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Main aspects

- To develop an open-source tool that is:
- Generic
- Scale independent

- Allows different types of hazard. On the other hand, it
also hazard independent.

- Allows different types of risk analysis
- Allows to compare alternatives for risk reduction
- Allows to compare future scenarios
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Use of the system (1,2)

Analyzing the current level of risk

Analyzing the best alternatives for
risk reduction
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Use of the system (3,4)
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Cube visualization of analysis
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Hierarchical Diagram of the Spatial Decision Support System (SDSS)
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RISK ANALYSIS
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Type of risk analysis

-Number of EaR exposed
-Number of EaR destroyed

- Risk curve
- With uncertainty
- Without uncertainty

- Qualitative risk index
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Mapping Tree (table)
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Hazards

15; Single event
IM: Multiple events

1. Inventory map without intensity information

SN: without additional spatial probability

S, map SPN: Without uncertainty
5P: with spatial SPU: With

H5N: Without uncertainty information

HS: Single event HSU:With uncertainty information
H. Hazard footprint with intensity information
HMN: Without uncertainty information

HM: Multiple event with ret fod infi
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Elements at Risk

Spatial representation

Type information (link to
vulnerability)

Elements at Risk Input

Temporal variation

Number  No temporal variation

Quantification
No uncertainty

Economic value Uncertainty
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Vulnerability data

Without uncertainty

Vulnerability curve with With un inty

intensity/damage
Without uncertainty range

Physical object vulnerability Quantitative i o e

Vulnerability table linked to type of EaR s
ks el P Qualitative
V=1

Social vulnerability
Environmental vulnerability
Cultural

Physical vulnerability

Holistic vulnerability {indicator based)
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Basic workflow:
Inventory map without
intensity and EaR map
without value information
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Basic workflow:
With intensity tables
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Intensity map

Basic workflow:
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Basic workflow:

Hazard 1 Hazard 1 Hazard 1 With intensity curves:
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DECISION MAKING
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Definitions

- Alternatives:
“Adesign of measures (nested choices of measures)”

-Measures:
“Structural or non-structural measures”

- Scenarios:
“External influences which are beyond control”
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Scenario Alternatives Manager (SAM)
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Toolbox of measures

Applicable? | Prevention Adaptation

(hazards) (assets)

Structural

Non-structural
1....

2. ...

Cost-
Benefits

Example(s)
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Spatially enable tool

List of updated maps (for
measures considered)

I:> - Hazards?

- Assets?

=
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Cost Benefit Component

* Level 1:
“Simple CBA with estimated (expert information)”

o Level 2& 3:
“Detailed CBA with complete information”

CRITERIA

PROBABILITY | COST (€] | CASUALTIES | BENEFITS

4 E 6.1% - -
g g _ RANGE
20%
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Multi-criteria Evaluation Tool

CBA is assumed as
@ Define Decision Makers (DMs) Eg 900“0"1"9 criteria
Economic
__ Define different criteria by :
@ involved DMs E Social
Environment

Series of proposed
alternatives

Experts to weight the
alternatives against criteria

Decision Makers to weight
the priority of criteria

s, ‘3 Weighting of the matrix
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Decision Matrix

Criteria | Economic Social Environmental

Alternatives cen2...3 |4...5...6....|7....8....9. ...

 Criteria and preferences to
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. ..........

V. o
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(Alternatives) to be designed
by the local experts
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Scenario Alternatives Manager (SAM)
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Scenario evaluation component

Scenario seloction
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SUMMARY OF SELECTED ALTERNATIVEs /SCENARIOs

DAMAGE MAP (e.g.) INTERACTIVE
CUSTOMIZABLE REPORT
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RIOS

EXPOSURE REPORT
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Tn Tn+1

(TIME BAR)
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TECHNICALASPECTS
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Example of server-side applications

(Source: Kobben et al, 2010)
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Kobben, B., Lemmens, R., & Husiman, O., 2010. ‘Client Server Architectures’ — Lecture note, GFM3-

module 8, Deptof Geo-information Processing, ITC, University of Twente.
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Typical web-GIS model
(Source: Helali, 2001)

Geo-
server

i Middle Ware
Client Apache Server
Web Spatial Request —
B - | Web | = mMmap
rowser 4 WwWw — } Server -4+ | Server I
HTML, Iimage, Map, ... * *
eece —
Snftwara Database

ILWIS

Helali,H.,2001, ‘Design and Implementation of a Web GIS for the City of Tehran’, MSc thesis,

Departmentof Geodesy and Geomatics Engineering K.N.Toosi, University of Technology, Tehran, Iran
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User interface framework:
Geokxt / Ext]$ & OpenLayers

Application cache:
GeoWebCache tile cache

Application server:
GeoServer map/feature server

Storage:
PostGIS/PostgreSQL spatial database
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GeoServer
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Positions announced
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NR Title With  Where
01 Development of the spatial data management PLUS Salzburg
of the SDSS (Austria)
02 Development of the data analysis modules ITC Enschede
within the SDSS (Netherland
s)
03 Development of the Spatial Decision Support UNIL Lausanne
Framework (Switzerland
04 Development of web-based risk TUDO Dortmund
communication and visualization methods of (Germany)
the SDSS
05 Development of the cost-benefit component TUD Delft
of the SDSS (Netherland
s)
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