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Abstrakt. Projekt se zabyva pohybem méstské populace a moZnostmi jeho
kartografické vizualizace. Na pocétku realizace projektu ptitom byly tti hlavni
cile — na tiech vybranych lokalitéch v Olomouci vysledovat pohyb méstské
populace, statisticky tento pohyb vyhodnotit v rtznych ¢asovych intervalech a
zhodnotit moznosti jeho kartografické vizualizace. Vybrané metody tematické
kartografie vhodné pro vizualizaci pohybu populace pak byly v ramci naplnéni
cilt realizovany v mapéach. Bylo nutné srovnat moznosti kartografické vizualizace
s moznostmi souc¢asné dostupného softwaru. Také bylo velmi zajimavé porovnat
existujici rozdéleni vyjadiovacich metod tematické kartografie od odbornika na
kartografii a geoinformatiku z celého svéta. Préce mimo jiné také dokumentuje
metody pouzivané pro vyjadieni pohybu ve starSich materidlech. Na zavér je
uvedeno shrnuti a doporuceni, jak 1ze vytvéret mapy znazornujici pohyb méstské
populace korektnim zpasobem a vyhodnoceni internetového dotazniku. Projekt
byl realizovén v rdmci bakalarskeé prace.

Kli¢ova dova: pohyb populace, vizualizace, vyjadiovaci prostiedky, kartografie

Abstract. This thesis is dealing with city population movement and its
cartographic visualization. There were three gods. trace the movement of city
population in three localities examined, statistically analyse this movement and in
the cartographic part assess the possibilities for its cartographic visualization.
A practical realization of assessed methods and a creation of sample maps, which
is an essential part of this research, are also included in this thesis. It was
necessary to compare possibilities of cartographic visualization with abilities of
software and also various dividing of methods in thematic cartography was very
interesting to study and compare. The thesis also addresses visualization
possibilities of used methods for movement in the past. At the end is made the full
summary of the results and analysis and presentation how to make maps of city
population movement correctly. This project was realized as a bachelor’ s thesis.
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1 Introduction

There are many researches on population movement in various scales. For example
visualization of transcontinental flights in the scale of the world, visualization of commuting
to work in the scale of countries or visualization of transport in the city scale. But there is not
any research on city population movement in so large scale to visualize population movement
on the square, in the shopping centre or in the blocks. All researches in those scales were done
just for immediate usage during construction works and the like. But it is hard or sometime
impossible to use cartographic methods used in small scales to an area of few sguare
kilometres. Because of that, this work tries to be an inspiration for everybody who is looking
for the possibilities of cartographic visualization of city population movements on small
areas. After analyses of collected data, this thesis should be an inspiration to social,
demographic or philosophic interpretation of reasons and effects of this movement. Usage of
thisresearch is very wide.

2 City population movement and cartographic visualization

At the present time, this question is really highly actual topic. It is interesting to the utility
services like advertising or propagation as well as in combat of terrorism, when terrorists are
trying to attack places, where the city population has natural centres. In the same way a person
who wants to prevent terrorist attacks is looking for a population movement in time scale.
And there are not just terrorists who can cause the danger for population. There are also
natural disasters and unexpected accidents that demand knowledge of evacuative capacity of
neighbourhoods and localities in explicit time. That is why monitoring and interpretation
of city population movement is so important topic. With regard to absence of standardization
in the thematic cartography many creators of maps (and not only cartographers) do not know
suitable possibilities for visualization of city population movement. And it is the main aim of
this thesis to help in this question.

2.1 Collecting information and data

During the work on this project it was necessary to go through specific literature sources
dealing with city population movement and movement in general, consult specialists and
contact various institutions of different branches to analyse the study questions. There has
been contacted abouit fifty specialists to improve the background research. It was necessary to
find possible methods of cartographic visualization and compare them with software
possibilities. With the conclusion of this part there were determined suitable possibilities for
visualizing of city population movement.

Then, there were set rules for collecting of data. It was achallenging part of this work. The
collecting of data has taken four weeks and about 400 hours of measuring. After consultations
there were examined three localities in the city — square of Horni ndmésti, OC Hana shopping
centre and neighbourhood of Cerna cesta The creation of sample maps, which was
an essential part of this research, was next step.

An indisputable part of the thesis is a statistic analysis of the result of measuring and
collecting of data dealing with city population movement. There were set hypothesis and they
were analysed with application of data from developed database.
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Picture 1. Collecting of data.
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Picture 2. Output of the collecting of data— tablesincluded in the database.
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2.2 Possibilities of cartographic visualization

There are many possibilities how to visualize city population movement. But in general, there
are two main groups of methods. The first group are static maps and the second group are
dynamic maps or static maps with dynamic symbols. Methods that are used for static maps
can be always used for dynamic maps. On the contrary it is mostly hard or impossible. Just
because that the thesis is mainly speaking about methods for static maps. By the computer
cartography, it can be upgraded and variegated by dynamic symbols, movies, animations,
music, etc.
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Picture 3. Possible methods of cartographic visualization according to famous cartographers.

Visualizing the city population movement means visualization of qualitative and quantitative
characteristics as well. Data that were collected by measuring and collecting as a part of this
project are located to one point — standing place or to the area — monitored localities. The
easiest way how to visualize collected data are point-located methods or point-located
diagrams. There are many of them, but the basic ones are column diagrams, square diagrams,
circular diagrams, semicircular diagrams, triangle diagrams and figurate diagrams. Always
one or more parameters of the symbol represent the value.

There can be also used line-located methods and diagrams. We use them on a larger area, for
example to visualize the utilization of traffic or streets. The last group are area-located
methods and diagrams, which represents data of polygons. Also these types were used during
creation of sample maps.

Modern technologies offer using of GIS — geographic information systems for spatial
analyses, for example to interpolate collected values or datistical tools to analyse the
theoretical fragmentation, etc.
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Unfortunately, thematic cartography has been never standardized and there is no chance to the
future to do that. Because of that, there will be always many opinions and theories what
method is the best and what other methods can be improved. Because this thesis is just the
study, there was a big hazard to cover up subjectivism into the results. In order to eliminate
any possible subjectivity in the thesis there was created an on-line research conducted among
users of maps in order to acquire information about their preferences. During 45 days there
were 141 respondents that filled up questions and the result was covered into the conclusion
of this research. Of course the number of respondents was too low, but it was good
demonstration how it can work.
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Picture 5. Index of on-line research.

And what usage does this thesis have? I n the extend, it has been realised, the town council of
Olomouc used it to have a model how to prepare collecting of data and also the analyses, that
were done on the examined localities, were used for changing the stand places of rescue
workers during possible evacuation. One advertising agency used it for improving impact
factorsin these localities and the thesis was offered to people that were interested in the topic.

3 Concluson

The possibilities of making thematic maps dealing with city population movement are mainly
dependant on collected data and their structure and quality. To pass the requirements of the
thesis task, there has been sufficient measuring for four weeks. Of course, for making correct
analyses, there is a need of much bigger data collection. Also there can not be said, that there
are described all the possible methods. On the contrary, there are just examined assessed
methods, which are mostly used. It is a base for next studies and research. At the end of the
thesis there is a full summary of the results and analyses and a presentation how to make
maps of city population movement correctly.
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This project was realized as a bachelor’s thesis. It was presented on the student conference
GIS&ek and has won the first prize in the bachelor’ s degree thesis competiton. The poster of
the thesis (in English) was submitted into HERODOT Student Poster Competition and also

has won. Thanks to that, the thesis was presented on the HERODOT and ESRI conferencesin
September 2007 in Stockholm.

4 Gallery of sample maps

POHYB MESTSKE POPULACE V LOKALITE HORNIHO NAMESTi V OLOMOUCI
pocet pohybuijicich se osob za hodinu v ¢ase 11.00 hodin dne 19. 9. 2006
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Map 1. Column diagrams.

POHYB MESTSKE POPULACE V LOKALITE HORNIHO NAMESTi V OLOMOUCI
prumérny pocet pohybujicich se osob za hodinu dne 19. 9. 2006
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Map 2. Polygon diagrams - darts.
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POHYB MESTSKE POPULACE V LOKALITE SiDLISTE CERNA CESTA V OLOMOUCI

primérny pocet pohybujicich se osob za hodinu v primérném dni roku 2006
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Map 3. Circular diagrams.

POHYB MESTSKE POPULACE V LOKALITE OBCHODNIHO CENTRA HANA V OLOMOUCI
pocet pohybujicich se osob za hodinu v ¢ase 20.00 hodin dne 20. 9. 2006
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M ap 4. Square diagrams.
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POHYB MESTSKE POPULACE V LOKALITE HORNIHO NAMESTI V OLOMOUCI
prameérny pocet pohybuijicich se osob za hodinu dne 19. 9. 2006
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Map 5. Line diagrams— “ribbons’.
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