Urban Planner
Analytical Tool for
Land Suitability Evaluation

Jaroslav Burian

b DEPARTMENT OF GEOINFORMATICS . URBAN
Palacky University in Olomouc PLANNER

www.urbanplanner.cz March 16t 2016 ' gLRES::ER

14.03.2016

|
Urban Planner

* Developed at Palacky University, Olomouc (Czech
Republic), currently private company Urban Planner
S.r.o.

* Urban Planner enables to analyze land suitability
for the further development
— Land suitability calculation

— Land use allocation — detection of the most suitable areas
for spatial development

— Several scenarios of land suitability calculation
— Multi-criteria analysis — weights of the input data

¢ Add-In ArcGIS for Desktop 10.x
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« ArcGIS 9.3 « ArcGIS 10.1 « ArcGIS 10.2

« Python2.5 « Esri ArcObjects « .NET

« Visual Basic « VB.NET ¢ Add-In

« Exefile « dlllibrary « Database

« Customizable
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INPUT DATA - Analytical Material for Planning

¢ Content of ,AMP“
— Data — more than 200 vector layers

in unified databases 5T

— Analysis & Maps

Since 2006 — new Building Act
* Scale

— Regional level — 14 regions
— Local level — 210 districts

 Coverage — whole Czech Republic J‘ o
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Input data

* Supported formats of input data
— File Geodatabase - *.gdb
— Personal Geodatabase - *.mdb
— Esri Shapefile - *.shp
* Supported data models of ,,AMP“:
— DMG UAP 4.2 (Hydrosoft Veleslavin)
— UAP 3.3, 3.2, 3.12, 3.0, 2.0 (T-MAPY)
— Data model of Olomouc region
— Data stored in any other data model
* Supported formats of output data
— File Geodatabase - *.gdb

Automatical import of
paths to the data

Manual paths settings

www.urbanplanner.cz . Ursan
! .. PLANNER

e
Input data

* Not necessary and not real to dispose by all input
data

* Land suitability can be calculated by using limited
number of input factors (at least 3 factors)
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Categories of Land Use

* 6 main categories with possible changes (delete, add, rename)

1. Housing

a 3. Commercial areas
4. Heavy industry
B 5. Light industry, storage

6. Transportation

UrBan
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Urban Planner

1. Land suitability

« Multi-criteria analysis
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Land Suitability Calculation
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Ecological Pillar

Factors
* Water Protection

* Nature Protection
* Mineral Resources Protection
* Soil and Forest Protection
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Economic Pillar

Factors

* Density of Population
* Radon Risk

* Slope

* Electric Power Supply
* Water Supply

* Gas Supply

* Heat Supply

* Distance from Roads
* Distance from Railroad
* Flood Hazard

* Geological Hazard
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Social Pillar

Factors

* Kindergarten Accessibility
* Elementary School Accessibility
* Grocery Store Accessibility
* Public Space Accessibility
* Bus Stops Accessibility

* Train Stops Accessibility

* Air and Noise Pollution

* Density of Population

* Radon Risk

* Cultural Protection

UrBan
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Setting of Factors’ Weights - Saaty Method

e Relative ratio between factors

* Information about relationship between all
possible pairs of factors (subjective
importance estimation by pair comparison)

* Calculation of factors’ weights
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Scenario Settings

[ ecological pillar ] [ social pillar ] [ economic pillar ]

A

P~

Scenario Scenario
) Ecological pillar
Sustainable 3% | 33% 33% .- 60% | 20% 20%
priority
Social pillar
Acceptable 0% | 40% 20% o P 20% | 60% 20%
priority
Viable 0% | 20% a0 [Eeonomicplar o000 | 500, 60%
priority
Fair 20% | 40% 0% Custom 7% 7% 7%
www.urbanplanner.cz & ursn
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Scenarios of Development
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Land Use Allocation

Basic allocation units
Hexagonal network + Land suitability transfer (zonal statistics)
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Land Use Allocation
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UrbanPlanner
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Import and Export

— Urban Planner Settings (.mdb)
— Output Data (.gdb)

* Possible to export and import data and
settings to another computer

e Export to file .up (possible to rename to zip
file), which includes:
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Data Manager

5 Importofayers from data model
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Category Selection/Modification
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Parameters' Settings/Modification
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Parameter Settings
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Summary of Results
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Scenario Modelling
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Land Use Allocation
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Automatic Labeling of Outputs

 Pillars’ abreviations:

— EKL - ecological
— EKN - economic
— SOC - social

Categories’ Abreviations:

— C1 - housing

— C2 - recreation

— C3 - commercial infrastructure
— C4 - heavy industry

— C5 - light industry and storage
— C6 - transportation
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Automatic Labeling of Outputs Video Preview

* factor: C1_F_EKL_VODREZIM
— category_F_pillar_factor
e pillar: C1_P_EKL
— category_P_pillar
* suitability: C1_S_33_33_33
— category_S_weights of pillars in ordering EKL_EKN_SOC
* hexagonal netwotk: C1_H_100M
— category_H_size of hexagonu
* allocation units: C1_U_30_30_30
— category_U_weights of pillars

RBAN
¢ allocation: C1_A_30_30_30
— category_A_weights of pillars
e statistics: C1_X_33_33_33
— category_X_weights of pillars
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Results Partial Factors

nature
protection
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Pillars Land Suitability

[economic] [ social ]
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Suitability Evaluation
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Statistical Results

I 0 s
39 79 40 61 22
[Bohumin X 71 41 54 352
T 35 74 39 57 147
35 73 37 57 273
33 74 42 54 219
3.2 A 4.5 25 239,

l 33 74 40 54 36 |
[ R 81 42 60 161
[lablunkov N 77 40 57 162
[Kavind ] 74 45 54 23
31 75 44 57 29
[E 40 78 37 62 198
[kmov N 77 40 59 141
Nowy Jiéin 35 26 41 59 226

Odry 39 7.7 38 6,0 109 ]
— - = m 2 2
[ova V] 73 36 57 157
[ostrava X 80 50 58 23
36 74 38 56 17,7
38 79 41 57 157
38 77 38 59 138
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Example of the Results for the
Jihlava Municipality
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Housing
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Scenarios for Housing

sustainable scenario

UrBan
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Allocation for Housing
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Land Suitability for Housing
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Land Suitability of Developable Areas
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Application

* Analysis and interpretation of the land suitability
* Optimal development areas allocation
» Scenario calculations

* Comparison variants of land

development

of possible

 Verification of current or proposed activities
* Verification of principles of sustainability
* SWOT analysis

UrBan
PLANNER
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Analysis for

* City & Regional Planning
— Urban Plan

Schools & Universities
* Urban & City Studies
* Geographical Studies
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Main Features

e Automatic retrieval of the data paths from the
data model

* User profiles creation and transferability

* User profiles and calculation parameters are
stored in the database

e Custom categories of the land use
e Custom factors’ and pillars’ weights setting
e Custom factors’ selection
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