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7. Terrain Analysis 3: Geomorphometrics
Lecture outline:



- Introduction
- Basic metrics
- Equidistant orthoganol comparisons
- Other geomorphometrics
- State of play

Aims:
To introduce the possibilities for generating surface geometry measures (geomorphometrics) that are based on elevation or height values of Raster Elevation Data (RED).  The main aim is to explain what they are and introduce the main types: scale invariant and axis based metrics of equidistant orthogonal comparisons; up-slope and downslope metrics; and, others. 

To encourage collaboration in a fusion of research, teaching and learning on the subject of geomorphometrics. The lecture is combined with: a workshop, in which a demonstration of some software is given; a practical, in which students play with some software and form themselves into groups. There is an assignment as part of this course component for which students are assessed in terms of their contribution to the subject. This course component was added in 2005 and so in 2008 there are several years of experience we can build on. 

To consider: scale and resolution; spatial bias; generalisation; distance weighting, and uncertainty.

To generate appreciation of; the limitations of proprietary GIS, and the complexities of feature recognition and hydrological modelling from RED; and, stimulate ideas about further work and collaborative research. 
Links:
This lecture follows on from the previous lectures on terrain modelling and grid based approaches and leads directly to the next lectures on hydrological modelling.  Cross program links in Geography are strongest with: Spatial Analysis (GEOG 5070) and Web GIS (GEOG 5780) courses.

Terminology:
This lecture uses terms that readers may not be familiar with. A glossary of terms is not provided.  Those unsure of the meaning of terms are strongly encouraged to ask and provide suggestions.

Directed reading:
Look on the World Wide Web and at the help systems of the various GIS packages that are available.
Workshop:
Obtaining geomorphometrics from Grids_1.0betaX

· Demonstration
Practical:
Obtaining geomorphometrics from Grids_1.0betaX

There are two aims of the practical:

1) To get you to compile and run a program and reconfigure it to input different data and examine the results from these:

· In following this process and trouble shooting you may learn many things.

2) To organise yourselves into working groups and develop a proposal of what you are to develop:

· The hope is that each group will tackle something different, but that you will all get some idea of what each other are doing so that you can collaborate as a single group.

· Teams and the development of teamwork and an appreciation of the different roles and types of people that make a successful team are key to our future 

Task:

Collaborative working (working in groups or in a single group) is encouraged, but you may work alone.
1. Copy the file http://www.geog.leeds.ac.uk/people/a.turner/teaching/geog5060/2008/geomorphometrics.zip to C:/temp/GEOG5060.

2. Unpack it and read the instructions.txt file.

3. Follow the instructions and report any problems.

4. Make the first step to set up your personal web page should you want one.

5. Devise a plan to complete the report that is to be assessed. 
Group work:

Develop team working skills. What works well in a team? Divide your work into tasks and as you perform them try to learn from each other. Keep notes of your experience to enhance your write up. Try to appreciate the work of other groups and individuals.
Individuals:

Explore/experiment as you like and ask if you want help. Try to appreciate the work of other individuals and groups.

Outcomes:

· See the assessment and write up section below.
Considerations:

If you want to extend this work then how about using it as a basis for the 50% coursework project, or a dissertation? 
Assessment and write up:

You are challenged to; contribute to, and demonstrate understanding of this subject area. The idea is to improve the learning materials that we have to offer next years students and appreciate how spatial analysis based on geomorphometrics can be usefully applied. There is much that can be done to improve this course component. The hope is that our fusion of research, teaching and learning will benefit all.
Last year, students were asked to keep a diary or blog of their activities related to this and encouraged to write up their work as an exploratory experiment with the following sections: title, aim, data, method, result and conclusion. You may do the same, but things have been left more open for you. You have the option to instead make a contribution to the subject area in terms of developing other information resources. You can for example, write a literature review, develop web content or enhance the teaching materials used to support next years efforts.

You are encouraged to write up as you proceed and make an electronic submission.

It would be useful if you attempt to justify why you did what you did, described how you went about doing it and what is good about it.
The production of innovative work and suggestions for further research are strongly encouraged.

Next:

Lecture: Hydrological modelling 1: Catchment models

- Basics of hydrology

- Creating hydrologically correct DEMs

- Modelling catchment variables

Workshop: Catchment modelling in ArcGIS GRID

Practical: Catchment modelling: Deriving a stream network.
