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Urban Planner Development
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e ArcGIlS 9.3 e ArcGIS 10.1 e ArcGIS 10.2
e Python 2.5 « Esri ArcObjects « VB.NET
* Visual Basic e VB.NET  AddInn
 Exefile o dll library e Database

e Customizable
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e
Basic Urban Planner Characteristics

e 2 main modules
— Land Suitability
— Optimal Land Use
e Selected categories of Land Use

— Housing, Industry, Recreation, Public Services,
Industry

 Weighted overlay of raster layers
— Saathy method
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Urban Planner 1.0

Urban Planner "’| "' ﬂ ‘
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Urban Planner 1.0

HOUSING AREA

MRL

SPORT AND
RECREATION AREA
MRL

COMMERCIAL INFRA-
STRUCTURE AREA
MRL
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3. Categorization T
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KRAJINNY POTENCIAL FUNKCE KOMERCNI INFRASTRUKTURA

PRO ORF HRANICE
v roce 2009
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Urban Planner 1.0
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Urban Planner 1.0

POTENCIAL KRAJINY PRO BYDLENI
Olomouc FUA+ v roce 2010
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Urban Planner 2.0/ArcUrban Planner

e New version of Urban Planner for ArcGIS 10.1
 Modification according Building Act changes

— Different categories

— Scenario calculations — weights between social, economical and
ecological elements

e Allocation — creation of optimal land-use — selection of the
areas with the highest land suitability (the lowest and biggest
searched area settings, cadastral units)

 Microsoft Visual Studio 2010 Express Edition
* ESRI ArcGIS Desktop Software Development Kit
 VB.NET, ArcObjects, Python
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Urban Planner 2.0

1. Land suitability

N /
BAN » Multi-criteria analysis

PLANNER » Raster output

2. Optimal land use

» Land suitability - allocation

» \Vector output

ArcUrbanPlanner

Krajinny potencial =||| VyuZiti Gzemi || | 9 | n
BE Hodnoceni pilifd & Zakladni alokaéni jednotky
ﬂ Scénaf rozvoje Q‘ea Alokace
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Urban Planner 2.0 — categories

a 1. Housing (BI)

2. Recreation(RI)

a 3. Commercial (OK)

a 4, Heavy industry(VT)

ﬂ S. Light industry, storage (VL)
G 6. Agriculture (V2)
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Urban Planner 2.0 — Land Suitability
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Urban Planner 2.0 — scenario settings

Ecological

Economical

Scénaf Scénai
Priorita
Udriitelny ekologického B0% 20% 205
pilire
Priorita
Pijateiny socidlniho 20% | 60% | 20%
pilire
Priorita
Zivotaschopny ekonomického | 20% | 20% 60%
pilire
www.geoinfc Sy Viasti % | 2% | 2% PINFORMATICS
. mouc
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Urban Planner 2.0 — Land Suitability

VOLBA TRIDY FAKTORU ~ VOLBA KATEGORIE

START ANALYZY TRiDY

(4 Bralogok pi ; Socidini piit I Bronomcky pl?
1. Ochrana vod - i ) [ Be =

2. Ochrana plirady a krajiny |j' ]

1 Ochrens nevosingho bohatstel {Jw

4 Ochrana zemécéiske pidy a lesa

B & (=
B & (=
B & (=

/ CESTA K RASTRU FAKTORU/

NACTENI, SMAZANT A
ZOBRAZEN[ RASTRU FAKTORU

WVAHA FAKTORU
NASTAVENI PARAMETRU FAKTORU
START ANALYZY FAKTORU

SPRAVA NASTAVENI VAH FAKTORU

SPRAVA NASTAVEN] CEST RASTRU FAKTORU

www.geoinformatics.upol.cz

A DEPARTMENT OF GEOINFORMATICS

Palacky University in Olomouc



Urban Planner 2.0 — Optimal land use

asic allocation uni

S
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Urban Planner 2.0 — Optimal land use

NACTENI, MAZANI A ZOBRAZENI VRSTEV VOLBA KATEGORIE START ANALYZY

Raster krminného potencadiu.

Hexsgondini sif:

Katastréini mapa:

Naih pole: Parcelni Sisla nebo ID parcely

Zastaydnd (remi

Zastaviteing plochy:

Minimidini vyjmérs parcely k déleni
CESTY K SOUBORUM
LIMIT PRO DELENI PARCEL

2

VYBER POLE IDENTIFIKATORU PARCELY

SPRAVA NASTAVENI CEST RASTRU FAKTORU
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Urban Planner 2.0 — Optimal land use

VOLBA KATEGORIE

START ANALYZY

Kategorie: Plochy bydleni

Raster krajinného potencialu:

ENEE

Uzemni alokaéni jednotky:

ENEE

.

Minimalni velikost alokované plochy:

Celkova plocha zlokace:
CELKOVA VYMERA ZABORU

VYMERA JEDNE PLOCHY

Naéti pole: Hodnota potencidlu |

i
| / A -

CESTA K VRSTVE —/ /

NACTI, SMAZ A ZOBRAZ VRSTVU

VYBER POLE S HODN. KRAJ. POTENCIALU

SPRAVA CEST K RASTRUM TRID
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Urban Planner 2.0 — Results

« Land suitability

e 0 0 6 0 O
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Results
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Urban Planner 2.0 -




Urban Planner 2.0 — Results
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Urban Planner 3.0

e ArcGIS for Desktop 10.2, Add-Inn Instalation
 Optimal Land use calculation simplified

 Automatic retrieval of the data paths from the
data model

e Storing user profiles and calculation parameters
in the database

* Creating custom categories of land use
e Custom factors' and pillars' weights setting
e Custom factors selection
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Instalation

[ Esri ArcGIS Add-In In

Add-Ins | Options ‘A Please confirm Add-In file installation.
My Add-Ins Urban Planner -!-—! Active cortent, such as Macros and Add-In files, can

Crested by: Stanislav Stastny contain viruses or other security hazards. Do not install this
- = Date: 2262014 contert unless you trust the source of this file.

L 2 ; Version: 3.0 build 10

Digital Signature:  Mons

LUrbanPlanner = =ni Lize: Version: 3.0 build 10

Mastroj pro vyhodnoceni dzemniho potencialu a k
Shared Add-Ins detekci optimalnich rozvajoviich ploch. Author: Stanislav Stastny

Name: Urban Planner

ArcGIS Online Types: Description: Nastroj pro vyhodnoceni dzemniho potencidlu a k detekei
4 Created by: Esri Commands optimalnich rozvojovych ploch.

Toolbars .
Creates a view into ArcGIS Onling Digtal Signature/s

Menus This Add-In file is not digtially signed.

Signed By: | - |

Signed date: Show Certificate

["] Source is trusted
[] Signature is valid

[ Install Add-in | [ cancel |

Toinstall Add-Ins and configure the user interface with Add-In
components, use the customize dialog.

Topology
Urban Planner = % |@(Urban Planner  ~ X| Tracking Analyst
Land Suitability ~| Land Use = | @& | (3 Land Suitability ~ || Land Use ~|| & | (3 Transform Parcels
B Pillar Suitability 4 Suitability Transfer Urban Planner
. Land Suitability 40 Allocation Utility Metwork Analyst
Versioning
Customize...
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Settings

o
3

Area boundary

Feature class: a

C\Dropboe Urban_Plannert Testovaci_Data'-=Admin_cleneni=\02_0 @

Field: (NAZ_0BEC -

Attribute: [mofnoucl

Resolution of outpt raster layers
Resolution (m/px):

10 E
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Data Manager

AR X X AU x x x4 K

Datovy model UAP

Naéh adresaf:
CA

\yber variantu:
T-Mapy v3.3

[mpentee | [

Weisit__|

PFirodni rezervace

PFirodni pamétka

Prechodné chrénéna plocha

(Ochranné pasmo narodniho parku
Ochranne pasmo chranéné krajinné oblasti
Ochranné pdsmo nrodni pFirodni rezervace
Ochranné pasmo nérodni pFirodni pamatky
Dchranné pasmo prirodni rezervace
Ochranné pasmo pFirodni pamaticy

Ochranné pasmo pamatného stromu, skupiry stromd, ...

PFirodni park

Geopark UNESCO

MAE - biosféricka rezervace UNESCO
lzemi s vyskytem chrdnénych Fivodicht
Migra&né vyznamna dzemi

Lokality Ramsarske dmluvy

Matura 2000 - Evropsky viznamné lokality

Blmds imm WA D4 20 mb ki

Vrstva

ZCHU_mzchu_p.shp
ZCHU_mzchu_p.shp
QUQP_prech_chr_plocha_p shp
ZCHU _op_p shp
ZCHU_op_p shp

ZCHU op_p shp

ZCHU _op_p shp

ZCHU _op_p shp

FCHU_op_p shp

ZCHU op_p shp
QUOP_p_park_p shp
ZCHU_unesco_p shp
ZCHU_unesco_P shp

QUOP _wyskyt_chr_ziv_rost_p shp
ZCHU_migr_wyzn_uz_P shp
FZCHU lokalita_ru_P shp
NAT2000_evl_p.shp

RIAT W mdm e b

Atribut

110500
110700
111500
105700
110300
110910
110820
110830
110940
110950
111400
111010
111000
111700
111030
111020
111500

A1 W

Popis

QK

QK

Vrstva nenalezena

Vrstva existuje, atribut nenalezen
Vrstva existuje, atribut nenalezen
QK

QK

QK

QK

QK

QK

Vrstva nenalezena

Vrstva nenalezena

Vrstva nenalezena

QK

Vrstva nenalezena
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Land Suitability

weight: 50%
—_—
weight: 25%

Lt et et e e e |

Lt et e e e e |

parameters
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Category Selection/Modification

Profil: Standard profile . a Ecological pillar:

Ecological pillar i
Heavy industry
) ) Light industry —
‘water bodies protection e — [ ] A_gricultuml E] ||

Nature protection ’—U_ 8 E] ||

Mineral resources protecion ’—U 10 E] ||

Soil and forest protection ’—U_ g @ ||

Palacky University in Olomouc
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Parametres Settings/Modification

Profil.  Standard profile

Residental ']

Ecological pillar

Ecological pillar:

Social pillar | Economical pillar

‘wiater bodies protection

Mature protection

Mineral resources protecion

Soil and forest protection

—) n @ C:\Data\Granty_projskty\2014'wrban_t E]
—— s CA\Data\Grarty_projekty 2014wrban 5 (2] [ %
—) @ C:\Data\Granty_projskty\2014\urban_ E]
— C:\Data\Granty_projekty\2014\urban s (2] [ x |

)

www.geoinformatics.upol.cz
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Detailed Parameter Settings

1st degree protective zone of water source

Feature class:

C:\Dropbax\Urban_Planner\ Testovaci_Data\UAP_Opava_2013\09_( E]

Field: |JEV_ID -

Attribute: [135]‘["] vl

0

1
9
g
7
6 |
['i] L]
4
i3
2
1

Field: [ 0

2nd degree protective zone of water source

Feature class:

Attribute; [ v]

2 -

2nd degree protective zone of water source - a.intemal

Feature class:

A DEPARTMENT OF GEOINFORMATICS
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Scenario Modelling

SCENARIO [Ecological | Social |Economical | SCENARIO | Ecological | Social |Economical
Ecological
Sustainable 33% 33% 33% pillar 60% 20% 20%
priority
Social
Acceptable 40% 40% 20% pillar 20% 60% 20%
priority
Economical
Viable 40% 20% 40% pillar 20% 20% 60%
priority
Fair 20% 40% 40% Custom 7 % 7 % 7 %

Profile: Standard profile Category: i v] a

Scenario o development | Sustaioble ]

Sustainable e
Acceptable

. ol illa | Vi@ble ical pillar: C: - 2
Wwieight of ecological pillar: logical pillar:  C:A\Data“\Granty_projekdy* 20714 urban_plannerJUr E]
Ecologica i ]
Social
\weight of social pillar: Economical ial pillar: C\Data“Granty_projekty" 2014 \urban_planner'.Ur E]

Custom

a
\wieight of econemical pillar: -Z| Raster layer -Economical pillar: C:\Data“Granty_projekty 2014 wrban_planner.Ur E]




Land Use Allocation

RASTER LAYER
land suitability

VECTOR LAYER
hexagonal network

MINIMAL AREA = X

N

VECTOR LAYER
build-up area

TOTAL AREA =Y

e

TRUE )/ \FALSE

-1% MAX

www.geoinformatics.upol.cz
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4% Suitability Transfer

.. o -
“a Allocation

Land Use Allocation

Profile: Standand profile : 'l a

[i]
Raster layer of land suitability: | C-\Data\Granty_projekty’2014\urban_planner\Lrban Planner adb\BYDL_POTENCIAL 0805, (%]

i}
Palygon units: C:\Dropbax Uban_Planner Testovaci_Data ' UAP_Opava_2013\jiné data"Hexagons shp E

i}
Non-buildable area: C:\Dropbax Liban_PlannerTestovaci_Data\UAP_Opava_2013\iné data\Opava_sidasp | [ % |

Profile; Standard profile Category: [Residenhl

Raster layer of land suitability: JGranty_projekty201 4 wrban_planner.Urban Planner gdb'BYDL_POTENCIAL_0805_225125 B
L]
Basic allocation units: C:\Data“\Granty_projekty" 20714 urban_planner UbanPlanner gdb\BYDL_JEDNOTKY_0805_ E]

[i]
Field: Value of suitability: clip 0805 232023 CALC) -

@
Minimal area of allocation: Total area of allocation: ha

A DEPARTMENT OF GEOINFORMATICS
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-
Automatic layers’ naming

 Factor:
FAKTOR BYDL EKOLOGICKY_OCHRVODA 0731 23

2220

e Pillar:
PILIR_ BYDL_EKOLOGICKY 0731 232918

e Suitability:
POTENCIAL _BYDL 0731 233015

e Basic allocation units
JEDNOTKY _BYDL 0731 233015

 Allocation
ALOKACE BYDL 0731 233015
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Outputs

F =i a e
A e
; = g aoe
i I"I.-': : o ; o t
Toreeasia
e
e % §
: GEEELIERIE
e
3 Erebn B
e
:
e
EiTiEEE
- 1o ﬁ '
e
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KRAJINNY POTENCIAL V UDR|
pro plochy bydleni (Bl), rekreace
na Uzemi hl. mésta Prahy

Udrzitelny scénarf rozvoje spociva ve vyvaieném v
Zivotni prostiedi, pro ekonomicky rozvoj a pro soud
obyvatel (Zakon &. 183/2006 Sb). Proto viem tfem
rozvoje je kladena stejna vaha ve vyhodnocovani k
pro plochy bydleni, rekreace a komeréni obZanské

D Hranic
Hranic

Tab. 1 Statistické char krajinndho
poteniiiha ve tech wybramich kategoriich
Bl RI 0K

MIN
MAX
PROMER
5TD

71665 69356

Tab. 2: Korelace krajinného potencidlu
wve vybranych kategoriich
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Examples

KRAJINNY POTENCIAL V UDRZITELNEM SCENARI ROZVOJE
pro plochy lehkého pramyslu (LV), téZkého primyslu (TV) a zemédélské vyroby ZV)

na uzemi hl. mésta Prahy
A
g

Udrzitelny scénaf rozvoje spociva ve vyvazeném vztahu podminek pro pfiznivé
Zivotni prostiedi, pro ekonomicky rozvoj a pro soudrinost spoleéenstvi
obyvatel (Zakon &. 183/2006 Sb). Proto viem tfem pilifm udrzitelného

rozvoje je kladena stejna vaha ve vyhodnocovani krajinného potencialu

pro plochy lehkého primyslu, té2kého pramyslu a zemédélské vyroby.

Potencial

pro lehky primysl|

- Velmi vysoky (8,5 - 10) E Hranice hl. mésta Prahy —]

I vysoky (7.2-8.4) [ ] Hranice mastskych gasti MAX
Nadprimémy (6 - 7,1) PROMER
Primérmy (4,8 - 5,9) s

[ Podprameny (3-4.7)

[ HNul

Tab. 1:

Potencial
pro tékky primysl
I veimi vysoky (8.5 - 10)
B vysoky (7.2 -8.4)
I wadpromemy (6 - 7,1)
[ Primamy (4.8 -5.9)
[ | Podpromémy (3 - 4,7)

[ Nutovy

s “' km  potencial

pro zemédélskou vyrobu
B i vysoky (8.5 - 10)
I vysoky (7.2 - 8.4)
I Nadprimémy (6 - 7,1)
Promamy (4,8 - 5,9)

[ | Podpramarny (3 - 4.7)

Tab. 2: Korelace krajinného potencisiu
ve vybrangch kategoriich
L VT VI
WL 041246 0,568503
vi | oa1246 0,75304
vz | 058503 075304

na uzemi hl. mésta Prahy ve vybranych kategoriich dosahla E
kategorie zemédélske vyroby (6,67). Nejvy3si maximalni hodnotu
polencidlu dosahla kategorie lehkého primyslu (9,17). Naopak nejnizsi
promérny krajinny potencial ma tézky primysl s nejnizsi hodnotou
krajinného potencialu — 3,73. Nejvy3si korelaéni koeficient maji

krajinné potencidly pro zemédélskou vyrobu a té2ky prumysl s hodnotou (0,75), a proto Beata CMIELOVA
jsou si nejvice podobné. Nejméné jsou si podobné krajinné potencialy pro lehky pramysl a Cesky Tasin, 2014
tézky primysl s hodnotou korelaéniho koeficientu 0,41, Priloha & 12 b)
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