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13. Error and uncertainty

Lecture outline:
- Introduction




- Error and uncertainty: terminology, types and sources

- Why is it important?

- Handling error and uncertainty

Aims: This lecture introduces the problems in GIS caused by variations in data quality; principally error and uncertainty.  A sound appreciation of data quality issues is necessary for the safe and efficient use of GIS.  Data quality issues particular to environmental data and methods of handling error and uncertainty are introduced.

Links: Some issues of data quality have already been introduced, in particular those concerned with spatio-temporal variation in environmental data.  Other issues that have been touched on include fractals, lineage and generalisation.  These are dealt with in more detail here.

Directed reading:

Bolstad, PV et al., (1990) Positional uncertainty in manually digitised map data. IJGIS 4(4) p.399-412.

Brunsdon C. & Carver, S. (1993) The accuracy of digital representations of 2D and 3D geographical objects: a study by simulation. in M.Fischer & P.Nijkamp (eds) Geographic Information Systems, spatial modelling and policy evaluation. Springer-Verlag, Germany, 115-130.

Burrough, P & McDonnell (1998) Principles of geographial information. Oxford University Press, Oxford. [§ 9 and 10].

Carver, S. & Brunsdon, C. (1994) Vector to raster conversion error and feature complexity: an empirical study using simulated data. in International Journal of Geographical Information Systems. 8(3), 261-272.
Dunn, R., Harrison, A.R. & White, J.C. (1990) Positional accuracy and measurement error in digital databases of land use: an empirical study, in IJGIS, 4, 385-398.

Goodchild, M.F. & Gopal, S. (eds) (1989) Accuracy of spatial databases. Taylor & Francis, London.

Heywood, I., Cornelius, S. & Carver, S. (1998) An Introduction to Geographical Information Systems. Addison Wesley Longman, Harlow. [§ 10].

Openshaw, S., Charlton, M. & Carver, S. (1991) Error propagation: a Monte Carlo simulation. in I.Masser & M.Blakemore (eds) Handling geographic information: methodology and potential applications. Longman, London, 78-101.

Walsh. SJ., Lightfoot, D.R and Butler, D.R (1987) Recognition and assessment of error in GIS. PE&RS. 53(10) p.1423-1430.

Practical:

Error in off-the-shelf datasets

Task:

Assess error in land cover and OS digital datasets

Data:

The following datasets are provided…

25m resolution ITE Land Cover Map 1990 (LCM90) for University area

1:50,000 OS colour raster image for University area

1:1250 OS LandLine street level data for University area (sub set)

Steps:

1. Display OS LandLine data over ITE LCM90 data using ArcMap. You can also add the OS 1:50,000 colour raster image and set transparency = 70%.

2. From your knowledge of the area identify areas of erroneous classification

3. What might these errors be due to?
Outcomes:

1. Familiarity with error in classified satellite imagery

2. Familiarity with ITE land cover map 1990 (LCM90) data

3. Experience with new GRID functions
Useful web links:

The Geographer’s Craft – lecture on error http://www.colorado.edu/geography/gcraft/notes/error/error_f.ht

 HYPERLINK "http://www.colorado.edu/geography/gcraft/notes/error/error_f.html" \t "_parent" ml
GIGO http://www.geoplace.com/gw/2000/1000/1000gar.asp
Disaster waiting to happen http://www.osmose.com/utilities/articles_press_releases/data_qua

 HYPERLINK "http://www.osmose.com/utilities/articles_press_releases/data_quality/" \t "_parent" lity/
Next week:

Interpolating environmental datasets

· creating surfaces from points

· interpolation basics

· interpolation methods

· common problems

practical: interpolating surfaces from point data

