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URBAN INFORMATION SYSTEMS
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URBAN INFORMATION SYSTEM APPLICATIONS...?
What kind of applications can urban information systems be 
used in? What are UIS/GIS applications in urban 
management and sectors? What is the place and role of UIS 
as a decision-support tool in urban functions...?
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What is the Importance of GIS Data?  Why GIS Industries..?

Geographic Information Systems 
(GIS) has a variety of industrial 

applications and has significantly 
improved GIS data, especially how 

it can be used and what can be 
achieved as a result.

Geographic Information Systems 
are powerful decision-making tools 

for any business or industry as 
they allow analysis of 

environmental, demographic and 
topographical data. Data 

intelligence compiled from GIS 
applications helps companies, 

various industries, and consumers 
make informed decisions.

ü The global GIS commercial 
market is projected to reach 

$15 billion by 2020 from 
$8 billion in 2014...
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The GIS Industry covers 
a broad range of areas 

of opportunity. 

These will increase with 
time, continued 

advancements in 
technology, greater 

awareness of its 
advantages as a 

powerful decision 
support tool, and more 
availability of spatially 

enabled data and 
software.

Stakeholders of the Geospatial Industry Ecosystem

ü The economic sector is more than $500 billion…

What is the Importance of GIS Data?  Why GIS Industries..?
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Worldwide GIS 
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Ø Local government
Ø Geology / earth sciences
Ø Region/City Planning
Ø Electricity/Gas Operating
Ø Mining/Oil exploration
Ø Safety/Security
Ø Telecommunication
Ø Trade
Ø Transportation
Ø Water and wastewater
Ø Medicine / Health 

Ø Retailing
Ø Military/Intelligence
Ø Map making
Ø Land use
Ø Environmental management
Ø Zoning and cadastral
Ø e-Government/ Public
Ø Agriculture / Agriculture
Ø Forestry
Ø Risk management
Ø ...... and others

Geographic information system applications ...
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The main benefits of the urban information system?
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Local governments mostly benefit from UIS in zoning and engineering 
activities. However, it is seen that it is still widely used by municipalities 
with a short UIS history in units that can be located directly within the 
application area of UIS/GIS such as planning, map directorate, 
environmental protection etc. 

55% 60% 65% 70% 75%

Yöneticiler için karar
destek sistemi
oluşturulması

Kentsel hizmetlerin
yönetimi 

 Taşınmazların
envanterinin
çıkarılmasını 

 Plan-harita
uygulamalarının

gerçekleştirilmesini 

Öncelikli Uygulama Aracı

UIS Applications...
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Hydrology

Tatlı Su
Kaynakları

Termal
Sular

Hidrojeoloji

Yeraltı Su
Potansiyeli

Su Kirliliği

Sulama
Kanalı

Göl, Gölet,
Baraj Gölü ...

Akarsu

3D Arazi Modeli

Eğim Haritası

Bakı Haritası

Potansiyel Heyelan

Yerleşime Uygunluk

Arazi Kullanım

Jeomorfoloji

Arazi Kullanım
Kabiliyet Sınıfı

E 7

D 885

Erozyon

Turizm Haritası

Yol Haritası

Çığ Haritası

Harita İndeksi

Topoğrafya

Base Maps

Jeodezik Kontrol

Soil

Mevcut Heyelan
Alanları

Bitki
Örtüsü

Bitkisel Üretim
Alanları

Eğim Derinlik
Kombinasyonu

Büyük Toprak
Grupları

Erozyon
Derecesi

Alt Toprak
Grubu

Tarım
Arazileri

Administrative

Sanayi, Endüstri
Alanları

Turizm
Merkezleri

Yaylalar

İdari
Merkezler

Bucak, Belde
Köy Sınırları

İlçe Sınırları

Transportation

Deniz Yolu

Demir Yolu

Köy Yolu

Devlet Yolu

Otoyol

Climate

Kar, Yağmur
Nisbi Nem ...

Kar, Yağmur
Nisbi Nem ...

Yağış
Dağılımı

Meteoroloji
İstasyonları

Geology

Ayrışma

Mühendislik
Jeolojisi

Kıvrımlar

Faylar

Litolojik
Birimler

Forest

Sit
Alanları

Milli
Parklar

Orman
İşletme Sınırları

Yetişme Ortamı
Haritası

Meşcere
Haritası

Orman
Kadastro Haritası

Energy

Petrol
Hatları

GSM
Operatörleri

Doğalgaz
Hatları

Enerji
Hatları

UIS&GIS CENTER

Geographical data layers...
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what, where, how ?... 
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Integration of the Current Maps into UIS
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Integration of The Ownership Info into UIS (Cadastre)
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Integration of Zoning Layer into UIS (Zoning Plans)
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Where are the immovables?
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Creation of Road and Building Inventory
( Building - Independent Unit – Workplace )

Building Qualifications

• How it's used
• Build type
• Floor/apartment
• Fire escape
• Parking
• Elevator
• Heating/fuel type
• License
• Advertisement-Signage
•...
•

Daire 
No 

Daire  
Tipi 

1 Mesken 
2 Depo 
3 Mesken 
4 Mesken 
5 Mesken 
6 İşyeri 
7 Mesken 
8 İşyeri 
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Creation of Road and Building Inventory
(Address Information System = Numarataj)
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NUMARATING on Ortho-Photo
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Integration of Road and Building Inventory into UIS
(Building- Independent Unit Labeling)

Building – Independent Units and Workplaces are given unique 
identification numbers.

This number (KBSNO) is printed barcoded on polyester label and 
pasted in the field.

The number contains Barcode Code / Neighborhood Identification 
Number and Independent Building Sequence Number information.
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Immovable-land valuation applications

221



İTÜ – DEPT. OF GEOMATICS ENG. - LECTURE NOTES:
GEO433E – URBAN INFORMATION SYSTEMS # 01

V#  2022-02

© PROF DR TAHSİN YOMRALIOĞLU Page:   11www.tahsinhoca.net 

© PROF. DR. TAHSİN YOMRALIOĞLU   | tahsin@itu.edu.tr  |   www.tahsinhoca.net   | www.geomatik.itu.edu.tr

Immovable-land valuation applications
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19 Faktör10 Faktör

İstanbul İstanbul

Immovable-land valuation applications
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Immovable-land valuation maps
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Local governments...

Cadastral and Property
- Parsel-Bina, Bina-Daire
- Daire-İşyeri, Daire-Şahıs
- Emlak-Parsel

225
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Real estate management...

226

© PROF. DR. TAHSİN YOMRALIOĞLU   | tahsin@itu.edu.tr  |   www.tahsinhoca.net   | www.geomatik.itu.edu.tr

Average family income

Where are my clients?

Business…
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Part II
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Land use

Zoning

Demography

Sports field

Urban plan

Green area

Economic development

Planning
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Urban plans

Spatial
development

Planning
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6000 ha
1 million
people

1500 ha
250,000 
people

AKKS

Potential Urban Settlements Areas..?

Planning...

Slope
Lithology
Land Cover
Landslide areas

233



İTÜ – DEPT. OF GEOMATICS ENG. - LECTURE NOTES:
GEO433E – URBAN INFORMATION SYSTEMS # 01

V#  2022-02

© PROF DR TAHSİN YOMRALIOĞLU Page:   17www.tahsinhoca.net 

© PROF. DR. TAHSİN YOMRALIOĞLU   | tahsin@itu.edu.tr  |   www.tahsinhoca.net   | www.geomatik.itu.edu.tr

Plan and Satellite Image
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Infrastructure management...
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Ulaşım yönetimi…
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Transportation management...
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Transportation management...

238

© PROF. DR. TAHSİN YOMRALIOĞLU   | tahsin@itu.edu.tr  |   www.tahsinhoca.net   | www.geomatik.itu.edu.tr

Transportation management...
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Özel ihtiyaçlı öğrenciler

Yaya erişimi

Education sector...

Demografik analiz

240

© PROF. DR. TAHSİN YOMRALIOĞLU   | tahsin@itu.edu.tr  |   www.tahsinhoca.net   | www.geomatik.itu.edu.tr

Ortopedi vakaları ?

Kamu erişimi Kanser

Epidemiloji

AIDS

Public health…

Zehirlenme vakaları
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SO2 

Distribution

pH D
is

tri
bu

tio
n

Noise map

Public health and the environment…
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Public health and the environment…
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When health problems are encountered, communication and patient transfers between
health institutions can be planned quickly.

Information such as the health status, diseases, blood groups, etc. of individuals in any
neighbourhood can be stored in the database and statistical analyses can be performed
and the need of the neighbourhood's health institution can be determined.

The positions of the health personnel can be determined according to the need by
registering the branches of the health personnel in the database of the institutions in which
they work.

How many heart patients can 
reach an hospital within 3 miles?

Public health and the environment…
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• Where are the most suitable
schools and what are the
safest routes to them?

•

Education…
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Frequency of notifications with traffic violations map

Frequency of 
notifications 

Traffic 
violation 

In the following of criminals…
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Slope Aspect

Topography…
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On this map, different ground regions are classified according to the degree of risk.

Risk analyses…
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2. DERECE RİSKLİ ALAN 
BİLGİLERİ

ALAN: 220,88 ha.

BBB Alanına Oranı: % 0,87

BİNA SAYISI: 8356

ORT. KAT.YÜKS: 2,5

KONUT SAYISI: 13777

NÜFUS: 37069

RESMİ: 41

SANAYİ: 0

TİCARET: 1360

RISK MAP OF SURFACE
2. DERECE RİSKLİ ALAN (SIVILAŞMA POTANSİYELİ YÜKSEK BÖLGELER)

Risk analyses…
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Civil protection…
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• where can we 
store waste in the 
safest place?

•

Civil protection…
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Environmental management…
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Monitoring urban change with UIS and Remote sensing techniques

Civil protection…
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• What is the fastest route 
to reach the fire?

•

Fighting with the fire…
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Fighting with the fire…

255



İTÜ – DEPT. OF GEOMATICS ENG. - LECTURE NOTES:
GEO433E – URBAN INFORMATION SYSTEMS # 01

V#  2022-02

© PROF DR TAHSİN YOMRALIOĞLU Page:   28www.tahsinhoca.net 

© PROF. DR. TAHSİN YOMRALIOĞLU   | tahsin@itu.edu.tr  |   www.tahsinhoca.net   | www.geomatik.itu.edu.tr

• Geological Structure in the Region,

• Power Transmission Lines,

• Stream Beds,

• Erosion Distribution,

• Industrial Organizations, etc. 

By marking on numerical maps and transferring quality information to the database, 
risk analyses can be made taking into account various possibilities without disaster 
and the loss of life and property in a possible disaster situation is reduced.

In natural disasters…
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Trabzon

Maçka

Akçaabat

Düzköy

Çağlayan

Yeniköy Alsancak

Derecik

Doğanköy

Demirci

In natural disasters…
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Detection of risky areas…
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In earthquakes…
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Mobile GIS...
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Mobile GIS: vehicle tracking systems...
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Local Government Practices

• Property, Environmental Tax payment, etc.
• Payment of bills for water, natural gas, etc. 
• Information about tenders can be obtained
• More effective monitoring of local governments
•

Infrastructure and Facility 
Management Applications

Cadastral Directorate

Zoning Status and 
Application Sketch,...

• Zoning Status Preparation
• Building Licensing
• Building Permission Granted
• Property Tax Account

Internet-based local government applications...

TAKBİS > TAPUNET
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«Dashboard» Applications…
Dashboards change the way you understand relevant up-to-date information from a 
community or an organization, making data consumption easy and convenient. Dashboards 
that are publicly shared are only visible. Many dashboards are created and shared to help 
make decisions, visualize trends, and monitor status in real time.
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Real-time <dinamik> GIS...?
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Distributed systems -
Service services...

Future…

Today
Mapping -
Visualization

GeoWeb
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Smart cities...

www.akillisehirler.gov.tr
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Smart cities…!
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KENT BİLGİ SİSTEMLERİ
URBAN INFORMATION SYSTEMS

Thank you…
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