
PROTOTYPE OF THE PARTICIPATIVE 
WEB-BASED DECISION SUPPORT 
SYSTEM (DSS) IN RISK MANAGEMENT 
Zar Chi Aye 

Supervisors: 
Prof. Michel Jaboyedoff & Dr. Marc-Henri Derron

Risk Analysis Group,
Institute of Earth Sciences (ISTE)
University of Lausanne, Switzerland

4/14/2014 1CHANGES meeting 2014, 7-11 April, Les Diablerets



Objectives
• To facilitate the analysis of available 

risk information 

• To integrate the workflow of risk 
management systematically with the 
diverse involvement of stakeholders.

• To assist the different stakeholders 
and experts for evaluation of risk 
management measures through the 
active online participation approach.
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Layer Representation
• Integrates web-GIS and DSS functionality (using Multi-criteria 

evaluation methods) associated with the visualization tools
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Fig. Architecture of the web-based DSS in terms of layer representation 
(Adopted from Zhang and Goddard, 2007)
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Main Steps in Decision Making
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Define areas at risk
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Define areas at risk (Cont.)
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• Definition of Risk & IP Matrix 
• Definition of Acceptable risk level
• Calculation on different types of EaR
• Vulnerability map (in raster format)



Formulation of alternatives
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• List of maps to be updated
• Different options of sketching
• Enable Upload option
• Simple CBA (Qualitative/Quantitative)



Ranking of alternatives
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• Set of criteria & weight
• Inclusion of utility functions 
• Different MCE methods (incl. TOPSIS)
• Improvement on group comparison



Ranking of alternatives (Cont.)
• Compromise Programming (Simonovic, 2011)

• Identify solutions that are closed to the ideal one, as determined by 
some measure of distance.

• Recommended as multi-objective analysis method for disaster 
management applications.
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p = compensation parameter
alpha = weight of the objective
Zi* = best value (maximum)
Zi** = worst value (minimum)

Fig. Illustration of compromise solutions



Users of the system
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Background Framework
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OpenGeo – Suite SDK app
• provides tools for building and deploying GeoExt-based 

web mapping applications backed by OpenGeo Suite.
• GXP built on top of: OpenLayers, Ext JS & GeoExt.
• an extensible framework - easy to add new tools.
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Discussion
• A flexible and generic framework to be applicable in other 

areas. 

• Inclusion of participatory process can benefit
• Reflects the trades-off between different alternatives 
• Shows different valuations of stakeholders
• Risk awareness

• Enhance collaborative activities of involved stakeholders in risk 
management and decision making process (via a web-based 
platform)
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THANK YOU!
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