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Overview 

• Introduction to spatial data 

– Data types 

– Data models 

– Data portrayal 

• Historic context 

– Data access & analysis 

• Accessing spatial data on the web 

– OGC standards 

–  Landmap services (application 

examples) 

– Other spatial data services 

• Further information 
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WHAT IS SPATIAL DATA? 



Defining Spatial 

‘Spatial is special’ (Longley et al., 2001, p.5) 

– Almost all human activities and decisions involve a 

geographic component 

– Spatial refers to any space 

• space on a different planet (outer space images e.g. Google 

Sky) 

• Space of the human body (medical images e.g. X-ray) 

• Geographic space to specifically define space on Earth (e.g. 

OS Explorer map) 

• Spatial data can be processed and analysed and 

displayed as a map: 

–  Geographical Information Systems (GIS) e.g. ArcGIS, 

GRASS, MapInfo and QGIS   

– Image Processing packages e.g. Erdas Imagine, ENVI, PCI, 

Idrisi Kilimanjaro and GRASS 



Spatial Historic Context 

A Multifaceted GIS Community (GeoWorld January, 2007) 

http://www.innovativegis.com/basis/mapanalysis/Topic27/Topic27.htm  
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Data Models 

Vector (Feature) Raster (Coverage) 
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• Cells/pixels 

• Satellite, airborne images, DTM, DSM etc. 

• Continuous data or simple entities   

 

• Points, lines and polygon layers 

• Buildings, roads, tree canopies etc.  

• Features have associated attributes 

   

 



Real World Representation 

© Copyright 2011 Westfield State University. 

 

• Data Layers provide information about 

each element of the real world 

– Customers, streets, parcels (vector) 

– Elevation and land usage (raster) 

• Each layer will have the same Spatial 

Referencing System (SRS) e.g. 

British National Grid 

• Points to consider when comparing 

between layers 

– Spatial resolution of the data layers 

– Use of different data models 



Spatial Data Analysis Tools 

• GIS 

– ArcGIS (proprietary)  

– MapInfo (proprietary)  

– QGIS (open source) 

– GRASS (open source) 

• Image Processing  

– Erdas Imagine, ENVI, Idrisi Kilimanjaro, PCI & Definiens 

(proprietary)  

– GRASS & OpenEV(open source) 

• Computer Aided Design (CAD) 

– MicroCAD (proprietary)  

– Google SketchUp (free to download) 

• 3D Visualisation packages 

– Google Earth, Erdas Titan & ArcGIS Explorer 

– Global Mapper (proprietary) 

 



Spatial Analysis 

• Location Analysis  

– Buffer, Corridor, Overlay 

• Terrain Analysis 

– Slope, Aspect, Catchment, 

Drainage networks, viewshed 

• Measurements 

– Distance between two entities, 

length of a road/channel 

• Neighbourhood Analysis 

– Nearest neighbour, proximity, 

Public Participation GIS 

• Pattern/Class Analysis 

– Multivariate, cluster, 

classification 

Obtaining new meaningful information from spatial datasets 

 



SPATIAL DATA ACCESS 





OGC/ISO Standards 

• Visualise Spatial Data 

– Web Map Services (WMS) 

– Style Layer Descripter (SLD) 

– Web Map Tile Service (WMTS) 

• Access and Deliver Spatial Data 

– Web Feature Service (WFS)  

– Geographic Mark-up Language (GML) 

– Web Coverage Service (WCS) 

• Describe spatial data 

– ISO 19115 

• Deliver metadata ‘data about data’ 

– Catalog Service for the Web (CS-W) 

 

Interoperability: Which Standard  

do you Use? by gruntzooki Flickr 

http://www.flickr.com/photos/doctorow/


SDI 



LANDMAP SERVICE 



Website: landmap.mimas.ac.uk 

Helpdesk: spatial@mimas.ac.uk 

Twitter: @Landmap  



Optical & 

Thermal 

Radar 

Elevation Feature 



Newbie? 

• 1)  Check your institution is 

licensed 

• 2)  Individual Registration 

• 3)  Familiarise yourself with 

Landmap license 

• 4)  Citation guidelines 

• 5)  Institution username and 

password: 

• Download data 

• Access e-learning content 

 



Optical /Thermal 

collection 

 

Format Temporal  

scale 

Coverage 

Landsat 4/5 (Ortho) Erdas Imagine 1988 – 1992 UK 

Landsat 7 Erdas Imagine 1999 - 2001  UK 

Mediterranean 

Landsat 

Erdas 

Imagine/GeoTiff 

1990, 1992, 2000 Cyprus & Spain (E&W)  

Spot GeoTiff 1986 - 1995  British Isles 

TopSat GeoTiff 2007 - 2009  Global coverage  

Colour Infrared GeoTiff 2004 - 2011 England, Wales & Scotland 

(not complete coverage) 

Historic AP MrSID Late 1940s RAF and USAF some 

Luftwaffe Coverage during  war ( some parts of 

London and Liverpool) 

Modern AP MrSID 1970 – 2009 Main conurbations in UK  

Meris GeoTiff March 2011  Order on request 

Thermal Erdas Imagine & JPG 2009 - 2010 Main conurbations in UK 

Optical & Thermal Collection 



Change Detection Analysis 

Manchester Ship Canal  Salford Quays 

© The GeoInformation Group 2007 © The GeoInformation Group circa 1940s 



Radar collection 

 

Format Temporal  

scale 

Coverage 

Envisat ASAR 
   - Image Mode 

   - Alternating Polarisation 

   - Wide Swath 

Ortho GeoTiff 2004 plus Entire UK 

ERS 
   - ERS 1 

   - ERS 2 

   - ERS Coherence 

Ortho GeoTiff 1995 - 

1999 

British Isles 

Radar Collection 

Use radar for regular imagery to monitor an area without the worry of cloud cover 



Fire Scar Detection in the Peak 

District 

 How well can the C-band SAR intensity and coherence 

signal detect a fire scar within a degraded UK moorland 

environment? 

Objectives 

• Determine the ability of SAR intensity and InSAR 

coherence to detect the fire scar over time in a moorland 

environment 

• Analyse qualitatively how scene variables such as 

precipitation and CORINE land cover classes affect the 

SAR intensity and coherence signal, both inside and 

outside the fire scar 

 

 

 





Bleaklow Fire Scar Detection 



Elevation 

collection 

 

Format Temporal  

scale 

Coverage 

75m SRTM  Erdas Imagine 2000 British Isles 

25m Landmap 

DTM 
Erdas Imagine 2000 

KGPS Survey  Shapefile/KML/

GML 

2000 6,400 km of roads 

(British Isles) 

5m Bluesky DTM  Erdas Imagine   2009 England and Wales 

0.25 - 1m LiDAR Erdas Imagine  2005 - 2007 Metropolitan areas 

Elevation Collection 

Use elevation data to create 3D models 



3D Modelling of  the Jurassic Coast 
Ravensbourne College of Design and Communication 

Images Courtesy of Prof Jeremy Gardiner 

Image Courtesy of Prof Jeremy Gardiner 

Computer Numerically 

Controlled (CNC) milling  

Machine used.  

CNC routing is a way of  

machining an object directly  

from CAD data with a sharp, 

fast moving tool bit. Spatial  

Data translated into .stl files  

to create complex geometries 

for milling. 



• Subtractive Rapid Prototyping (SRP) solution  
– Several advantages over 3D printers and other rapid prototyping systems which are more 

expensive, fragile and time consuming.  

– Tree axis machine, the Roland MDX 20 CNC 3 Axis mill benchtop milling machine which 

delivered a smooth surface finish without post finishing and gave tight tolerances up to +/- 

0.001mm.  

– Having three axis means the cutter can be moved in the x, y and z axis simultaneously, whilst 

remaining perpendicular to the bed of the machine 

3D Modelling of  the Jurassic Coast cont. 

Images Courtesy of Prof Jeremy Gardiner 



Feature collection 

 

Format 

Building Heights Shapefile format 

Building Class Shapefile format 

 

Feature Collection 

Provides Building Heights and Building Class data - main conurbations of the UK 

Data in shapefile format & can be integrated into a GIS or Image Processing 

package 



Mash-ups in Google Earth 



 

http://landmap.mimas.ac.uk/index.php/Learning-Materials/Learning-Zone-Introduction/Learning-Zone-Introduction/menu-id-100212.html


• Airborne Imaging 

– Modern Aerial Photography for ArcGIS  

– Modern Aerial Photography for CR Viewer 

– Historical Aerial Photography 

• Applying Heights 

– 3D Modelling with Google Sketch-Up 

– LiDAR Imaging 

• UKMap & Landuse 

– Landuse Mapping 

– Introduction to UKMap 

• Image Processing  

– ENVI, Idrisi Kilimanjaro, ERDAS v.9 & 2010 

 and PCI Geomatica 

• Radar Imaging 

– Introduction to Radar 

• Classification Methods & Scripting 

– Object Oriented Classification  

– Python for ArcGIS 



Level & Applications 
 

• Airborne Imaging – Basic 
– Urban sociologist looking at the change in the urban landscape with time using 

historic aerial photography  

• Applying Heights – Basic/Intermediate 
– Planning and landscape student wanting to create a basic 3D model of an urban 

area in Google Sketch-Up or Global Mapper 

– Archaeologist wanting to understand how to use LiDAR for getting height values 

of an archaeological site   

• UKMap & Landuse – Basic/Intermediate 
– Geography student wanting to gain the skills to assess land use change for an 

undergraduate dissertation  

• Image Processing – Intermediate 
– Masters students wanting to gain essential image processing skills to incorporate 

satellite data into their research  

• Radar Imaging – Basic/Intermediate 
– Ecology Masters/PhD students wanting to learn Radar for the first time and use 

the data for assessing the phenology of vegetation 

• Classification Methods – Advanced 
– Environmental scientists wanting to create a vegetation map 

     using an object oriented approach 

 



OTHER SPATIAL SERVICES 





Website: http://edina.ac.uk/digimap/ 

Helpdesk: edina@ed.ac.uk 

Twitter: @EDINA_Digimap  



 

NERC Spatial Data Services 

http://www.neodaas.ac.uk/data/ 

http://neodc.nerc.ac.uk/  

http://arsf.nerc.ac.uk/  

http://www.neodaas.ac.uk/data/
http://www.neodaas.ac.uk/data/
http://www.neodaas.ac.uk/data/
http://www.neodaas.ac.uk/data/
http://www.neodaas.ac.uk/data/
http://neodc.nerc.ac.uk/
http://neodc.nerc.ac.uk/
http://arsf.nerc.ac.uk/
http://arsf.nerc.ac.uk/


http://glcf.umiacs.umd.edu/data/ 



Open Data 

• OS OpenData 

– MiniScale®  (Raster) 

– 1:250 000 Scale Colour Raster  

– OS Street View® (Raster) 

– Boundary-Line™  (Vector) 

– Code-Point® Open (Point Data) 

– 1:50 000 Scale Gazetteer (Point Data) 

– Strategi® (Vector) 

– Meridian™2 (Vector) 

– OS Locator™ (Point Data) 

– Land-Form PANORAMA® Vector (Contours), Grid (DTM) 

– OS VectorMap™ District (Vector and Raster) 

• Free to Download: 

https://www.ordnancesurvey.co.uk/opendatadownload/products.html  

https://www.ordnancesurvey.co.uk/opendatadownload/products.html
https://www.ordnancesurvey.co.uk/opendatadownload/products.html
https://www.ordnancesurvey.co.uk/opendatadownload/products.html


Further Reading 

• Spatial Analysis Methods 
– Lillesand, T., Kiefer, R.W. and Chipman, J. (2008) Remote Sensing and 

Image Interpretation, 6th edition. Wiley: London [ISBN 978-0-470-

05245-7] 

– Longley, P. Goodchild, M and Rhind, D. (2001) Geographic Information 

Systems and Science John Wiley and Sons : Chichester [ISBN: 

0471892750] 

– Heywood I, Cornelius S and Caver S. An Introduction to Geographical 

Information Systems Second Edition Prentice Hall [ISBN 0130611980] 

• Online Resources 
– Geospatial Analysis - A comprehensive guide by Dr Michael de Smith 

and Prof Paul Longley, University College London, and Prof Mike 

Goodchild, UC Santa Barbara http://www.spatialanalysisonline.com/  

– Open Geospatial Consortium: http://www.opengeospatial.org/  

 

http://www.spatialanalysisonline.com/
http://www.opengeospatial.org/


Thanks for Listening  

Email: Gail.Millin-Chalabi@manchester.ac.uk 

Twitter: Follow @gmillin7chalabi or @landmap  

Website: landmap.mimas.ac.uk  

 


