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Introduction - basic concepts

Geoinformation Technologies (GIT)

Geoinformation Technologies = specific information technologies aimed to geodata and
geoinformation processing - from geodata acquisiton to its visualization.

basic concepts - video
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https://www.youtube.com/watch?v=xGgaV9r_kH8

Every day with GIS

motivation

m 7.00 the alarm clock rings ... the energy use by the alarm clock comes from the mains
e-on network using for the management GIS - AM/FM (Automated Mapping/Utility
Management)
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m 7.05 | 'm taking a shower .. water flows from the tap thanks to Southbohemian water
and sewerage supplies network - using for the management GIS - AM/FM
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Every day with GIS

motivation

m 7.35 |'m opening the mail ... a letter from the Cadastral Office, which uses GIS for real
estate registration
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There are also several flyers in the mail that advertising different kinds of holidays - the
travel agency uses GIS for marketing individiual destinations, as well the insurance
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Every day with GIS

motivation

m 8.00 my partner goes to work ..teaches GIS at a local university,

m 38.05 | take the children to the bus stop..our children commute to the school with
enlarged sport education, the local office resposible for education uses GIS for generating
catchment areas of schools,

m 8.15 I"m trying to catch a train to work - at the station, trains are displayed on an
electronic map that shows their location using real GIS in cooperation with GPS,

m 8.20 | read a newspaper on the train - paper comes from forests managed using GIS. ...
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Geoinformatics and GIS

basic concepts

Geoinformatics
(geographic information science, geomatics - in Canada)
m ,new" discipline within geosciences - seeks to develop and apply methods for solving
specific problems in geoscinces - with special emphasis on geographical location of the
objects,

m typical problem of geosciences - spatial component of information.
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Geoinformatics

basic concepts

m specialized discipline on the border of Informatics and Sciences or technical disciplines,

m discipline that focuses on the development and application of methods for solving
problems of geosciences with special emphasis on ,, geogrphic position of objects” (Streit,
2000)

Renata Klufova Geographic Information Systems 1 Lecture 1: Introduction



Geomatics

basic concepts

m = science and technology that deals with character and structure of spatial information,
collection methods, organization, classification, analysis, data representation and
dissemination, as well as the infrastructure necessary for optimal use of spatial
information (Federal Geomatics Bulletin, 1991).

Michael Goodchild, 1992

Theoretical
 Systemic analysis / Formalism
Complexity

Roger Tomlinson, 1960

Modelling
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Theortical basis of geoinformatics

basic concepts

m Informatics,

m Geosciences.

Geospatial (e ety
gineering
Physies Technology

Philosophy

Geographic
Geographic Information Geographic
Mathematics Information % Information
Science Science & Systems.
Technology

Statistics

Computer
science

Landscape
Architecture
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Geoinfomatics language

basic concepts

Each scientific discipline develops its own unique vocabulary and language, enabling the
description of one’s own work and experience and further communication among co-workers.

The central concepts are:
m geospace,
m geoobject (geo-feature) and its characteristics,
= geodata,

= geoinformation.
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Information System

What is it?

GIS (Geograhpic Information System?) is an Information System.

Information System = system for collection, maintenance, processing and providing
information and data.

= a set of HW and SW for information acquistion, storage, connection and evaluation. It
consits of a data processing device, a database system and evaluation programs.

There exist various GIS definitons.

What is GIS? - video 1

What is GIS? - video 2



http://video.esri.com/watch/3623/what-is-gis_question_
https://www.youtube.com/watch?v=a8RhDpuLPl0

GIS as an Information System

definition

GIS Definition by Different Authors

1. The U.S. Geological Survey in 1992, defined Geographic Information System (GIS) as a computer system (s) capable of assembling, storing, manipulating and
displaying geographically reference information. Such systems, in fact, have power, utility ad importance far beyond this definition, both within and beyond the
field of geography. Their most valuable potential capability which sets them apart from computer mapping systems, is the ability to perform spatial analyses to
address research and application questions.

2.GlIS is defined as the computer system build to capture, store, manipulate, analyze, manage and display all kinds of spatial or geographical data.

3.GIS is a powerful set of tools for collecting, storing, retrieving at will, transforming and displaying spatial data from the real world this definition was given by
Burroughin 1987.

4.GIS is acomputer assisted system for capture, storage, retrieval, analysis and display of spatial data, within a particular organization (Clarke, 1986).

5.GlIS is an information technology which stores, analyzes and display both spatial and non-spatial data (Parker, 1988).

6.GIS is defined as a decision support system involving the integration of spatial referenced data in a problem solving environment (Cowen, 1988)

7.GIS is seen as a system with advanced geo-modeling capabilities (Koshkariov, Tikunov and Trofimoy, 1989).

8.GIS is an organized collection of computer Hardware, Software, Data and Analyst to effectively capture, store, manipulate, analyze and retrieve all types of
spatial and non-spatial information. It is ageographic information system. Like any information system, a GIS is an organized accumulation of data and
procedures that help people make decisions about what to do with things.

However, Geographical Information is information about where something is or what is at a certain location. For example, we may collect data from a forest on where
some of the few remaining spotted eagles live which is geographical information. What trees grow in the areas inhabited by these eagles is also a geographical
information, because it has a spatial component. Spatial data are any data that have a location that can be geocoded.

GISis uniquely integrative. Where spatial data are available, GIS can offer a range of functionality. Whereas other technologies might be used only to analyse aerial
photographs and satellite images, to create statistical models or to draft maps, these capabilities are all offered together within a comprehensive GIS.
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GIS

What have all definitions in common?

Hardware

Procedures
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GIS

Traditional GIS and its current modifications

m traditional GIS - the core of the system consists of a database controlled by a database
management system (DBMS) + tools for data manipulation and analysis - the
beginnings of GIS: standard relational database,

m modern GIS - object-related data management system (ORDBMS), Internet = web
services, mobile technologies

GIS Client Layer | Viewer

Mobile

Des kiop|

Browser

Application 1 Daisbase (Web Server)

(Functions) Application Layer Application 1|| Application 2
(Data™ap Server)
2| o) | DL

source: Springer Handbook of Geographic Information
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GIS versus notGIS

What GIS isn’t ..

an image resembling a map
m electronic map,
E Www.mapy.cz,

® maps.google.com

How do | know GIS?

it enables geodata editing, geoprocessing - due to topology
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GIS as a model of the real world

%‘% 615

The real world observed by the user and the creation of his mental image.

Conversion into a distributable (interpretive) form - map.
GIS (GIT) modelling tools.
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Our experince with the use of maps

problems with the use of maps

Klaudianova mapa

m objects are difficult to find,
m demanding work with multiple maps of different scales,

m what is shown is all | can get (static information).
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Our experience with the use of maps

typical information that may be of interest of us
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GIS changes static maps to dynamic ones

displays data in layers
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GIS not only changes static maps to dynamic ones

That’s not all - in addition, it can

get answers to these type of questions:
m What is located or is close to a certain location?
m Which territories meet the given criteria?
m What has changed in a certain time period?
m What are the spatial arrangements of objects?
m What if?
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GIS as a part of Geoinformatcs

relations

GIS is a tool of Geoinformatics
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GIS

three ways of GIS understanding

m GIS as a technology - resources necessary for operation and implementation - HW, SW
equipment;

m GIS as an application - particular information system of geographical type that serves
an organization - eg. GIS Canada,

HYDRAULICS

HYDROLOGY

= SO
ENVIRONMENT

‘GROUNDWATER

m An individiual or group understand GIS as a scientific discipline, they usually solve
a specific spatial problem.
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Data, information, knowledge

mutual relationship

Data = a string of charactes - has no meaning itself - obtained by measurement, observaton.

Data, which is assigned a meaning given by their context and relationship to other data becomes
information.

example: ,Joseph" is an element of data and the fact that Joseph is a name of particular person
is information.

The information does not always have to be in the form of facts only, but can be presented in the form
of rules (more general):

example: ,all districts in the Czech Republic are contiguous area*

knowledge < drawing conclusions form information.
kowledge of reality: data + context + experinece
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Geographic data

basic characteristics

= data related to localization on the earth’s surface - spatial data (geo-objects,
geo-elements)

contain multiple types of information:
m absolute position is described by the geometry of geoobjects,

m topology describes spatial relationships among geoobjects ("geometry of relative
position”),

m the special thematic area of geoobjects is described by attributes = descriptive
infomation,

m dynamics of geoobjects is expressed by a change in geometry, topology or attributes.
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Geographic data

rasters versus vectors

CUSTOMERS

EETS

REAL
WORLD
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What GIS can do

samples

Black Canyon of the Gunnison/Curecanti
National Recreation Area

Visual
Exposure
to Highway 50
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What GIS can do

samples

raster analysis - distance surfaces

Simple Proximity Surfaces

... sets of Points
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What GIS can do

samples

raster analysis - reclassification, map algebra

Elevation
B 2500fe0t
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What GIS can do

samples

overlays - searching for a suitable site that meets the given conditions (location analysis)

Elevation H Slopemap H S_Pref
Elevation HAspectmapH A_Pref

Step 1)

Hugags prefer gentle slopes. southerly
aspects and lower elevations but cannot
survive in open water

Habitat
Step 3

Water

siep) Calibrate Criteria Maps. Each of the criteria map
categories are assigned a rating from 1= Very Bad to 9= Very Good.

sepzy Combine Calibrated Maps. The calibrated maps are
averaged to derive an overall suitability map of habitat.

seps Apply Constraints. Excluded areas are eliminated by
assigning them a rating of 0 and masking.
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spatial interpolation

Sample|

—— #

Renata Klufova

What GIS can do

samples

Inverse Distance Weighted
Interpolation for...

£ Location X= 2200, Y= 1300 -

.. closer samples influence
weighted average more than
distant samples within the
roving window
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What GIS can do

samples

...a viewshed is like a search
light rotating at a
“viewer” location...

o S
8
3 s

...noting the locations where
the beam illuminates
the terrain

Viewshed Map

(draped over Elevation)
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What GIS can do

samples

spatial data statistical analysis

Map View (geographic) Data View (numeri)

3
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Using GIS

advantages

typical advantages of automation - cost reduction,

better data organization (unified, accessible and up-to-date),

faster access to data,

B easier communication,

new functional possibilites - geoprocessing, visualization.
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Geographic Information Systems 1

lecture 1 - introduction

Thank you for your attention.
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