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ITC: Training & Research for developing countries on ITC: Training & Research for developing countries on 
spatial information.spatial information.
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• Our aim is to provide international postgraduate education
through knowledge exchange directed primarily at capacity 
building and institutional development for and in countries 
that are economically and technologically less developed 
(LCDs).

• Our knowledge field is 
centred on geo-
information science and 
earth observation.

• We work with partner 
organisations in Africa, 
Asia and Latin America
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RiskCity training packageRiskCity training package
• A training package on the use of 

GIS for multi-hazard risk 
assessment in an urban setting in 
developing countries.

• A series of exercises, 
presentations, lectures, data and 
software.

• The basis for courses with 
duration of 2 days to 3 months.

• Distance education course.
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Objectives of RiskCityObjectives of RiskCity
• The objective of this training package is to 

demonstrate the concepts of the use of GIS for 
susceptibility, hazard, vulnerability, capacity and risk 
assessment in an urban setting.

. It deals with the following questions
• Which spatial data are important?
• How to get spatial data?
• How to do hazard assessment?
• How to generate an elements at risk database?
• How to estimate vulnerability?
• How to make a qualitative and quantitative loss estimation?
• How to do a cost-benefit analysis for disaster reduction options?
• How to use risk information in spatial planning and disaster 

preparedness? 
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OpenOpen--Source software: ILWISSource software: ILWIS
Open Source software, so no restrictions for use. 

Complete stand-alone software that can be used by NGO’s , 
Universities and Government organizations working with 
spatial information.

Some key features
Import and export of widely used data formats; 
On-screen and tablet digitizing; 
Comprehensive set of image processing tools; 
Orthophoto, image georeferencing, transformation and mosaicing; 
Advanced modeling and spatial data analysis; 
3D visualization with interactive editing for optimal view findings; 
Rich projection and coordinate system library; 
Geo-statistical analyses, with Kriging for improved interpolation; 
Production and visualization of stereo image pairs; 
Spatial Multiple Criteria Evaluation .

RiskCity training package is currently also being developed 
for use with ARCGIS

ILWIS is an Open source GIS and Image Processing software
Can be downloaded from: http://52north.org/
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•• The RiskCity training package is based on The RiskCity training package is based on 
a dataset from Tegucigalpa, Honduras.a dataset from Tegucigalpa, Honduras.

•• This dataset had been modified to improve This dataset had been modified to improve 
the didactical aspects.the didactical aspects.

•• RiskCity is a generic method that could be RiskCity is a generic method that could be 
applied in cities in developing countries.applied in cities in developing countries.
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FlowchartFlowchart

Elements at risk

High res image DEM LidarWard & census Thematic layers:
•Flood discharges
•Seismic catalogs
•Soil and rock data
•Landslide information
•Technological information
•etc.

Risk curve

Building Attributes:
•Urban land use
•Nr of buildings
•Height of buildings
•Nr. people (daytime)
•Nr. people (nighttime)

Hazard maps

Risk maps

Landslides Flooding Technological Earthquake

Landslides Flooding Technological Earthquake

Risk = Hazard * Vulnerability * Amount
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RiskCity exercisesRiskCity exercises
• Introduction to data and software,
• Obtaining image data and image interpretation;

• Downloading Google Earth data and referencing
• Remote sensing
• Hazard assessment:

• Landslides, Earthquakes, Flooding, Technological
• Additional: coastal, tsunami, forest fire, drought, volcanic

• Elements at risk
• Assuming new data is available: start from Google Earth
• Assuming more data available (cadastral, census, DEM)

• Loss estimation
• Annual loss estimation using risk curves
• Qualitative loss estimation using matrices

• Spatial Multi Criteria Evaluation
• Using indicators for social, physical, economical, environmental

vulnerability, and for capacity
• Annual loss estimation
• Cost benefit analysis
• Using risk information in spatial planning
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PlanningPlanning
• Available in English, Spanish and Chinese.
• Distance education course planned for spring 2009.
• Used as basis for courses with different duration
• Short courses annually in various locations:

• Netherlands (ITC: July)
• Central America (Mexico: June)
• South America (Bolivia: September)
• China (Chengdu: November)
• SE-Asia (Bangkok: May and October)

www.itc.nl/unu/dgim/
Westen@itc.nl
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Input dataInput data
• Image data
• Hazard data
• Elements at risk
• Height data
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Flood hazard modelingFlood hazard modeling
• Sobek: a two dimensional 

hydraulic model.
• Input:

• Digital Surface Model (Lidar)
• Discharge data
• Roughness data (landuse)

• Output:
• Flood depth
• Flow velocity
(Per time step)
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Flood riskFlood risk
50 years 50 years5 years 5 years

100 years 100 years10 years 10 years

25 years 25 yearsMapping units

Buildings AffectedHazard polygons
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Vulnerability assessment using Vulnerability assessment using 
Spatial MultiSpatial Multi--Criteria EvaluationCriteria Evaluation

RISK = HAZARD * VULNERABILITY
CAPACITY
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The criteria treeThe criteria tree
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