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0.1 What is GISSIZ?

0.1.1 Introduction

GISSIZ (Geographic Information Systems in Slope Instability Zonation) is a training package for the use of GIS and Remote Sensing techniques in slope instability hazard zonation. Slope instability hazard zonation is defined as the mapping of areas with an equal probability of occurrence of landslides within a specified period of time. Slope instability hazard assessment is based on the analysis of the terrain conditions at sites where slope failures occurred in the past. For the analysis of the causative factors the application of geographic information systems (GIS) is an essential tool in the data analysis and the subsequent hazard assessment.

This tutorial is aimed at earth scientists who would like to apply GIS and Remote Sensing techniques in landslide hazard mapping, but have limited experience in the use of these tools. It is not in the objective of this tutorial to discuss the basics of Remote Sensing and GIS. For those not familiar with the principles of GIS and Remote Sensing links are included to Internet sites dealing with these topics. Furthermore a basic acquaintance with the most common specialist terms from the Geo-technical and Earth Sciences is recommended.

0.1.2 Course objectives

The objectives of this course are:

· To understand the basic principles of landslides, their basic features and forms of occurrence and classification system.

· To understand and get to know the basic principles of natural hazard assessment.

· To discover the possibilities of Remote Sensing techniques in landslide mapping.

· To discover the possibilities of GIS in landslide hazard assessment.

· To learn how to assess landslide risk. 

· You to be able to apply GIS and Remote Sensing techniques in landslide hazard zonation in your own situation, using you own data and selecting the most suitable method of analysis.

0.1.3 History of GISSIZ

The development of this training package forms part of the international research cooperation project. In December 1988 UNESCO and ITC agreed to embark on a joint program: “Geo-Information for Environmentally Sound Management of Natural Resources” The UNESCO-ITC co-operation was financially co-sponsored by UNESCO and the Netherlands Government. In early 1989 the ITC, in co-operation with the Colombian Instituto Geografico Agustin Codazzi (IGAC, Bogotá, Colombia) and the Bureau de Recherches Géologiques et Minières (BGRM, Orléans, France) and with consent of UNESCO, worked out the proposal for a more ambitious program on the same theme. The main objective of this program was to integrate existing knowledge and experience in the fields of hazard mapping and Geo-Information Systems, and to develop a methodology for slope instability hazard zonation using GIS. The project was accepted for sponsoring by the General Directorate of Science, Research and Development of the European Community. Researchers from the universities of Amsterdam, Utrecht (the Netherlands) and Manizales (Colombia) participated in the project through ITC and IGAC. Part of the strategy for transferring this methodology to earth scientists working in this field, was development of the GISSIZ training package. The first version of GISSIZ was released in 1993, as a contribution to the UNESCO-IUGS GARS project (Geologic Application of Remote Sensing). It contained of two volumes (theory and exercises) and included a version of a DOS based GIS system (Ilwis). In 2002 this new integrated version using a web-environment was completed.

External Links:

· http://www.unesco.org/science/earthsciences/disaster/disasterCBNDR.htm
UNESCO Programme Capacity Building for Natural Disaster Reduction (CBNDR)

· http://www.unesco.org/
UNESCO Homepage

· http://europa.eu.int/comm/research/index_en.html
Research at the European Commission (European Union)
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0.2 Why this tutorial?

The occurrence of Natural Hazards is a serious constraint on economic development, particularly in developing countries, where the economic loss due to the impact of natural hazards often makes the difference between economic growth and stagnation. On the other hand practice has shown that adequate hazard mitigation is possible. In many areas, though, neither the population nor the authorities take the natural hazards in their environment seriously. Risks related to natural hazards are often taken for granted given the dangers and problems people are confronted with in their daily lives. A major destructive event is usually only seen as a story from the past. Authorities may even ignore hazards because media exposure for their aid supply after the disaster, has a much more positive effect on their image than expensive investments or funds for disaster prevention. To effectively reduce the impacts of natural disasters a complete strategy for disaster management is required (see paragraph 1.7). The main objects of this tutorial are the first three aspects of disaster prevention: (1) Hazard assessment, (2) Vulnerability assessment and (3) Risk Assessment. GIS and Remote Sensing techniques can be powerful tools for an analysis determining hazard, vulnerability and risk.
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0.3 
 Practical Information

0.3.1 How to use this tutorial

This tutorial is set up as a complete course in slope instability zonation, but selected topics can very well be viewed individually. When following the course as a whole it is recommended to take a look at the case studies and exercises when dealing with the accompanying theory. Links to the appropriate case studies and exercises are provided in the text at the end of the section. Please note that links to external websites (i.e. pages not belonging to this tutorial) open in a new browser window.

0.3.2 Course outline

This course is made up of six chapters and a selected readings section. The course can be split up into a theoretical and a practical part. Chapter one, two three and four discuss the theoretical framework of Landslides, landslide risk assessment and GIS and Remote Sensing in landslide mapping and hazard assessment. Chapters five and six contain respectively case studies and exercises that reflect the theoretical framework. From the theoretical chapters (chapter one, two, three and four) cross-references are included to the accompanying sections in chapters five (case studies), six (exercises) and seven (selected papers) and vice versa. In the following chapters these topics will be considered:

· Chapter 1: Introduction to landslides.

· Definition of the term landslide;

· Landslide classification systems;

· Landslide components and dimensions;

· Types and forms of landslides

· Factors involved in slope stability;

· Disaster management;

· Identification of landslides;

· Chapter 2: Remote Sensing for landslide mapping

· Introduction Remote Sensing

· Interpreting landslides from aerial photographs and remote sensing images;

· Automatic landslide detection from remote sensing images;

· Characteristics of images relevant for landslide mapping;

· Chapter 3: GIS for landslide hazard mapping

· Introduction to GIS;

· Landslide hazard zonation;

· Phases in a GIS-based landslide hazard zonation;

· Regional scale landslide hazard assessment

· Terrain mapping unit approach, landslide density analysis;

· Medium scale landslide hazard analysis, Fuzzy logic, Statistical approach;

· Large scale landslide hazard analysis, deterministic approach;

· Requirements for landslide hazard maps, cartographic production.

· Chapter 4: Landslide risk assessment

· …

· Chapter 5: Case studies

· Langhe Hills soil slip and rock block slide

· Zwerchwand rockfall/topple and Stambach mud slide

· The Vaiont rock landslide

· Mount Zandila rock avalanche

· Stava mass movement

· The RUNOUT Program: General Information

· The RUNOUT Program: Barranco de Tirajana case study

· The RUNOUT Program: The Tessina landslide

· The RUNOUT Program: The Köfels landslide

· Chapter 6: Exercises

· Landslide interpretation from aerial photographs

· Landslide interpretation from satellite images

· GIS exercises for landslide hazard mapping

· Chapter 7: References and Selected Papers 

· References

· Selected Papers:

· Deterministic landslide hazard analysis in GIS

· The modelling of landslide hazards using GIS

· Strategy On The Landslide Type Analysis Based On The Expert Knowledge And The Quantitative Prediction Model

· Comparing heuristic landslide hazard assessment techniques using GIS

· Use of geomorphological information in indirect landslide susceptibility assessment

· Comparing landslide hazard maps

· Papers Special JAG Volume

· Deterministic Modelling In Gis-Based Landslide Hazard Assessment

0.3.3 Required Material and Software

To follow the GISSIZ tutorial you will need a standard web browser that supports frames and images (MSIE 3.0 or NN 3.0 or higher). An Internet connection is recommended for following the links to external websites. Adobe Acrobat Reader is required for reading the papers in pdf-format. Adobe Acrobat Reader can be downloaded for free from Adobe at:

http://www.adobe.com/products/acrobat/readstep2.html
To do the exercises a GIS package that handles both vector and raster data is required. It is strongly advised to use the Integrated Land and Water Information System (Ilwis) for this purpose. See paragraph 0.3.5 for details about purchasing Ilwis.

Some exercises and case studies are stored in compressed files. Decompression software (preferably WinZip) is required to unpack these data. WinZip can be downloaded at:


http://www.winzip.com/
0.3.4 Contact address

For more information about GISSIZ, please contact:

Dr. C.J. van Westen

International Institute for Geo-Information Science and Earth Observation (ITC)

Department of Applied Geomorphological Surveys (AGS)

Postal Address:

P.O. Box 6

7500 AA Enschede

The Netherlands

Telephone:

+31 (0)53 487 42 63

Fax:

+31 (0)53 487 43 36

E-mail:

westen@itc.nl
0.3.5 How to purchase Ilwis

Alumni and collaborating organizations/individuals can download Ilwis from the ITC after completion of the order form and receipt of payment.

Click here to fill out the order form at the ITC website.

Others are invited to purchase Ilwis at PCI Geomatics. 

Click here to purchase Ilwis at PCI Geomatics.

For more information about Ilwis, visit the Ilwis homepage.

Click here to go to the Ilwis homepage.
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