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11. Introduction to GIS for Environmental Applications

Lecture outline:
- Introduction to module




- What makes physical geography applications different?

- Environmental science and management

- The role of GIS?

Aims:
This lecture introduces the module and describes how physical geography applications of GIS demand a particular approach.  Emphasis is placed on the space – time variability of environmental phenomena and how this influences GIS applications.  The role of GIS in meeting the objectives of modern environmental science and management is discussed.

Links:
This lecture creates a framework for the module through its discussion of the way we deal with space – time variability in environmental phenomena and how GIS can be used to realise the principal aims of environmental science and management.  The workshop and practical start to reveal the effects of scale, resolution and sampling strategy on physical geography datasets.

Directed reading:

Cadoux-Hudson, J & Heywood, D.I (eds) (1991) Geographic Information 1991: The Yearbook of the Association for Geographic Information. Taylor Francis & Miles Arnold. [Part IV GIS and the Environment, p.73-120]

Carver, S & Openshaw, S (1991) Development of a catchment based spatial decision support system for land use planning. NorthEast Regional Research Laboratory Report No.91/2. University of Newcastle upon Tyne. [CC]

Harrison, A.R and Dunn, R (1993) Problems of sampling the landscape. In R.haines-Young, D.R.Green and S.H.Cousins (eds) Landscape ecology and GIS. Taylor and Francis, London. (§8).

Heywood, I., Cornelius, S. & Carver, S. (1998) An Introduction to Geographical Information Systems. Addison Wesley Longman, Harlow. [§ 2 and 3].

Rhind, D (1991) Environmental monitoring and prediction. in I.Masser and M.Blakemore (eds) Handling geographic information: methodology and potential applications. Longman, London, p122-147.

Rosswall, T, Woodmansee, R.G & Risser, P.G (1988) Scales and global change: spatial temporal variability in biospheric and geospheric processes.  John Wiley, London. [§ 1 & 2 only]

Practical:
Spatial variability in environmental data

Task:

Investigate the spatial variability in terrain datasets and determine the effects of a) sampling strategy, and b) resolution on the data. (see separate practical handout for detailed instructions).

Data:

The following datasets are provided for the Leeds area

· 10m resolution DEM (1:10,000 OS Profile data)
· 50m resolution DEM (1:50,000 OS Panorama data)

· 10m interval contour data (1:10,000 OS Profile data)
Steps:

1. Display both elevation datasets in ArcMap and look for visible differences - do these result from differences in sampling strategy or resolution or both? Use the IDENTIFY tool to interrogate the images.
2. Calculate the slope (gradient) from both the 10m and 50m data – is there any ‘striping’ in the slope data and what might this be due to? (use the slope tool in ArcMap or Grid to calculate slope)
Outcomes:

· Familiarity with scale issues especially resolution and sampling in relation to spatial variation in environmental data

· Experience/practice in use of analysis and display functions in ArcGRID and ArcMap

· Familiarity with OS terrain model products
Useful web links:

NELUP web site http://www.ncl.ac.uk/wrgi/wrsrl/projects/nelup/nelup.ht
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Next week:

Spatial and temporal variability and environmental data

· general characteristics of environmental data

· environmental data sources

· toward integrated databases

practical:   Using Digimap to access OS data products

