	GEOG2750 Earth Observation and GIS of the Physical Environment

Dr Steve Carver
	School of Geography

University of Leeds


18. Hydrological modelling

Lecture outline:
-     Basics of hydrology

· Creating hydrologically correct DEMs

· Modelling catchment variables 
Aims: This lecture aims to show how DEMs can be used in the field of hydrological modelling to derive key catchment variables including stream networks.

Links: This lecture follows on from previous 2 lectures by showing how terrain models can be used for hydrological modelling.

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.

Hogg, J., McCormack, J.E., Roberts, A., Gahegan, M.N and Hoyle, B.S (1993) Automated derivation of stream channel networks and selected catchment characteristics from digital elevation models. In P.M.Mather (ed) Geographical Information Handling: research and applications. Wiley, London. (§16).

MacMillan, R.A., Furley, P.A and Healy, R.G (1993) Using hydrological models and geographical information systems to assist with the management of surface water in agricultural landscapes. In R.haines-Young, D.R.Green and S.H.Cousins (eds) Landscape ecology and GIS. Taylor and Francis, London.

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

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

Romanowicz, R and Bevan, K (1993) GIS and distributed hydrological models. In P.M.Mather (ed) Geographical Information Handling: research and applications. Wiley, London. (§15).
Wilson, J.P & Gallant, J (2000) Terrain Analysis: principles and applications. Taylor & Francis, London.

Practical:

Hydrological modelling

Task:

Calculate stream networks for the Derwent catchment.

Data:

The following datasets are provided…

· Digital elevation model (50m resolution 1:50,000 OS Panorama data)

· Digitized stream network from 1:50,000 map

Steps:

1. Follow flow chart (below) to correct the DEM and derive a stream network

2. Compare derived stream network with 1:50,000 stream network
3. Identify problem areas and possible causes
Outcomes:

1. Experience with DEM correction and stream network derivation in ArcGRID

2. Familiarity with problems of deriving stream networks in GIS 
Useful web links: 
Hydrological modelling http://www.gisdevelopment.net/application/nrm/water/surface/wa

 HYPERLINK "http://www.gisdevelopment.net/application/nrm/water/surface/watsw0004.htm" \t "_parent" tsw0004.htm
DEMs and watershed modelling http://www.basic.org/projects/dtm/dtmdemo.html
Next week:

Environmental assessment

· Basics of EIA

· Using GIS to perform EIA

· Examples

Practical: Develop EIA for wind farm example
