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Agenda

• Types of spatial data

• Terminology

• Data formats

• Data sources:

• Websites

• Georeferencing

• Create your own data
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Spatial data

Spatial data reference to a location in the “real” world by means of coordinates:

• Informationen about the location

• Informationen about the units of observation (features) and of their characteristics 

(attributes)

 Relational database
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Types of spatial data

• Raster-data

• Vector-data 

o Point-feature 

o Line-feature 

o Polygon-feature 
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Raster-data

5



Universität Konstanz

Raster-data: Street noise
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Raster-data: Street noise
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Vector-data: Point-feature
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Vector-data: (Poly-)line-feature
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Vector-data: Polygone-feature
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Vector-data
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Coordinate systems and Projections
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• As many coordinate systems as cartographers (almost).

• Various scales and various developmental histories

• Germany: Deutsches_Hauptdreiecksnetz_Transverse_Mercator, 

• Switzerland: CH1903

• Internet: WGS1984

The earth is a sphere!

 In order to analyse the data (two-dimensional), they have to be projected to two

Dimensions.
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Coordinate systems and Projections
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• When the coordinates are given as latitude and longitude, this points to a 

geographic (non-projected) coordinate system.

• When the coordinates are given as XY (and stated in meter or kilometer), this points

to a projected coordinate system.

• You should transform all layers to a common, projected coordinate system.

• In order to do this, you need a GIS. Mistakes can be detected by using a base map

and points with known location.

• Data from the internet (Google, Bing, Openstreetmap) are presented in a Mercator-

projection. But you usually get them in latitude und longitude and will have to

project them again.

 EPSG: 4326 (WGS84, geographic coordinate system)

 EPSG: 3857 (WGS84 Pseudo Mercator, projected coordinate system)
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Terminology
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Feature - Unit with geographic reference, can be points, lines or polygons

Fields - Characteristics of unit (analoguous to variables)

Attribute - Values of the fields

shape-file - Contains the geographic data

layers - Informationen about the presentation of the shape-file in your GIS
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Data format: Shape-files
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Proprietary data format of ESRI Corp., de-facto industry-standard 

Relational database, cmprising of at least three files:

.shp geographical information

.dbf attributes in dBASE-Format

.shx Index to combine geographical information and attributes

+ .prj Projection of the data
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Data format: Shape-files
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Data format: csv
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• Comma-seperated values in a text file

• Commonly used format for transfer of data between various computer programs

• Tables

• XY tables (point data)
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Data sources: Opendata

• Official administrative units in Europe (NUTS): Eurostat

• Data of Openstreetmap (http://download.geofabrik.de/)

• https://www.census.gov /  http://www.zensus2011.de

• Ask your local administration
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Data sources: commercial data

• Data of Openstreetmap (http://download.geofabrik.de/)

• Google Maps / Bing Maps / Nokia Here

• In Germany: microm, gfk - market research companies
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Data sources: Georeference addresses

• You can georeference postal addresses, i.e. assign latitude and longitude to observational

units based on a postal address.

• This is done by using APIs automatically via Stata / R / Python

• Development very dynamic and access changes frequently.

• Available data: 

• Google Maps (very good data quality, 2500 queries a day, after that you have to

pay 50ct / 1000 addresses (or use another IP-address), flexible, Google saves

addresses and the usage does not comply with „Terms and Regulations“)

• Bing (similar to Google)

• Nokia Here (best data quality)

• Openstreetmaps (free data, data quality unknown, access more difficult)
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Data sources: Georeference addresses

• For getting started: www.gpsvisualizer.com/geocoder/

• Organisation of the addresses in a csv-file

• Cyrillic?

Steps:

1. Georeferencing of addresses

2. Keep order of addresses

3. Generate identifiers

4. Match with other characteristics
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Data sources: Create your own data

• Create a new shape-file with QGIS ( „Layer“  „Create Layer“)

• Choose the correct type (Point, Line, Polygon) and the appropriate coordinate system

• Choose a basemap ( „Web“  „Openlayers Plugin“)

• Edit: 

• Or: Drag, add or delete points in a existing shape-file

• Add or change attributes

• Save by leaving editing mode
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