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Department of Geoinformatics

* Faculty of Sciences at Palacky
University in Olomouc

* Programmes
 Bachelor degree
» Master degree
 Copernicus Master in Digital Earth
« PhD

Google Earth
Data SI0, NOAA, U.S. Navy

80 students + 25 staff and PhD
https://www.youtube.com/watch?v=I4M-
StUdentS 8M3MKxY&ab channel=JanOpletal
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* Digital cartography
* Remote sensing

* Spatial analysis in GIS

« 3D printing and 3D visualisation
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Palacky University

1573, second after Charles Univesity
In the whole city

23 000 students

8 faculties
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Palacky University
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Hledat v univerzitnich mapa
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Olomouc

6st largest city

200 km from Prague and
61 km from Brno

280 km from
Székesfehérvar

Morava river
UNESCO
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Olomouc
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e
About me

e PhD student

» spatial and urban planning, geoinformatics in human geography, 3D
modelling

« Computer Science (Basics of informatics) - exercises

 Master and bachelor degree also in Olomouc
* Accessibility analysis of public infrastructure
* Application of Geodesign in ArcGIS GeoPlanner
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Olomouc in 3D

* Support from the Ministry of Culture
« Until 2027

* 3 departments from UP and Museum
of Art Olomouc
* Faculty of Arts - Department of Art
History
* Faculty of Arts - Department of History

* Faculty of Science - Department of
Geoinformatics
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Olomouc in 3D

* What is our job?
* Digitalization of old maps
 Development of map applications
* Creation of 3d models of buildings

e Demo: 3D Olomouc - tf. Svobody
(arcgis.com)
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https://experience.arcgis.com/experience/4691ce179e394cc3b9ff9bbeaead2963
https://experience.arcgis.com/experience/4691ce179e394cc3b9ff9bbeaead2963

e
Olomouc in 3D

e Qutcomes;

 Map of the historical development of
Olomouc

 Map of changes in Olomouc over time
* 3D map of Olomouc (3D model)

« Josef Ksir Photographs Database
 Two exhibitions

* International conference
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Dissertation

* Multicriteria analysis of land suitability in spatial planning

 Extend the current methods of multicriteria analyses of land suitability in spatial
planning

* newly available datasets (e.g. greenspace passport, traffic passport, perceived safety,
crime, demographic indicators, workplace locations, vulnerability maps)

* new calculation methods (e.g. accessibility analyses, safety analyses, internal
development area search methods)

|dentification of suitable areas for urban development

The individual processing phases will be automated in the GIS
Evaluation of the available datasets

Proposal for a suitable form of visualization of the created outputs

[N
Olomouc and Department of Geoinformatics 6' DEPARTMENT OF GEOINFORMATICS
19.03.2024

Palacky University Olomouc | Faculty of Science




Dissertation

locations for
* Multicriteria analysis of land development
suitability in spatial planning
. . . . territorial limits
* Multicriteria analysis
 The input - different thematic 0-Bps
criteria land suitability | weight: 100%
» Criteria have weights (their - ——
Importance) weight: (X +Y+2)% | group of criteria 1 group of criteria 2| weight: (M+N+0)%
* Land suitabilit % \
. y . . 0 - 10 pts. 0-10 pts. \\l] -10pts. 0-10 pts/ 0 - 10 pts. 0-10 pts.
: The abl_"lty Of a terrltory tO PFO_VIde criterion 1 criterion 2 criterion 3 criterion 4 criterion 5 criterion 6
d Certalnnumber Of pOSSIbllltles . weight: X% weight: Y% weight: Z% weight: M% weight: N% weight: 0%
and conditions for different uses in
order to meet the needs of human
society
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Dissertation

» Case study Jihlava
* Land suitability for Living and Industry
* Urban planner methodology - AHP, MCA

* Three time horizons
. 2023 logitcs
« 2028 !
« 2033

 Data modelling - future state of the place

* Article - work in progress

Value of land suitability
0 1 2 3 4 5 6 7 8 9 10 Municipal boundaries

- I Cadastral area | |
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freely available present industry and
n n data (e.g. 0SM) logistics
DI ssert at I On F————— inputdata | =>| criteria | =>| land suitability
master plans and housing
spatial analytical -
g documents i’ horizon 5 years industry and
3 logistics
= plan(?ing tota input data | => | criteria | =>| land suitability m{sing
L B studies moddeling
* Case study Jihlava | I re—
|nveftment orizon [U years industry and
. . plans logistics
°
Crlterla inputdata | =>| criteria | => | land suitability —1h )
ousing

32
28 housing
13 Industry

* Data modelling
* Scripts in Python, ArcGIS Pro
 Only in specific places = areas for development
* Only for specific criteria

 Data sources: spatial analytical documents, spatial
studies, and investment plans

 =Realistic background

Olomouc and Department of Geoinformatics 6
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Housing Industry and

logistics

. Kosov
X Fin“"kq u Jihlavy,
/

Industry and logistics

Housing development area development area

0 Building

Municipal boundaries

Cadastral area
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Weight Weight
Group of criteria Criterion = 6 — Method of calculation Group of criteria Criterion = 6 — Method of calculation
Housing Industry and logistics Housing Industry and logistics
Ownership of plots by the Accessibility of Accessibility calculation
e 4,00% 4,80% Classification v 2,50% - ; yeaed
city playground with another variable
Property relations
Number of owners of the Accessibility of sports Accessibility calculation
2,10% 3,20% Classification Recreation ey 2,40% - X v caled
plot facilities with another variable
public safet Frequency of offences 8.70% Phenomenal density with Accessibility of a place of £.50% Accessibility calculation
v ALEs7 s classification daily recreation G with another variable
Air pollution 1,40% - Euclidean distance Solar radiation intensity 1,50% - Classification
Noise pollution 2,50% - Classification Terrain morphology Terrain ruggedness 3% - Classification
Environment Settlement distance - 35% Euclidean distance Slope of the terrain - 15% Classification
Phenomenal density with Distance of the service
Proportion of green areas 3,40% - cIassificatioLy road 6,40% - Euclidean distance
Accessibility of public Basic accessibilit: Phenomenal density with
v 6,60% 3,30% ST Pavement facilities 9,20% - 3’ aensity
transport calculation classification
Transport infrastructure
) Accessibility of regional 2.40% £10% Basic accessibility Accessibility of motorway B 7% Basic accessibility
Public transport public transport ! ' calculation or class | road calculation
Frequency of public Accessibility calculation
t(:anspgrt Iizks 4,40% 3,60% with anot:\/er variable Distance by rail - 4,50% Euclidean distance
Accessibility of gastro Accessibility calculation Distance of the water
19 - % % Eucli n distan
services % with another variable pipeline 5% 5.80% uclidean distance
Accessibility of groce Accessibility calculation Distance of the gas
IR % - ; yeaied el 1,80% 2,40% Euclidean distance
shops with another variable pipeline
Accessibility of Basic accessibilit:
. v 3% - X v Distance of sewerage 5% 4% Euclidean distance
Civic amenities and kindergarten calculation
Technical infrastructure
services Accessibility of primary Basic accessibility Distance to the power . .
<chool 4,20% - calculation oy 2,20% 2,80% Euclidean distance
Accessibility of prima Accessibility calculation
yeiL 2 1,50% - . v . Distance of the heat pipe 3% - Euclidean distance
health care with another variable
Basic accessibilit: Distance of the optical
Accessibility of pharmacy 1,50% - c accessibility I o 1,90% - Euclidean distance

calculation
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Dissertation

* Case study Jihlava

 Changes between years
« 2023 - 2028

Housing

2023 - 2033

2023 - 2028

» 2023 - 2033

* |Influence of individual criteria

Industry and logistics

Industry and
logistics

Housing
Value change
2023 to 2028 2023 to 2033 2023 to 2028 2023 to 2033

<2 - - 0,5% 0,1%
<1 - B 0,3% 2,1%

<0 0,8% 0,4% 5,3% 8,5%

unchanged 72,7% 69,8% 80,1% 74,9%

>0 24,5% 25,2% 13,5% 14,3%

>1 1,8% 3,7% 0,3% 0,1%

>2 0,2% 0,6% B -

~3 - 0,3% - - Changes in land suitability

4 -3 -2 -1 0 unchanged 0 1 2 3 4 5§ Municipal boundaries 5 km
. | Cadastral area [

Olomouc and Department of Geoinformatics
19.03.2024

DEPARTMENT OF GEOINFORMATICS

Palacky University Olomouc | Faculty of Science




e
Dissertation

» Case study Jihlava

¢ Outcome
* ldentified areas that are suitable for investment
Relationship of the land suitability for Industry with the land suitability for housing
* Decrease for Industry but increase for housing
Slight increase in land suitability
« Especially in and around areas for development

To significantly increase the land suitability, the investments would have to be
more massive and of a long-term nature

According to the results, the growth of land suitability is now inert at the current
scale of investment
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Thank you for your attention |
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