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OVERVIEW OF GEOGRAPHICAL
INFORMATION TECHNOLOGIES...

Why are information systems needed? The place and importance of
geographic data/information in our daily life? Introduction to geographic
information systems...

What is GIS/GIS? What are the basic components of geographic information
systems? About the basic working principles and applications of GIS...
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Our world and dynamics...

Dynamics... .
+ Rapid population growth, migrations...
- Resource reduction, consumption..

« Development, globalization and
competition ...

« political and social changes.
+ Technological changes.

i last 50 years.

rate will reach 70% in 2050...

-{ affected by it..

| _from water shortage in the last 10 years .

Etc. etc....

© PROF. DR, TAHSIN Y hsin@itu.edliAr | wwnwtahsinhoca.net. |

The world population is 7 billion and the population will have doubled in the

Urbanization rate: While 50% of the world's population lives in cities today, this

v | Today, the number of people living below the poverty line is 2 billion.

3 1\4 Forest areas have decreased by 2.5 million km 2inthelast12years _Fyery year, 6
million hectares of land in the world become deserts... 250 million people are

70% of the world is covered with water, but 3 billion people have been suffering

About 100 million people are affected by floods every year.
ironmental pollution such as air, sea and water is constantly inciefﬁng. L

Threats...

Atmosphere, Climate..
Environment,
Biodiversity §-
Natural protectedA
areas...

Security and
continuity...

Human health ...
Droughts!disasters™

¥ W v geomatik itu edutr
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SOME OUTCOMES & FINDINGS...

v" For an effective decision-making process, first of all, quality
data and information are needed.

v’ Besides the availability of traditional data collectors and
satellites, information today is growing rapidly, increasing
at least twice every year compared to the previous year...

v" Due to the heavy information traffic and large data volume :
around us, information management is becoming more ~mmy

S
&
complex than before. A 4
g v IT - information technology has a direct impact on the 57
[
" -

social, economic and cultural development of the countries’
of the world ... knowledge has become a power and
resource for societies today ... = '

v The information is basically in written (textual) and " y }
| graphical (map, plan, etc.) formats... About 80% of the data

is spatially (GEO)...

Ril

| INFORMATIONSYSTEMS..

A system that helps collect, store, manage and present data...

There are various types of information systems, for example: business
systems, office systems, decision support systems, information management
systems, database management systems and office information systems...

Critical to most information systems is "IT (IT)-Information Technology",

typically designed to enable the human brain to perform tasks for which it is
not well suited ...

processing, performing complex calculations and many simultaneous control
monitoring-supervision processes...

e The basic function of an
information system; is to
increase decision-making
capacity.

\/
[~
g for example: keeping large amounts of information in memory, storing,
)

A, (TN
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What?
Where ?
Why ?

How ?

Why is that?
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Are maps sufficient to provide information?

| Are maps sufficient to provide information?

[_FOOTAGE [ _#R00MS
1563874 5
18682

sFgsd
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Gec;matic

Geomatic

+ GEOMATIC ENGINEERING

+ SURVEYING ENGINEERING

+« GEODESY & PHOTOGRAMMING.

s ... 4-D measurement of the earth,
mathematical modelling, graphical
representation; it is a socially qualified

engineering science and technology...

* Geo-information technology is an area
of information technology that
obtains, stores, manages, analyses,
integrates and displays events and
their characteristics on earth.

* Geo-information; it is also known as

GEOMATICS in many countries
today...

* GEOMATICS also includes a number
of modern technological tools, such
as: -

* Remotely detected data from aircraft
and satellites...

* Global Positioning Systems

*(GPS/GNSS) that enable mapping and
analysis of multiple layers of geo-
referenced data...

* Geographic information systems (Gl
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Cografi
Bilgi
Sistemleri

Geographical

Information

Systems

GIS is a system
designed to -

+

ystems

(3) attributes.
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\\/ (1) CO"eCt, i":w?ﬁ 32‘:;‘;“
(2) store, S -
(3) analyze, N ><
\/ .
(4) display ;
all forms of GIS try to model tl?mgs on the Earth..
< geo-referenced > Production of'sma ma
data. P 3
A R
TS hi GIS deal with the geographic data which describe
eog:ap ic objects from the real world in terms of their;
B |nformation (1) position within a known coordinate system;

(2) spatial relationships with one another;

D [TU 2/
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INFORMATION

Services | Income

13 Norfolk Lane] Water, Toilet | R11,000 pla
15 Norfolk Lane | Water, Power | R12,000 p!f

fikoboRoad Nore
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Descriptive information
(tabular data)

163-8 STAND-NO

163-2
163-4
163-8
163-9
164-1

TYPE AVEHEIGHT HRVST.DATE
WP 50 1993
DF 30 1995
WP 80 1989
WP 65 1991
MX 35 1996

3

Graphic data/Tabular data integration

1331
2022
1931
1402
1600

2

3
4
5
6

12
13
14
15
16

163-2
1634
1638
1639

1641 -‘

AREA PERIMETER STAND# STAND-D STAND-NO
b y 205
» A 355
220
240
o 220

TYPE AVEHEIGHT HRVST.DATE

R

STAND-NO
M 163-2 PINE
¥ e 1634 FIR
163-8 PINE
1639

PINE
MIXED

22888

1993
1995

1989

1991

1996

www.tahsinhoca.net
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HOW DOES GIS WORK...?
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HOW DOES GIS WORK...?

g

GIS components... DATA

g
(@]
@]

y—
()
—_
o]
(&)

)
m

@)

GEOMATICS - MAP

Data
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88 GIS components... DATA |
MAP
2- Lines
B (yol, akarsu, kanal...)
f 1,yl1-x2,y2-...-xn,

1- Points R

(agag, direk..)
g (xLyl)

H

ko 3- Polygons,
\ (gol, bina, arazi, orman)
™ (x1,y1-x2,y2-...-xn,yn-x1,y1)

s components..oaTA |

Konumsal varliklar ...
Spatial entity

spatial objects can be shown
on maps ...

¢ Graphical - xy

% Non- graphical - text
TRS

(a) Terrain (b) Rainfall (c) Population
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Bl o5 comporents oara |

Representation of geographic entities

The real world is shown on GIS in two ways...

Gergek Diinya

Raster Veri

25

B IS components... DATA |
Representation of geographic entities
The real world is shown on GIS in two ways...

\/

\/

5 ks : .
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B s componenis.oaTa ]

Spatial entity...

(a) Topography (b) Imagery

Vektor

Raster
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. Auto de Sk Business Insight
© PROF. DR. TAHSIN YOMRALIOGLU | tahsin@it wy net

l GIS components... SOFTWARE / HARDWARE I

* - s
a S COMPUTER - PRINTER - PROJECTOR
DIGITAL SCANNER - DISK
NETWORK — POWER SUPPLY ...

e

@ Spatial  INTERGRAPH
. Bamnas iNNOGIStiC
a GGP

= M Cadcorp
SYSTEMS

Innovative IT for a joined up world

& PitneyBowes

l GIS components... SOFTWARE / HARDWARE I

QoA n GROUPON "
FT amazon g &

D|F HiJ

x|C BINIM

airbnb
kart ¢ UBER 9oibibo

Yaroo!  Quikr B Microsof
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Bl 'S components. PEOPLE /METHODS

L

N

CBS'nin
T Bileseni
| BREABHES

[l 'S components. PEOPLE/METHODS

Legislation / institutionalization ...? &3
20y
Qargs o
> LAW
> REGULATION

» STATUTES
» CIRCULAR
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Bcs. oo

Bringing Together Our
Complex Data and Knowledge

Supports Integration
Of all types of information

Apps iE Files, Spreadsheets
J Documents

3D Scenes

Soclal Media
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B Focionsoresy

Supports Information Needs

Across your organization & beyond it

Supporting new users
Supporting public access

GIS is an online platform
Complements traditional patterns with new

Cloud / Web %
Q 4:;,@

-
Desktops/Servers
Enterprise

Public or Private Sharing
Public Cloud or On-Premises
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W oconsorese

This Changes the Discussion

Communicating and Collaborating using Maps

<

[ Functonsofes?

GIS Changes How We Think and Act B .-

Integrating Geographic Science into What We Do

Design
Evaluate
Plan

Decide
Prepare =

e Need to Embrace This Approach . .. Making It Pervasive
“““lnvolving Our Organizations and All of Us
]
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Evolution of Geographic Information Systems...

Dagitik

Kurumsal @

E :
Sunucu . . b «V%Dl

Konumsal Veri@ltyapian
Som @dta ﬁﬁastrutture

Cografi Bilgi Sistemleri
Geographica! Information Systems

..1960 ... 1980 ... 1990 ... Early 2000s.... 2007 wspire

SPATIAL DATA INFRASTRUCTURES:

"WebGIS" Based Decision Support Systems

(3

@\( \Te%ol}ﬁ

insan - (:::) | Polltlka C::) o
\ \

\- Standar?\

KVA

the basic management structure between human and
geographic data, consisting of technology, policy and standard
components.

\/
[~
g Spatial Data Infrastructures (SDI) is the mechanism that forms
[~

These components are dynamic and diverse, given the
interaction between human and data, rapidly evolving
technology and needs according to SDI level...

%,
oy |e\\e°‘5
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SPATIAL DATA INFRASTRUCTURES:

"WebGIS" Based Decision Support Systems

e e T Y mpiemarc e

Oporationaize
‘‘‘‘‘‘‘‘‘‘‘‘

Web
Servis

(S

Affiliated and Related Organizations

BiRIM A

Masalisti

BiRiM B

Masalisti

BiRIM ...

=

Masaisti

BIRIM n

% . 1
. GEVRE VE SEHIRCILIK % )
BAKANLIGI ke ‘ e ;
. T ULASTIRMA BAKANLIGI
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W vomowoees.

N —
\..< —
'\.‘c

I 4 \ S ' : -
S gletel GHS eemmarsl ke =

[ reesiaioeaeh 1S bilian y 2020 :

ik $8) &illion n 204..,

B vomowoees.

GIS Is Being Applied Around the World

Across Many Disciplines, Professions, and Organizations

* Technology

Resou D
* Methods hevesdoriss: {Land 2 . Spatial Measurement

+ Organization
- Datg Ste Selection

@

* Processes

Transportation
Modeling

Resource
Exploration

Facility
Management

Spread and
Diffusion Modeling

I W (O

44
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, ‘ GEOGRAPHIC INFORMATION SYSTEM APPLICATIONS ... ’

B » Local government > Retailing

o Geology / earth sciences > Military/Intelligence
[~ > Region/City Planning » Map making
> Electricity/Gas Operating > Land use

5 Mining/Oil exploration > Environmental managen{
» Safety/Security » Zoning and cadastral

g » Telecommunication » e-Government/ Public
» Trade > Agriculture / Agriculture [F =
» Transportation > Forestry '
» Water and wastewater > Risk management
» Medicine / Health > e

-
GEO-SPATIAL
||  LAND-RELATED INFORMATION SYSTEMS | ko sysTems
* e
ENVIRONMENTAL INFRASTRUCTURE / % LAND / PARCEL BASED | SOCIO-ECONOMIC
s INFO SYS. URBAN INFO SYS. 3 INFO SYS. (LIS) INFO SYS.
SCALE < 1:10.000 SCALE > 1:10.000 . SCALE > 1:5.000 SCALE < 1:100.000
SOIL PUBLIC SERVICES CADASTRE HEALTH
CLIMATE ROAD NETWORKS PROPERTY CENSUS
GEOLOGY BUILDINGS LAND OWNERSHIP ELECTION
MARINE STREETS LAND VALUE CRIME
LAND COVER / USE ADDRESS LAND RIGHTS DEMOGRAPHIC
FOREST COMMUNICATION REAL-ESTATE EDUCATION
\/ WILDLIFE SEWERAGE TAXATION STATISTICS
|

Aimed to people

Aimed to land

Point and area referenced Parcel referenced
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Prof. Dr.

Tahsin YOMRALIOGLU

Geomatik Mihendisligi, Istanbul Teknik Universitesi

AnaSayfa GundemBlog Ozgegmis Yayinlar Projeler Dersler Geomatik GlISLab PhotoAlbum

TN
FRATAD

Sy

wr

= N
T g
3 SN
& \N% ]
z AR S RN
What is GIS..? www.atlas.gov.tr Harita Genel Midirligi
Aframework to organize, B GM Tarkiye Ulusal CBS- TUCBS Ya cografibilg sistemler gini <iretsi>
communicate, and understandthe  Tarkiye Ulusal Corafi Veri Portali  etinliklerinin yer aldig online web qesitl harita drdnler

stes!

‘s( jence of our world,

"RFcNews

I E

KT0 TRABZON ESRI - ArcNews ~ GISBlog- Newsroom
CBS-2007 KONGRES| GIS Diinyasindaki son gelismelerin ESRI - ArcUser IS Dinyasindaki gincel
yer aldg gincel haberlerden olusan  ArCGIS kullznan uygulamalarve son  haber, tartmalann yer ald blog
TMMOB-HIMO sanal gatete. gelismelerin yer aldg sanal dergl.. sayfas

1. Uusal CBS Kongresi, Trabzon

© PROF. DR, TAHSIN YOMRALIOGLU | tahsin@itu.edutr | www.tahsinhoca.ne

URBAN INFORMATION SYSTEMS
Thanks...

Prof. Dr. Tahsin YOMRALIOGLU
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