6. Exercises

This Chapter presents several exercises in landslide interpretation and the application of GIS in landslide hazard zonation.

· Landslide interpretation from aerial photographs
· Interpretation of landslides from aerial photographs: Manizales Landslide
· Interpretation of stereopairs 

· Landslide interpretation from satellite images
· SPOT Cuba
· Rainstorm triggered mudslides
· Slope instability in the Agri valley
· GIS exercises for landslide hazard mapping
· Landslide Hazard Zonation: Giri, India
· Liquefaction Hazard Modelling
· Statistical landslide hazard analysis
· Data driven models
· Deterministic landslide hazard zonation
· Vaiont case study
· Seismic induced landslide hazard zonation
· Creating an engineering geological data base

6.1. Photo interpretation exercises

Interpretation of landslides from aerial photographs: Manizales Landslide

In this exercise you are going to interpret three aerial photographs from the Manizales area in Colombia. The landslides should be interpreted as closed polygons, differentiating the scarp from the accumulation area.

Data path:

\Chapter 6 - Exercises\Photo Interpretation\

Associated files:

· Exercise document: Landslide interpretation.doc
· Data files are stored is the Manizales folder. <!--- stereophotos are missing --->
Back to top
Interpretation of stereopairs

In this exercise attention is given to: 

· Sagging or deep-seated gravitational spreading

· Slope instability in the Sant Arcangelo Basin (Italy)

· Mass movements on the eastern slopes of the Cauca River (Colombia)

· El Mirador (Colombia). Headward progression of shallow slidescauses road damage.

· “El Tablazo” slide west of Manizales (Colombia). Advance of shallow to moderate deep slides caused by land use changes.

· Large scale rockslides and lateral spreads of limestone over marls and shale (Rio Suarez, Dept. Santander, Colombia).

· Flowslides in volcanic ashes east of Manizales.

· Complex slope failures on the frontal part of the fluvio-volcanic deposits of Manizales.

· Sturzstrom in the Sierra Las Nieves (prov. Malaga, Spain).

· Landslides due to extreme strong rainstorms.

· Deep creeping and complex mass movements in grey and black marls in the French Pre-Alpes (La TriPves) : aerial photographs covering the period 1959 – 1981 – 1993.

· Temporal analysis of complex slope movements in black marls in Villarnet (French Pre-Alpes).

· False Colour Aerial Photography: Creep, mudflows and rotational slides in colluvial slope deposites and marly shales (Rougemont area, Swiss Alps).

· Earthflow triggered off by a rockfall (Tor valley, Spanish Pyrenees)

Data path:

\Chapter 6 - Exercises\Photo Interpretation\

Associated files:

· Exercise document: Interpretation of stereopairs.doc
· Data files are stored is the stereopairs subfolder.

Back to top
6.2. Landslide interpretation from satellite images

SPOT Cuba

Description
Data path:

\Chapter 6 - Exercises\Satellite Images Interpretation\SPOT Cuba\

Associated files:

· Exercise document: Landslides SPOT Cuba.ppt
· Data files are stored is the SPOT Cuba folder.

Back to top
Rainstorm triggered mudslides 

Interpretation of a SPOT False Colour Composite and a B/W Band 3 Image. In the depicted area in Thailand mudslides were in residual soils of granitic origen triggered by an extreme rainstorm and converted into debris flows in the lower valley.

Data path:

\Chapter 6 - Exercises\Photo Interpretation\

Associated files:

· Exercise document: Interpretation of steropairs.doc (links to place in this document)

· Data files are stored is the stereopairs subfolder.

Back to top
Slope instability in the Agri valley

This exercise uses a panchromatic SPOT Image covering the same area as stereogrammes 5 – 13 of the Interpretation of stereopairs exercise (see previous section). It asks you to make a comparison between interpreting aerial photographs and satellite imagery. 

Data path:

\Chapter 6 - Exercises\Photo Interpretation\

Associated files:

· Exercise document: Interpretation of steropairs.doc (links to place in this document)

· Data files are stored is the stereopairs subfolder.

Back to top
6.3. GIS exercises for landslide hazard zonation.

Landslide Hazard Zonation: Giri, India

In this exercise landslide hazard zonation will be attempted using nine parameters.

Data path:

\Chapter 6 - Exercises\GIS exercises\Giri exercise\

Associated files:

· Exercise document: ILWIS Exercise LHZ.doc
· Data archive: GiriData.zip
Back to top
Liquefaction Hazard Modelling

In this exercise, for the 26th January 2001 earthquake in Bhuj region, in India, the liquefaction hazards are assessed using modeling techniques  in GIS based on the methodology given by HAZUS technical manual of FEMA, USA.

Data path:

\Chapter 6 - Exercises\GIS exercises\Liquefaction hazard modeling\

Associated files:

· Exercise document: itc_course_bhuj_exercise.doc
· Data archive: BhujData.zip
Back to top
Statistical landslide hazard analysis

This exercise will show a method to make a hazard map based on quantitatively

defined weight-values. Many different methods exist for the calculation of weightvalues.

The method used here is called the landslide index method. A weight-value

for a parameter class, such as a certain lithological unit or a certain slope class, is

defined as the natural logarithm of the landslide density in the class divided by the

landslide density in the entire map.

Data path:

\Chapter 6 - Exercises\GIS exercises\Statistical landslide hazard analysis\

Associated files:

· Exercise document: appch05.pdf
· Data archive: appdat05.zip
Back to top
Data driven models

This case study deals with methods for for data-driven  modeling in a GIS. Several approaches to analyze multiple maps are introduced by means of a number of basic exercises that follow closely the chapter "Tools for map analysis: multiple maps" from the book Geographic Information Systems for Geoscientists, by Graeme Bonham-Carter (1994). The various methods, in the book illustrated with a hypothetical landfill site selection problem and mineral potential mapping, will be treated in our case study with a real world data set from the Chinchina Area, Central Colombia, South America A landslide susceptibility assessment problem is used as an example. The same method can be applied for a wide range of other spatial prediction applications. In this exercise you will learn how to calculate prior probability, conditional probability and the positive and negative weights used in the weights of evidence modeling. Weights are combined for a number of factor maps, and a total weight map will be generated. This map is classified using the “success rate”. Analyzing the “prediction rate” checks the predicting power. Also emphasis is given to the automatic calculation of weights using ILWIS script files. This exercise is an extension of the previous; Statistical landslide hazard analysis.

Data path:

\Chapter 6 - Exercises\GIS exercises\Data driven models\

Associated files:

· Exercise document

· Data <!--- There are currently two versions of the Chinchina exercise --->
Back to top
Deterministic landslide hazard zonation

In this exercise a simple slope stability model (the infinite slope model) is used to calculate safety factor maps for different conditions. The effect of groundwater depth and seismic acceleration is evaluated using input maps of these factors for different return periods of rainfall (related to the groundwater level) and earthquakes (related to the seismic acceleration). The model is generated as an ILWIS function. The different scenarios are calculated by changing the variables of the function. The model is applied to a data set of the city of Manizales, in central Colombia.

Data path:

\Chapter 6 - Exercises\GIS exercises\Deterministic hazard zonation\

Associated files

· Exercise document: appch06.pdf
· Data archive: appdat06.zip
· More information: Landslides case study Manizales.ppt
Back to top
Vaiont case study

The objective of this assignment is to carry out volume calculations using multi-temporal DEMs of the massive rockslide that occurred during the night of 9 October 1963 at Vaioint, Italy. The calculations are done using the contours maps before and after the disaster occurred.

Data path:

\Chapter 6 - Exercises\GIS exercises\Vaiont case study\

Associated files

· Exercise document: Assignment Vaiont area.doc
· Data archive: vaiont data.ZIP
Back to top
Seismic induced landslide hazard zonation

This exercise is intended to show the potential of GIS in regional hazard zonation of landslides triggered by earthquakes. This exercise is based on data from Manizales (Colombia), which were collected in the framework of the ITC-UNESCO project on the use of GIS for mountain hazard mapping in the Andean environment.

Data path:

\Chapter 6 - Exercises\GIS exercises\Seismic induced hazard\

Associated files

· Exercise document: appch07.pdf
· Data archive: appdat07.zip
Back to top
Creating an engineering geological data base

There are several methods that can be applied for the construction of an engineering geological data-base. The most used method is to interpolate between existing boreholes in an area. However, when boreholes are scarce, or the terrain is very heterogeneous, this is not a good solution. In such situations use could be made of geomorphologic information, and an engineering geological data base can be constructed by logical reasoning. The material map is calculated according to the so-called sequence method.

Data path:

\Chapter 6 - Exercises\GIS exercises\Engineering geological database\

Associated files

· Exercise document: appch08.pdf
· Data archive: appdat08.zip
Back to top






















































