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Module description:

This module introduces GIS in relation to environmental applications and outlines its relevance, basic concepts, techniques, methodologies, applications and policy issues in the field of environmental management and research. Subjects covered include space-time variability in environmental data, data sources, interpolation, error and uncertainty, decision support, environmental monitoring and modelling of human/physical environmental systems. All documentation including handouts, lecture slides, assignment details and practical datasets are available via the module web pages (see above). Practical datasets are provided in password protected Zip files, the password for which will be given to you in the first lecture.

Module aims:

The aims and objectives of the course are as follows:

Aims:

1. To provide an introduction to environmental applications of GIS; and

2. to develop knowledge and understanding of concepts, issues and problems specific to environmental applications of GIS.

Objectives:

1. Identify principles and functional issues pertaining to environmental applications of GIS;

2. examine and review specific application areas where GIS is a useful tool;

3. investigate techniques provided by GIS which have particular relevance to environmental applications and problem solving; and

4. identify and address problem areas such as data sources, modelling, error and uncertainty.

On completion of this module students should be able to:

1. Demonstrate a clear knowledge and understanding of the key concepts concerning the application of GIS to environmental problems;

2. show an appreciation of the space-time variability within environmental data and what this means for GIS applications in the field;

3. demonstrate a high level of skill in the application of GIS software (principally ArcGIS) to the solving of environmental problems; and

4. develop their own environmental applications of GIS.

Format:

The course takes the form of 11 weekly 1 hour lectures each followed by a 1 hour workshop and a 2 hour practical class.  Associated with these will be practical demonstrations of relevant software/data and hands-on exercises. Lectures will be devoted largely to concepts and case studies and are designed to support workshops.  The workshops will concentrate on particular issues relevant to the lecture and consist of a mixture of discussion, group work, practical exercises and student presentations.  Students may be expected to do some reading and preparation in advance of these.  Practical classes give students the opportunity to develop practical skills, principally in the ArcGIS package.

Form and timing of assessment:

5 x practical reports (10% each)

1 x practical project and 1500 word report (50%)

General guidelines for the practical project are as follows:

1. the topic can cover any aspect of the module, but must be within the remit of GIS and environment; 

2. the project must contain a practical element (e.g. development of a database, analysis, model or custom application) and associated 1500 word report; and

3. project proposals (one side A4) outlining provisional title, aims and objectives, data sources, methods, etc. should be presented to Dr Carver by end of the Spring Term.

(see attached module schematic for details on setting and handing in of assignments)

Module outline:

1. Principles of GIS for environmental applications: space-time variability

2. Working with environmental data

3. Error and uncertainty

4. Grid-based modelling

5. Terrain modelling 1: the basics

6. Terrain modelling 2: applications

7. Terrain modelling 3: geomorphometrics

8. Hydrological modelling 1: catchment models

9. Hydrological modelling 2: runoff models

10. Land suitability modelling

11. Spatial decision support systems

(see attached module schematic for details on lectures, workshops and practicals)

General reading list:

Atkinson, P.M & Tate, N.J (1999) Advances in Remote Sensing and GIS Analysis. John Wiley, London.

Bracken, I & Webster, C (1990) Information technology in geography and planning. Routledge, London.

Burrough, P & McDonnell, R (1998) Principles of geographical information. Oxford University Press, Oxford.

DoE (1987) Handling geographic information. HMSO, London.

Fischer, M.M & Nijkamp, P (1993) Geographic information systems, spatial modelling and policy evaluation. Springer-Verlag, Berlin.
Goodchild, M.F & Gopal, S (eds) (1989) Accuracy of spatial databases. Taylor & Francis, London.

Goodchild, M.F., Steyaet, L.T., Parks, O., Crane, M.P., Johnston, C.A., Maidment, D.R & Glendinning, S (1995) (eds) GIS and Environmental Modeling: Progress and Research Issues. GIS World Inc., Colorado, USA.

Haines-Young, R., Green, D & Cousins, S (eds) Landscape ecology and Geographical Information Systems. Taylor & Francis, London. 

Heywood, I., Cornelius, S & Carver, S (1998) An Introduction to Geographical Information Systems. Addison Wesley Longman, Harlow.

Maidment, D & Djokic, D (2000) Hydrologic and Hydraulic Modeling and Support with Geographic Information Systems. ESRI Press.

Longley, P., Goodchild, M.F., Maguire, D.J & Rhind, D (1999) Geographical information systems: principles and applications (2 volumes). Longman, London.

Masser, I & Blakemore, M (eds) Handling geographic information: methodology and potential applications. Longman, London, p122-147.

Price, M.F & Heywood, D.I (eds) (1994) Mountain Environments and Geographic Information Systems. Taylor & Francis, London.

Tomlin, C.D (1990) Geographic information systems and cartographic modelling. Prentice Hall, New Jersey.

Star, J.L & Estes, J.E (1990) Geographic information systems: an introduction. Prentice Hall, New Jersey.

Wilson, J.P & Gallant, J (2000) Terrain Analysis: principles and applications. John Wiley, London

See also:
Various GIS journals: IJGIS, TGIS, PE&RS, …and magazines: GeoEurope, Mapping Awareness, GIS World, GI News, etc.

Web links:

There are many excellent home pages on the Internet that you can browse through at your leisure. Don’t disregard this important source of additional information. I've included a brief list of GIS and/or environment related homepages below to get you started, but the full list would run to hundreds of pages. Most sites include 'hot links' to other related sites which saves you time and energy, but there are several good search facilities that you can use to track down sites covering topics of interests (e.g. Alta Vista or Yahoo!). You may start at the Heywood et al. “Introduction to GIS” online resources (http://www.booksites.net/heywood); this lists links to many interesting mapping, GIS and remote sensing web sites as well as providing many online learning materials for your own use. 

www.geo.ed.ac.uk/agidict/welcome.html The AGI online dictionary.

www.geoplace.com geoplace.com Provides access to many of the magazines and periodicals on GIS.
www.gis.com About GIS Offers an overview of the field, and includes links to companies and learning resources.

campus.esri.com/ ESRI Virtual Campus. ESRI's Virtual campus where you can log in as a guest and complete some courses for free. The campus offers a growing set of online courses in ESRI products, as well as GIS applications and GIScience.

learnt.smec.curtin.edu.au/Common/GIS/gis/GIS.html Introduction to GIS. Online GIS tutorials.

www.colorado.edu/geography/gcraft/notes/gps/gps_f.html The Geographer’s Craft. Introduction to GPS from the pages of “The Geographer’s Craft” developed by Peter H. Dana at Colorado University.

www.geog.ubc.ca/courses/klink/g516/talks_2001/slope_calculation.html DEM derivatives: slope gradient and slope aspect. Explanation of how to derive slope and aspect from a DEM.
Happy surfing!

