GEG207
Introduction to Earth Observation
Dr Peter R J North/Dr Sietse O Los

Method of Teaching: 
Practicals and Lectures
Credit Points: 10

Assessment: 
1/3 Continuous Assessment; 2/3 Examination
Contact Hours: 20

Introduction

This module will introduce the role of earth observation in Geography. Emphasis will be given to understanding the increasing use of remote sensing in a wide range of applications, including global environmental monitoring, climatic science, urban planning, and in the fields of agriculture and forestry. Practical exercises will teach image processing skills and familiarity with the range of scales available to remotely sensed imagery.

Learning Outcomes

At the end of this course, you should be able to:

1 Summarise the wide range of modern geographical applications to which remote sensing contributes 

2 Understand the physical principles involved in observation of land surface using satellite and aircraft imagery

3 Critically evaluate the utility of different types of imagery to contemporary applications

4 Perform simple image processing of remotely sensed data using a computer

5 Independently produce a thematic classification of optical imagery 

Contents

This module is intended to give an overview of Earth Observation in contemporary Geography. The course takes three themes. The first is to provide a basic understanding of the principles involved in remote sensing of the Earths Surface. This will include discussion of the various sensors available, including optical and infra-red, and the properties of the Earths surface on which they provide information. The second is to give an overview of a number of contemporary applications. These will explore a range of uses of EO data, taken from both human and physical geography, including global environmental monitoring, climatic science, urban planning, and in the fields of agriculture and forestry. The third theme will provide some experience in using remotely sensed images to solve practical problems, using simple image processing and thematic classification.

Key Texts

Lillesand, J., and Keiffer, R.W., 1994. Remote Sensing and Image Processing, 4th edition.  John Wiley: New York.

Mather, P.M., 1999. Computer Processing of Remotely Sensed Images, 2nd Edition.  John Wiley: New York.

GEG208
Introduction to Geographic Information Systems
Dr Adrian J Luckman/


Professor Mike J Barnsley

Method of Teaching: 
Practicals and Lectures
Credit Points: 10

Assessment: 
Examination 
Contact Hours: 20

Introduction
This module introduces the concept of Geographical Information Systems (GIS) as a fundamental tool for Geographers. The module is based on lectures but can be augmented by GEG288 (Geographical Information Systems Project) which introduces practical GIS using the MapInfo computer package. The lecture module examines the theory and practice of GIS starting with the modelling of spatially-referenced information in a computer environment. Methods of data input, analysis and visualisation are introduced using examples taken widely from Geography. This module will be of interest to all students as GIS is used widely in both physical and quantitative human geography disciplines.

Learning Outcomes
By the end of this module you should be able to:

1
Discuss the role of GIS in Geography

2
Describe the ways in which spatially-referenced information may be represented in a computer environment

3
Describe basic techniques of data input, analysis and visualisation and identify common sources of data used in GIS

4
Discuss issues in the design and construction of a GIS including data quality and data standards

5
Identify common applications of GIS and give examples

Contents
The module deals with the definition, development and contemporary role of GIS in Geography. Fundamental to the use of GIS to analyse geographical data, is the way in which the real world is represented in digital form including raster and vector models. Common sources of data are examined and methods of getting spatially-referenced information into a computer are discussed. Methods of data analysis are described in detail including spatial measurement, topological relations and algorithms for combining various sources and levels of information. The course covers aspects of data visualisation, the role of databases in spatial modelling, the importance of understanding error in quantitative spatial data and the design of GIS systems in practice. It is anticipated that this module will convey key skills for the student wishing to pursue aspects of quantitative geography.

Key Texts
Burrough, P.A., and McDonnell, R. A., (1998) Principles of Geographic Information Systems, Oxford University Press.

Bernhardsen, T. (1992) Geographic information systems. London: Geoinformation.

De Mers, M. (1997) Fundamentals of geographic information systems. Chichester: Wiley.
GEG209
Environmental Modelling
Professor M J Barnsley

Method of Teaching: 
Practicals and Lectures
Credit Points: 10

Assessment: 
100% Examination
Contact Hours: 20

Compulsory Co-requisite:
GEG289

Introduction

1
To provide knowledge and an understanding of the role of models and modelling in the analysis of selected geographical problems.

2
To illustrate the development of conceptual models of environmental systems.

2
To demonstrate how these models can be represented by means of algorithms and implemented in terms of simple computer programming code.

3
To illustrate the application of these techniques to problems spanning both human and physical geography.

Learning Outcomes

By the end of this module you should be able to:

1 Analyse and model selected geographical problems and to design algorithms appropriate to their solution by computer technology.

2 Describe and detail the use of conceptual, physical and mathematical models, and to illustrate their application in geography.

3 Discuss the application of the systems approach and systems analysis in geography, and to understand the concepts of feedback, iteration and recursion.

4 Explain the main issues relating to scientific data visualization, sensitivity analysis, error analysis and parameter estimation.

5 Discuss the use of arrays to store spatial data, and to examine methods by which an array holding digital elevation data can be analysed to reveal geomorphological information.

6 Understand the importance of spatial scale and the concepts of spatial dependence and fractal dimension, and to explain their relevance to the analysis of the form and function of urban areas.

Contents

This module is intended to provide an introduction to the geographical applications of computer technology.  It combines lectures on the basic principles of computer programming, environmental modelling and geographical data handling. The module is open to students taking both human and physical geography, with example applications drawn from climate modelling and remote sensing, through geomorphology and hydrology, to the analysis of population growth.  The module assumes no prior knowledge of computer programming or environmental modelling.  The module has four main components: (i) basic computing concepts; (ii) exploratory data analysis and scientific data visualisation; (iii) simulation modelling, sensitivity analysis and error analysis; and, (iv) selected topics in environmental modelling.

Key Texts

Hardisky, J., Taylor, D., and Metcalfe, S. (1993) Computerised environmental modelling: a practical introduction using Excel.  Chichester: John Wiley.

Harte, J. (1988) Consider a spherical cow: a course in environmental problem solving, University Science Books.  Sausalito, California, USA.

GEG210
Cartography and Mapping
Mr Tim Fearnside

Method of Teaching: 
Practicals and Lectures
Credit Points: 10

Assessment: 
50% Continuous Assessment; 50% Exam
Contact Hours: 20
Introduction

Cartography is a long-established profession that is still evolving its traditional methods to encompass new applications and presentation media in the areas of geographic information systems, World Wide Web and multimedia presentation.  The module will introduce traditional mapping techniques and philosophy and investigate innovative cartographic contribution for the future.

The module will:

1 Provide an appreciation and understanding of the techniques and range of mapping.

2 Develop knowledge of cartographic philosophy, including graphic communication and generalisation.

3 Demonstrate the range of applications of cartography and identify case studies in relevant fields.

4 Investigate the potential contribution of cartography in modern mapping situations such as visualisation, World Wide Web and multimedia.

Learning Outcomes

By the end of the module you should be able to:

1 Discuss the nature of cartography as a unique method of communication.

2 Appreciate the decisions required to represent the earth using geodetic models and map projections.

3 Comment on sources of mappable data and their influence on map content and design.

4 Outline the concepts of graphic communication, graphic variables and symbolisation.

5 Understand the significance of cartographic generalisation in map compilation.

6 Utilise a mapping software package for the preparation of maps.

7 Appreciate the potential of modern presentation media to develop map design and style.

Contents

The module demonstrates cartography as a unique method of communicating information on a spatially predetermined base.  The need for reference figures is discussed along with map projections.  Exercises in map design, compilation, content selection and symbolism will investigate the practicality of creating a map.  Many of these aspects are now carried out on computer systems and the future of cartography using this media is addressed alongside case studies of existing map producers.

Key Texts

Cartwright, W, Peterson, M and Gartner, G, editors (1999) Multimedia Cartography.  London: Springer.

Kraak, MJ and Ormeling, FJ (1996) Cartography: Visualisation of spatial data.  Harlow: London.

MacEachren, A (1995) How maps work: representation, visualisation, design.  London: Guildford Press.
GEG280
Cartography Project
Mr Tim Fearnside

Method of Teaching: 
Lectures
Credit Points: 10

Assessment: 
100% Continuous Assessment
Contact Hours: 5+

Compulsory Co-requisite:
GEG210

Introduction

The module provides the opportunity to extend cartographic knowledge and practice through the completion of a mapping related project.  The objective of the module project is either to produce a new map or to investigate and critically review as aspect of modern cartographic practice.

Learning Outcomes

· Practical experience of planning, managing and completing a cartographic or mapping related project.

· Knowledge of appropriate data selection, processing and presentation.

· Understanding of roles of project brief and production specification.

Transferrable Skills

· Interpretation and presentation of knowledge and information.

· Cartography linked computer skills.

· Project and time planning and management.

Contents

By completing cartographic or mapping related projects, a range of knowledge, skills and techniques will be experienced and learned in a context of self-working and advisory sessions.  It is envisaged that the project will either generate a new map or investigate and critically review an aspect of modern cartographic practice.

Key Texts

Longley, P.A., Goodchild, M.F., Maguire, D.J. and Rhind, D.W. (2001) Geographic Information Systems and Science. Wiley, Chichester.

Dorling, D. and Fairbairn, D. (1997) Mapping, Ways of Representing the World. Harlow, Addison Wesley Longman.

Robinson, A.H., Morrison, J.L., Muehrcke, P.C., Kimerling, A.J. and Gupthill, S.C. (1995) Elements of Cartography (sixth edition). Chichester, Wiley.

GEG288
GIS Project
Dr Adrian J Luckman

Method of Teaching: 
Computer-based practical
Credit Points: 10

Assessment: 
Continuous Assessment
Contact Hours: 5+

Compulsory Co-requisite:
GEG208

Introduction
The aim of this module is to introduce the practical techniques involved in the design and implementation of Geographical Information Systems. GEG208 (Introduction to GIS) is a compulsory pre-requisite for this module and gives the necessary theoretical grounding. The practical module is taught through a number of weekly "example classes" in the Geography Open Access Laboratory and focuses upon using MapInfo, a widely used GIS software tool. The key aspects of GIS design are demonstrated in four main areas which include data capture, visualization, spatial database operations and information analysis. Detailed technical notes are provided to allow students from all computer literacy levels to take part. The module is designed to appeal to all geographers and examples from a variety of geographical disciplines are used to illustrate the numerous applications of GIS.

Learning Outcomes
By the end of this module you should be able to:

1
Design a GIS for a wide variety of applications with an appreciation of the practical processes involved

2
Have an in-depth knowledge of the key functions available in the MapINFO software

3
Represent a range of information types in a computer environment and appreciate the data models which are used

4
Manipulate layers of information in a GIS and have an understanding of the various ways in which data can be represented and visualized

5
Construct spatial database queries to derive relational information from a GIS

Contents
This module demonstrates the practical aspects of GIS construction, design and analysis. The example classes are designed with the 'new computer user' in mind and detail all of the procedures needed to complete each objective. A set of further examples are then used to illustrate the application of each session in different areas of geography relying upon the technical skills learnt in previous sessions. The learning objectives in each session are finally combined towards the end of the module where the student is asked to design and construct a GIS for a real world application. The analysis of this GIS and presentation of the project highlight the end of the course. At this point students should have enough experience in using GIS software to apply this tool to applications in the future.

Key Texts
Burrough, P.A., and McDonnell, R. A., (1998) Principles of Geographic Information Systems, Oxford University Press.

Bernhardsen, T. (1992) Geographic information systems. London: Geoinformation.

De Mers, M. (1997) Fundamentals of geographic information systems. Chichester: Wiley.

GEG289
Environmental Modelling Project
Professor M J Barnsley

Method of Teaching: 
Practicals and Lectures
Credit Points: 10

Assessment: 
100% Continuous Assessment
Contact Hours: 5+

Compulsory Co-requisite:
GEG209

Introduction

1
To provide knowledge and an understanding of the role of models and modelling in the analysis of selected geographical problems.

2
To demonstrate how these models can be represented by means of algorithms and implemented in terms of simple computer programming code.

3
To provide practical experience of designing and applying computer techniques to environmental modelling in geography.

4
To illustrate the application of these techniques to problems spanning both human and physical geography.

Learning Outcomes

By the end of this module you should be able to:

1 Analyse and model selected geographical problems and to design algorithms appropriate to their solution by computer technology.

2 Write simple computer programs to implement these models/algorithms.

3 Manipulate files and directories on an IBM-compatible computer running MS-DOS and MS-Windows.

4 Illustrate the use of iterative and recursive methods in computer programming to model environmental systems.

5 Discuss the use of scientific data visualization, sensitivity analysis and error analysis in the assessment of computerized environmental models.

6 Illustrate the use of arrays to store spatial data, and to examine methods by which an array holding digital elevation data can be analysed to reveal geographical information.

7 Understand the importance of spatial scale and the concept of spatial dependence.

Contents

This module is intended to provide an introduction to the geographical applications of computer technology.  It develops practical experience in the design and application of computer techniques suitable for the analysis of geographical data.  The skills developed in this module are applicable to many other modules, project work, and a variety of careers.  The module is open to students taking both human and physical geography, with example applications drawn from climate modelling and remote sensing, through geomorphology and hydrology, to the analysis of population growth.  The module assumes no prior knowledge of computer programming or environmental modelling.  The module has four main components: (i) basic computing concepts; (ii) exploratory data analysis and visualisation; (iii) modelling, simulation and inversion; and, (iv) selected topics in environmental modelling.  Use will be made of the Departmental PCs, but the practical exercises can be completed on almost any PC and appropriate software is made available free-of-charge.

Key Texts

Hardisky, J., Taylor, D., and Metcalfe, S. (1993) Computerised environmental modelling: a practical introduction using Excel.  Chichester: John Wiley.

Robbins, A. (2000) Sed and Awk Pocket Reference, O’Reilly and Associates Inc: New York.

GEG308
Earth Observation
Dr Adrian Luckman/Dr Peter North

Method of Teaching: 
Lectures and Seminars/Workshops
Credit Points: 30

Assessment: 
67% Examination, 33% Continuous Assessment
Contact Hours: 40

Contents

· Summary of the role of Earth observation in providing information on the physical, chemical, biophysical and ecological properties of the Earth’s surface from the local to the global scale.

· Introduction to the physical principles underlying the reflection, scattering and emission of electromagnetic radiation from the Earth’s surface throughout the electromagnetic spectrum at wavelengths from the ultra-violet to the microwave.

· Analysis of the spatial, temporal and directional factors controlling the spectral reflectance and scattering properties of various elements of the landscape concentrating on those of particular importance to environmental science.

· The operation and technical constraints of Earth observing instruments including multispectral scanners, imaging spectrometers, synthetic aperture radars and imaging lasers.

· Introduction to the image processing techniques used to calibrate and rectify digital Earth observation data.

· Analysis of the information content of digital Earth observation data through the use of feature space transforms, spatial frequency filtering, vegetation indices, texture measurement, mixture modelling and classification methods.

· A look at state-of-the-art methods in Earth observation including SAR interferometry, high resolution imaging and LIDAR.

Learning Outcomes
At the end of this module you should be able to:

· Understand the scientific and technical basis of Earth observation using satellite and airborne remote sensing and the physical principles underlying the reflection, scattering and emission of electromagnetic radiation by Earth surface materials.

· Summarise the range of environmental and geographical applications at various spatial scales to which Earth observation has become an irreplaceable source of information and outline the specific problems associated with each of these.

· Describe and explain the various methods by which Earth observation data may be manipulated to provide useful information about land-surface processes in a geographically consistent manner.

· Use a computer to investigate simple models of vegetation canopy reflectance, and perform basic processing tasks on data acquired through Earth observation including image enhancement, filtering and classification.

· Produce simple web pages to report on the findings of practical experiments in Earth observation.

Assessment
3 hour examination (67%).

5 practical reports of around 500 words + figures, each in the form of an internet web page (33%).

Key Texts
Colwell, R.N. (editor) (1983) Manual of Remote Sensing, Second Edition, Volumes 1 and 2. Falls Church: ASPRS

Lillesand, J. and Keiffer, R.W. (1994) Remote Sensing and Image Processing, Fourth Edition. New York: Wiley.

