty of Science, P. J. Safarik
University in KoSice for the lJizera river on the Czech-Polish border in August 2019 within a
workshop of international research team. The UAV used to acquire a total of 246 images with 3
different flight heights is DJI Phantom 4 Pro with an integrated digital camera. The conditions
varied in flying heights to test their effect on the digital elevation model quality. The procedure
of data processing involved several steps: image matching based on the structure-from-motion
approach (SfM), modelling the water level surface and boundary, correction of elevation for
points within in the water surface (refraction correction) and derivation of final Digital Elevation
Model (DEM) and geometric quality assessment based on reference river bottom levelling data.
The results comprise dense 3D point clouds of various scenarios with densities of several
hundreds of points per square meter. DEMs generated can be used for analysing river bottom
morphology, flood modelling and river ecosystem modelling.

Kvantifikace evapotranspirani a ochlazovaci funkce vegetace prostredky
DPZ v Olomouci a okoli

Quantification of evapotranspiration and cooling function of vegetation by remote
sensing in Olomouc

Tereza Novakova, Univerzita Palackého, Olomouc

Diplomova prace se zaméruje na kvantifikaci evapotranspirace a ochlazovaci funkce
jednotlivych typl povrchl ze satelitnich multispektralnich a termadlnich snimk( Landsat 8,
doplnénych o meteorologicka data ze senzorové sité a terénni kontrolni data ve formé sbhéru
povrchové teploty vybranych typl ploch pomoci ruéni termokamery. Prvnim dil¢im cilem je
identifikace dulezitych vlivi na ochlazovaci funkci. DalSim dil¢éim cilem je vytvoreni vypoctu
pomoci pocitacového skriptu, ktery kvantifikuje ochlazovaci funkci. Posledni diléi cil je zaméren
na aplikacni reSeni na zajmovém Uzemi. Soucasti posledniho dil¢iho cile je i interpretace vysledku
a ovéreni sprdvnosti vysledkd. V teoretické ¢asti prace jsou rozebrany jednotlivé pristupy k
vypoctu rlznych ¢asti Indexu miry ochlazeni (Cooling Capacity Index) a je zde popsdna dllezitost
ochlazovaci a evapotranspiracni funkce vegetace. Praktickd €ast prace sestava z vytvoreni
skriptu, ktery Index miry ochlazeni spolu se vSemi komponentami odhadne. Soucasti préace je i
srovnani odhadnutych hodnot s mérenim v terénu. Vysledky prace potvrdily vyssi ochlazovaci
potencial vegetace, zejména lesnich porostd a ukazaly tfi klicové komponenty, které maji vliv na
vysledek: povrchova tepla objektu, albedo a koeficient plodiny. Vysledky vyzkumu odpovidaji
obdobi od bfezna 2020 do prosince 2020 a predstavuji kompletni workflow, které je mozné vyuzit
pfi feSeni podobnych udloh. V lednu 2021 byla zaznamendna porucha termalniho senzoru satelitu
Landsat 8, kterd znemoznila pristup k snimkim a tedy i podrobnéjsi vyhodnoceni snimkd.
Vysledny skript byl testovan a zdokumentovan na Cistém virtualnim stroji s opera¢nim systémem
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Windows 10 v prostfedi Oracle VirtualBox, kde se prokazala jeho funkcénost. Konfigurace
potfebnych ¢asti nutnych ke spusténi je dostupna v prilozeném videondvodu.

Thesis focuses on quantification of evapotranspiration and cooling function of different
surfaces based on Landsat 8 images. Theoretical part consists of researching various approaches
to calculate Cooling Capacity Index. The practical part includes a script calculating the index along
with all necessary components. A comparison of calculated values and field measurements is
included.

Korekce lokalniho dopadového Uhlu SAR dat pro analyzu ¢asovych rad:
metoda specificka pro krajinny pokryv

A correction of the local incidence angle of SAR data: a land cover specific approach
for time series analysis

Daniel Paluba, Univerzita Karlova, Praha

K zajisténi co nejvyssiho mozného casového rozliseni radarovych dat SAR je nutné pouzit
vsechny dostupné drahy druzic nad danym uzemim. To mlZe predstavovat vyzvu v hornatém
terénu, kde boéni snimani druzic SAR v kombinaci s rdznymi sklony a aspekty terénu muze silné
ovlivnit intenzitu zpétného radarového rozptylu. Tyto chyby zplsobené terénem je treba
odstranit pro mozné porovnani dat v ¢ase. Ackoli v literatufe jsou popsany metody, které se
zabyvaji timto problémem, Zadnd z téchto metod neni pfipravena na operativni a snadno
pfistupnou analyzu Casovych fad v horskych oblastech. Tato studie se zabyva metodou korekce
lokdIniho dopadového uhlu (LIA) pro analyzu ¢asovych fad lest v horskych oblastech. Metodika
je zaloZena na poutZiti linearni zavislosti mezi radarovym zpétnym rozptylem a LIA, ktery se pocitd
pro kazdy satelitni snimek zvlast. Algoritmus korekce byl pfipraven v cloudové platformé Google
Earth Engine (GEE) s vyuZzitim volné dostupnych dat Sentinel-1, digitdlniho modelu terénu SRTM
a databazi CORINE a Hansen Global Forest. Metoda byla testovdna na 15 pfipadovych studiich ve
stfedni Evropé. Vysledky dosazené vyvinutou metodou prokazaly ucinnou korekci LIA ve
zkoumanych oblastech. Casové Fady po korekci ukdzaly snizené kolisani hodnot zpétného
rozptylu (zpUsobené rdznymi LIA v kazdé akvizi¢ni draze). Navrzena metoda byla také porovndna
v soucasnosti nejpouzivanéjsi metodou, tzv. Terrain Flattening, v desktopovém prostredi.
Porovnani prokazalo vétsi snizeni fluktuace casové rady zpusobenych ridznymi akviziénimi
drdhami pomoci navrzené metody. Vytvoreny algoritmus byl implementovan v GEE jako volné
dostupna funkce, coZz umozni pristup k této funkci Siroké komunité zabyvajici se zpracovanim SAR
dat.

To ensure the highest possible resolution of SAR radar data, it is necessary to use all
available satellite orbits over the selected area. This can be a challenge in mountainous terrain,
where the side-looking geometry of space-borne SAR satellites in combination with different

16



slope and aspect angles of terrain can strongly affect the backscatter intensity. These terrain
errors need to be eliminated for possible comparison of data over time. Although methods that
address this problem are described in the literature, none of these methods are prepared for
operative and easily accessible time series analysis in mountain areas. This study deals with the
method of local incidence angle (LIA) correction for the analysis of time series of forests in
mountain areas. The methodology is based on the use of a linear relationship between radar
backscatter and LIA, which is calculated for each satellite image separately. The correction
algorithm was prepared in the Google Earth Engine (GEE) cloud platform using open-access
Sentinel-1 data, the SRTM digital terrain model and the CORINE and Hansen Global Forest Change
databases. The method was tested on 15 case studies in Central Europe. The results obtained by
the developed method proved an effective correction of LIA in the examined areas. Time series
after correction showed reduced variance in backscatter values (caused by different LIAs in each
acquisition path). The proposed method was also compared to the currently most used method,
the so-called Terrain Flattening, in a desktop environment. The comparison showed a greater
reduction in time series fluctuations caused by different acquisition paths using the proposed
method. The developed algorithm was implemented in GEE as a freely available function, which
will allow access to this function to a wide community engaged in the processing of SAR data.

Casopriestorova analyza dat zo socidlnych sieti vo vztahu k verejnej
doprave

Spatiotemporal Analysis of Messages from Social Networks for Public Transport
Martin Zajac, VSB - Technickd Universita Ostrava

Socidlne siete su v sucasnosti pritomné takmer pri kazdej aktivite, ktoru ludia vykonavaju.
Denne je na roznych platformach publikované nespocletné mnozZstvo prispevkov. Okamzité
reakcie na udalosti, Sirenie informacii, diskutovanie o aktualnych témach ¢i dopravné
reportovanie. Cieflom diplomovej prace je porovnanie situdcie vyuzitia Twitter-u pre lokalizované
dopravné reportovanie k verejnej doprave v Londyne, Madridskej metropolitnej oblasti a v Prahe.
Praca sa zaoberd problémami lokalizacie prispevkov zo soc. siete Twitter. Na priklade tweetoch
o doprave z najfrekventovanejsich stanic mesta Londyn a Praha vyhodnocuje diskutované témy
a sentiment prispevkov a hodnoti ich ¢asopriestorové vzory a porovndva ich so situaciou v
Madridskej metropolitnej oblasti. Vysledky ukazuju podobnosti denného a tyzdenného rezimu i
hodnotenych tém ale aj $pecifické odchylky. Moznosti vyuZitia siete Twitter zatial v CR
nedosahuju vdaka poctu uzivatelov takého rozsahu ako v inych metropoldch, napriek tomu maju
velky potencial v budicom vyuziti.

Social networking sites are currently present in almost every activity that people do.
Countless posts are published daily on various platforms. Immediate responses to events,

17



dissemination of information or discussion of current topics or traffic reporting. The aim of the
thesis is to compare the situation of using Twitter for localized traffic reporting for public
transport in London, the Madrid metropolitan area and Prague. The thesis deals with the
problems of locating posts from the social network Twitter. Furthermore, on the example of
tweets related to traffic from the busiest stations in the cities of London and Prague, it evaluates
the discussed topics, sentiment of the posts and evaluates their spatio-temporal patterns and
compares them to the situation in the Madrid metropolitan area. The results show the similarities
of the daily and weekly regime as well as the evaluated topics, but also specific deviations.
Because of the number of users, the possibilities of using Twitter in Czech Republic have not yet
reached such range as in other metropolises, nevertheless they have great potential for future
use.
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