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15. Grid-based modelling

Lecture outline:
- Introduction

- Linking models to GIS 

- Basics of cartographical modelling

- Modelling in Arc GRID

Aims: This lecture introduces the concepts of cartographic modelling with specific reference to environmental data and Arc GRID.  Ways of linking models to GIS are discussed.  Modelling functions in GRID are described in detail and examples given.

Links: This lecture follows on from the previous lecture on interpolation to show how different types of environmental data can be integrated within spatial models.  This lecture together with the previous four create a basis for further explorations of environmental GIS within specific areas; namely terrain modelling and hydrology.

Directed reading:

Berry, J (various) Beyond mapping. In GIS World.

Burrough, P & McDonnell (1998) Principles of geographial information. Oxford University Press, Oxford. [§ 5 and 6].

Carver, S (1991) Integrating multicriteria evaluation with GIS. in International Journal of Geographical Information Systems 5(3), p.321-339.

Heywood, I., Cornelius, S. & Carver, S. (1998) An Introduction to Geographical Information Systems. Addison Wesley Longman, Harlow. [§3, 6 and 7].

Gatrell, A.C & Vincent, P (1991) Managing natural and technological hazards. Chapter 10 in I.Masser and M.Blakemore (eds) Handling geographic information: methodology and potential applications. Longman, London, p.148-180.
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.

Openshaw, S., Carver, S & Fernie, J (1989) Britain's nuclear waste: safety and siting. Belhaven Press, London. [good early example of cartographic modelling application of GIS]

Practical:

Land capability mapping

Task: 

Map land capability classes for Long Preston area, Ribblesdale

Data: 

The following datasets are provided for the Long Preston area…

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

· 10m interval contour data (1:50,000 OS Panorama data)

· 25m resolution land cover data (ITE LCM90 data)

· soil map (1:250,000 Soil Survey England and Wales)

Steps:

1. Display the datasets in ArcMap or GRID;

2. Calculate slope from DEM using slope and use reclass to divide into slope classes(g);

3. Create GRID images of soil wetness class(w), soil limitations class(s) and erosivity class(e) from soil map data using polygrid in Arc;
4. Use GRID to overlay g,w,s,e input layers using MAX function to identify capability class (assume climatic limitations are equal over study area).

5. Display land capability classes with the ITE LCM90 data in ArcMap to compare actual with potential land use

Outcomes:

· Experience at simple cartographic model building

· Experience with spatial modelling functions within Arc and GRID (reclass and overlay)

· Familiarity with land resource assessment models

Useful web links:

Lecture on alternative representations of space http://www.ncgia.ucsb.edu/giscc/units/u054/u054.html
PCRaster – an alternative to GRID http://www.geog.uu.nl/pcraster/pcraster.html
Next week:

Terrain analysis 1: the basics

· DEMs and DTMs

· Derived variables

· Example applications

practical: Using DEMs

