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16. Terrain analysis 1: the basics

Lecture outline:
- Introduction

- DEMs and DTMs 

- Derived variables

- Example applications

Aims: This lecture aims to introduce the third dimension of terrain into environmental modelling with GIS.  Particular attention is paid to modelling altitude, slope and aspect using DEMs and DTMs.

Links: This lecture follows on from previous lectures where surfaces have been dealt with in passing.  Here terrain surfaces are described in detail.  This forms the basis for further lectures and practicals where a sound knowledge of terrain models is required.

Directed reading:

Burrough, P & McDonnell (1998) Principles of geographial information. Oxford University Press, Oxford. (Chapter 8).

Hiller, M and Weibel, R (1991) Digital terrain modelling. in Maguire, D.J, Goodchild, M.F & Rhind, D (eds) Geographical information systems: principles and applications. Vol 1. Longman, London.

Stocks, A & Heywood, I (1994) Terrain model in mountains. in Price, M.F & Heywood, D.I (eds) (1994) Mountain Environments and Geographic Information Systems. Taylor & Francis, London.

Walsh, S.J., Butler, D.R., Brown, D.G and Bian, L (1994) Form and pattern in the alpine environment: an intergrated approach to spatial analysis and modelling in Glacier National Park, USA. In M.F.Price & D.I.Heywood (eds) Mountain Environments and Geographic Information Systems. Taylor & Francis, London. (§10).
Practical:

Using DEMs for hillslope geomorphology

Task:

Derive key variables from DEM and relate to slope profiles

Data:

The following datasets are provided…

· 25m resolution DEM for an area of the Hohe Tauern Alps, Austria

· 20m interval contour data (derived from 25m resolution DEM)
Steps:

1. Display DEM in ArcMap or GRID 

2. Derive slope and aspect variables using slope and aspect functions in GRID

3. Derive valley cross and long profiles using the identity tool in ArcMap

4. Plot altitude, slope and aspect against distance along profile in Excel

5. Relate to physical form
Outcomes:

· Familiarity with TIN/DEM construction in Arc/Info

· Experience with deriving surface variables

· Experience with displaying surfaces in Arcplot
Useful web links:

View global DEMs http://www.ngdc.noaa.gov/mgg/image/images.html#relief
DEM derived operations http://www.powerdata.com.au/derive.htm
Next week:

Terrain analysis 2: applications

- Access modelling

- Landscape evaluation

- Hazard mapping

practical: Visibility and impact assessment

