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/ Course Outline

This course will focus on the application of Geographical Information Systems (GIS) to support decision making on environmental issues.
Particular emphasis will be placed on such topics as facility siting, the modelling of land-use change scenarios, the visual communication
of options, and facilitation of public participation in decision-making processes. Techniques covered in the course will include
multi-criteria evaluation, simulation methods to represent uncertainty in results, cellular and agent-based land-use scenario modelling
and 3D visualization. There will also be consideration of recent developments in public participation GIS (GIS) and the use of volunteered
geographic information (VGI). It is intended that the course will provide a < start-of-the-art™ review of this important area for GIS
applications.

/ Attainment Objectives

Students should acquire an understanding of the current strengths and weaknesses of GIS as a tool to support decision making on environmental
issues.

Students should gain awareness of some more advanced GIS analysis techniques and of methods for communicating results to public audiences.

Students should gain experience of implementing advanced analysis and visualization techniques with the ESRI ArcGIS software.

Students should enhance their ability to critically appraise environmental applications of GIS.

/ Required Preparatory Study

Students taking this course need to have some prior experience of using GIS software (ideally ESRI ArcGIS). This should include knowledge
of buffer and overlay operations with vector data and raster map algebra. Experience with ArcGIS extensions such as Spatial Analyst,
3D Analyst and ArcScene would be ideal. Suitable preparatory courses would include ??????

/ Course schedule

[ Theme
/ Key Word

The role of GIS in environmental decision-making
The structure of decision processes / Contribution of GIS and how this has evolved / Course structure and attainment objectives
Site selection in ArcMap
Practical exercise reviewing basic analysis tools in ArcMap and illustrating how they can be applied to a site selection
problem
GIS techniques for multi-criteria decision making
Characteristics of knowledge-based systems (KBS) / Circumstances in which KBS are appropriate / Multi-criteria evaluation
(MCE) methodology / Examples of MCE application
Implementing a multi-criteria analysis
Practical exercise with ArcMap using MCE techniques to represent different stakeholder perspectives on a site selection
issue
Agent-based modelling techniques
Characteristics of agent-based models / Cellular methods and their application in land- use change studies / Examples of
agent-based models / Implementing agent-based models in ArcGIS
6 Error and uncertainty in GIS analyses
Definition of terms / Methods of characterising error and uncertainty / Examples of applications / Implementing a simulation
approach to uncertainty in ArcGIS Model Builder

7 Implementing agent-based models and uncertainty analysis
Practical exercise using ArcGIS Model Builder and the Agent Analyst extension
8 3D landscape visualization

Overview of techniques / Data requirements / Examples of photorealistic rendering / Examples of real-time models / Issues
in using 3D visualizations

9 3D visualization in ArcScene
Practical exercise using ArcScene and the Google SketchUp plugin to create a 3D landscape model of a development proposal
10 Introduction to course project

Explanation of the project objectives / Organisation of students into pairs or small groups / opportunity to start practical
work on the assessed project
11 Developments in Public Participation GIS (PPGIS)
Participation frameworks / Examples of projects / Use of 3D visualization in a PPGIS context / Assessment of PPGIS strengths
and weaknesses
12 Distributed GIS and Volunteered Geographic Information (VGI)
Components of a Distributed GIS / Geobrowsers and mashups / Location-based services / Volunteered Geographic Information
/ Examples and implications of such developments

13 Course project practical session to work on course project and presentation
14 Assessed presentations Students present their project results in pairs or small groups
15 The future of GIS for environmental decision-making
Likely technical developments / GIS as tool or science / The social implications of GIS use / GIS in the future
( / Undergraduate Courses) / Recommendations for Private Study
( / Graduate Courses) / Study Method

The course will involve a number of practicals using ArcGIS so students should ensure they have the necessary prior experience to get
the full benefit of these. Other aspects of the course can be followed up by consulting items on the bibliography or textbooks / web
pages listed below.

/ Grading Criteria and Method of Evaluation

/ Kind / Percentage / Grading Criteria etc.

(15 100 Students will be asked to work in pairs or small groups and make

14




)/Continuous Assessment an assessed presentation based on project work carried out during
the course. Students will be asked to take on the roles of
different stakeholders regarding a planning issue and their
presentation will need to consider how their analysis and
conclusions could best be presented to a public audience.

/ Advice to Students on Study and Research Methods

Students taking this course need to have some prior experience of using GIS software (ideally ESRI ArcGIS). This should include knowledge
of buffer and overlay operations with vector data and raster map algebra. Experience with ArcGIS extensions such as Spatial Analyst,
3D Analyst and ArcScene would be ideal.

| Textbooks

ISBN [ Title Author Publisher ISBN Code Comment / Note
There is no single book that covers all the material presented in this course. A detailed bibliography documenting the sources used for
lecture material will be distributed at the start of the course. The following books will be of use for several different parts of the
course.
Longley, P.A., Goodchild, M.F., Maguire, D.J. and Rhind, D.W. (2005) Geographic Information Systems and Science, Second Edition, John
Wiley, Chichester, UK, ISBN 0-470-87001-X.
Bishop, 1.D. and Lange, E. (2005) Visualization in Landscape and Environmental Planning, Taylor & Francis, London, UK, ISBN 0-415-30510-1.
Heywood, 1., Cornelius, S. and Carver, S. (2006) An Introduction to Geographical Information Systems, Third Edition, Pearson, Harlow,
UK, ISBN 978-0-13-129317-5.
Lovett, A.A. and Appleton, K.J. (eds.) (2008) GIS for Environmental Decision-Making, CRC Press, Florida, USA, ISBN 978-0-8493-7423-4.

/ Reference Books

ISBN / Title Author Publisher ISBN Code Comment
/ Note
Nothing in addition to the items in the textbook section above.
WWwW / Web Pages Useful for Reference

ESRI GIS software ? http://www.esri.com

Agent Analyst Extension for ArcGIS - http://ww.institute.redlands.edu/agentanalyst/
Google SketchUp GIS plugin - http://sketchup.google.com/download/plugins.html#arcgis
IDRISI GIS software - http://www.clarklabs.org/

3D Nature landscape visualization software - http://3dnature.com/

Virtual Terrain Project ? http://www.vterrain.org/
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