@ 2 Spatial Data Modelling

2.1 Introduction
2.2 Geometry

2.3 Conversion between Vector and Raster
Models

2.4 Topology
2.5 Flelds

2.6 AAAProject
2.7 Operations
2.8 Summary

http://skagit.meas.ncsu.edu/~helena/gmslab/interp/Fla.gif
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@ 2.1 Introduction

A A geographic information system (GIS) is a compu
hardware and software system designed to

I Collect Structural Components

I Manage

I Analyze

i Display .

Functional Components

Collection of
Spatial Data

Visualization,
Cartography

-’F

Spatial Data
Management

Analysis,
Modelling

)

J

geographically referenced data (geospatial; spatial

A It is a specialized information system consisting of
(spatial) database and a (special) database systen
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@ 2.1 Introduction

A Application of GIS for spatial demsmnaklng
In politics, economy and
administration IS increasing
I Main applications so far

ASurveying, cadastre
AUrban and regional planning

AEnvironmental protection
ALine documentation

http://www.energiekontor-oceanwind.de/
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@ 2.1 Introduction

I Evolving
AFacility

ATraffic management

system

ARadio network
planning

APerturbation
management

A Site selection,
marketingl'h
business studies

applications
management

5038000 ey —

513000 514000 515000 516000 517000

http://www.awe -communications.com/
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@ 2.1 Introduction

A Example questions with spatial reference:

I Which wires run across federal roads?

I Are there post offices
In borough C?

I Which properties
adjoin a waste deposit”

I How do | get from the
university to the train
station?

http://route.web.de/
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@ 2.1 Introduction

I Find all road segments
whose slope exceeds
9%7?

I Which properties are
crossed by
transmission lines?

I Find all potential
frackingareas
Intersecting ground

water bodies? \Jj
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@ 2.1 Introduction

GIS In diverse areas
I Land information system
I Urban information system

I Natural resource
Information system

I Soll information system 7
I Network information systerr AP AN
i Branch information system - - M A S IN TPl

http://www.stadt-kassel.de/
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2.1 Introduction

A Spatial object/Geoobject: element to model real
world data in geographic information system

A Are described by spatial data (geodata)
A Spatial information: customesigned spatlal data

AChi ef difference_ -~
objects i /
(OoWhatdos so spe

I Geometry

http //speedymole com/Tubes/Parls/
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o
e %
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@ 2.1 Discreta/Continua

A Distinction of spatial objects on basis of their
contour

AWell defined, enclosed by SR SCANENE. L

visible boundary

AObject surface, dissemination area,
reference surface

AExamples: brook, river, building,
wood, borough, industrial
real estate, lake, parcel border
point, marsh, sports field, swam
pont, tower, forest, way, general
residential building area

www.maps.google.de

http://www.webbaviation.de/
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@ 2.1 Discreta/Continua

Continua )
AExists everywhere, without boundaries ‘
AComplete )

A Collectable only on distinct points
AExamples: ground level, temperature,
preC|p|tat|on air pressure, acceSS|b|I|ty nwawetteroniine.de

2100 Frilst Aug  (63hr) el it 0600 30 101 2008 ‘@ ”/“‘"‘" A e

Issued TOéCO BOTh Jul 2008 GM

www.wetteronline.de http://magicseaweed.com/.. /pressure/m/ http://www3.imperial.ac.uk/.. /18619712 PDF
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@ 2.1 Discreta/Continua

A Models of space Spatia

Framework
I Fleldbased
tial

A Geographic information is regarded as collectionsscﬁ’ d
spatial distributions

A Each distribution may be formalized as a mathemati
function from a spatial framework to an attribute

Attribute
Domain

domain
_ _ _ Object
A Particularly suitable for continua Domain
I Object-based

spatial
A Space is populated by discrete, identifiable entitieference

each with a geospatial reference (point, line, surfaceg Spatial
A Particularly suitable for discrete objects Embedding
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2.1 Discreta/Continua

A Example: statistical population data

< 6 6 bis 10 10 bis 1616 bis 2020 bis 4040 bis 60 60 bis 65> 65

NR NAME
111 Wabe-Schunter 4,2
112 Bienrode-Waggum-Bevenrode 5,6
113 Hondelage 4,2
114 Volkmarode 59
120 Ostliches Ringgebiet 4,9
131 Innenstadt 3,4
132 Viewegs Garten-Bebelhof 5
211 Stockheim-Leiferde 53
212 Heidberg-Melverode 3,5
213 Sudstadt-Rautheim-Mascherode 5,2
221 Weststadt 54
222 Timmerlah-Geitelde-Stiddien 6,3
223 Broitzem 55
224 Rilningen 4,8
310 Westliches Ringgebiet 4,9
321 Lehndorf-Watenbiittel 51
322 Veltenhof-Ruhme 4,1
323 Wenden-Thune-Harxbuttel 5
331 Nordstadt 4,6
332 Schunteraue 4,4

Stadt Braunschweig

3

4
3,1

4
3,1
1,6
2,6
4,5
2,5
4,3
3,6
4,6

4
2,9
2,7
4,1
3,1
3,9
2,5
3,3

51
6,3
4,6
6,3
4,2
2,5
3,8
7,2
4,3
6,3
5,3
6,7

7
5,2
4,2
6,3
5,4
6,7
3.9
5,2

5

3,3
4,4
3,6
4,7
3,4
2,7
3,6
4,2
3,3
4,3
4,5
4,9
5,1
4,1
3,5
4,3
4,2
4,2
3,5

5

22,3
23,1
22,7
20,1
36,6
39,9
33,3
20,4
20,5
22,6
22,3

25
23,8
25,9
36,9
21,4
26,1
23,1
36,9

30
28,8

28,1
29,3
30,6
31,1
26,8

25
27,4
31,1
26,1
29,7
27,5
30,3
30,4
27,9

26

30
30,8
31,3

24
27,6

6,7
6,3
8,4
5,9
4,1
5,3
4,9
6,1
6,2
5,7
5,8
5,8
4,7
6,1
4,5
6,2
6,8
5,4
4,9
4,1

27,3

21
22,8
22,1
16,9
19,6
19,5
21,2
33,5
21,9
25,6
16,4
19,4
23,2
17,4
22,5
19,6
20,4
19,7
20,3
21,3

4.8 3,2 3.9 : 21,7 54 :
http://lwww.braunschwelg.de/rat_verwaltung/verwaltung/ref0120/statistik/jahrbuch/02_05d.pdf
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@ 2.1 Discreta/Continua

I A map to visualize this data normally shows boroug\
and one distribution diagram[ = Yidiia
per borough

A Object-based
A Objects: boroughs

A Attributes:

I Share of the population per age

I Visualisation of the difference
between the average of all
inhabitants and the inhabitants
of each borough regarding

age groups:
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@ 2.1 Discreta/Continua

I Object-based
AClump a relation as single or groups
of tuples
id | <6 61010 | 60t0 65 | 65

a + + + +
b + + +
C + +
d + +
e +
f +
g +
h

Nz8 114 213 221 321 112 211 222 132 223 323 111 113 212 224 X

na a a a b b b Cc c c d d d d X
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