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“Natural disaster risk management
is complex, and decision makers
need to deal with uncertainty, long
time frames, unquantifiable costs
and benefits, and stakeholder
values and expectations”

(Source: R
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HAZARD RISK IS INCREASING

Increased
population
and assets

Increased
value of assets

Increased
population in
high risk areas

Climate
change

Ageing

population
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DISASTER RISK CAN BE MITIGATED BY REDUCING
EXPOSURE, VULNERABILITY (AND SOMETIMES HAZARD)

Information

Mitigation

Building
regulations

Land use

. Exposure
planning

Vulnerability

Hazard

'll (Source: Productivity Commission Draft Report) Brspe o o ‘



LAND USE PLANNING IS VITALLY IMPORTANT

Information

Mitigation

Building
regulations

Land use

) Vulnerability
planning

Exposure

Hazard

“Land use planning
is perhaps the most
potent policy lever
for influencing the

% level of future
natural disaster risk”

ission Draft Report) o s ‘
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USING THE SYSTEM

1) Where should the system be?

2) How do | use the system?

3) What can | do with the system?
4) What does the software look like?
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WHERE SHOULD THE SYSTEM BE?




HOW DO | USE THE SYSTEM?

Social learning occurs when stakeholders,
modellers and facilitators explore and evaluate
policy options through group interaction with the
DSS — adding value over the common approach
where reports are delivered using software.
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USE PROCESS

Facilitator
Catalyse social learning
Elicit knowledge through
participatory techniques

Align modelling and Develop scenarios

participation Rank mitigation options
Architect
Integration
Communication
Management
Stakeholder
oLz L Aim and focus of use case
Apply DSS to use case

Define mitigation options and

Determine mitigation portfolios indicators

Quantify qualitative
information
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WHAT CAN THE SYSTEM DO?

1) Identify areas of risk, now and into the future

2) Understand the implications of this risk, through
indicators

3) Test different mitigation options

4) Identify/suggest mitigation portfolios, through
sifting through a large number of mitigation
options with optimisation.
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Multi-hazard Mitigation Options
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Mitigation Investment Ratio

1:4 ratio

T

Predisaster Reduces present value
Mitigation spend of postdisaster recovery spend
by factor of about 4
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“On balance, total mitigation expenditure
across all levels of government is more likely
to be below the optimal level than above it,
given the biased incentives towards
recovery under current budget treatments
and funding arrangements.”

The Australian Government “...should

increase annual mitigation expenditure
gradually to 5200 million, distributed to
the states and territories on a per capita

basis.”
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WHAT DOES THE SYSTEM LOOK LIKE?
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Hazard D33

File Edit WView Help

| Open I | Save Ilntegmted scenario. | Baseline

e

2015-Jan-1

Main window

External drivers

) Total pepulatien:
Climate pop

Demographics

Economics

Policy levers

Scenarios

Run medel 20m

Indicators

Analysis

2041

bnhcrc.com.au




Hazard DSS
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Hazard D33
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Hazard DSS
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Hazard D33
File Edit View Help
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NEXT STEPS

 Workshops for DSS development to Victoria and
Tasmania cast studies (Oct/Nov 2015)

 Developing Scenarios and mitigation portfolios
for Adelaide through Workshops (Oct/Nov
2015)
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MAJOR OUTCOMES (1)

1) Utilisation of a systematic and transparent
approach to evaluating disaster and natural
hazard mitigation options (e.g. infrastructure,
land use, policy).

2) The ability to make more strategic and less
responsive decisions in relation to mitigating the
Impact of disasters and natural hazards as a
result of the availability of better information.
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MAJOR OUTCOMES (2)

3) The availability of prototype decision support
software tools for three end-user defined case
studies to enable recommended options to be
identified by sifting through and evaluating and
ranking a large number of options).

4) A better understanding of the trade-offs
between economic and risk objectives for
different mitigation options for three end-user
defined case studies.
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PROJECT TEAM - RESEARCHERS

1) Prof Holger Maier (U of A — Project Leader)
2) A/Prof Hedwig van Delden (U of A / RIKS)
3) Dr Aaron Zecchin (U of A)

4) Prof Graeme Dandy (U of A)

5) Dr Ariella Helfgott (U of A)

6) Jeff Newman (U of A)

/) Graeme Riddell (U of A - PhD Student)

8) Charles Newland (U of A — PhD Student)
9) Michael O’Flaherty (U of A - PhD Student)
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Information

Mitigation

Building
regulations

Land use

. Exposure
planning

Vulnerability

Hazard

'll (Source: Productivity Commission Draft Report) Brspe o o ‘



TODAY'S PRESENTATION

Mitigation options considered

A framework for
disaster mitigation DSSs

Proposed graphical user "

interface to the DSS The development and

Milestones and
next steps
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Mitigation Investment Ratio

1:4 ratio

T

Predisaster Reduces present value
Mitigation spend of postdisaster recovery spend
by factor of about 4
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“On balance, total mitigation expenditure
across all levels of government is more likely
to be below the optimal level than above it,
given the biased incentives towards
recovery under current budget treatments
and funding arrangements.”

The Australian Government “...should

increase annual mitigation expenditure
gradually to 5200 million, distributed to
the states and territories on a per capita

basis.”
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TODAY'S PRESENTATION

Mitigation options considered

A framework for
disaster mitigation DSSs

Proposed graphical user

interface to the DSS The development and
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Milestones and
next steps
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DEVELOPMENT PROCESS

IT Specialist
System architecture
Software technology
and implementation

Build usable
and user
friendly system

Integrate and
code models

Architect
Integration
Communication
Management

Scientist End user

Model main processes Deliver policy context
Define scale, Define problems,
resolution and levels of functions and usage

detail of DSS

Select
policy-relevant
research
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USE PROCESS

Facilitator

Catalyse social learning
Elicit knowledge through
participatory techniques

Align modelling and Develop scenarios

participation N ’ Rank mitigation portfolios

Architect
Integration
Communication
Management

Modeller
Apply DSS to use case
Determine mitigation
portfolios

Stakeholder
Aim and focus of use case
Define mitigation options
and indicators

Quantify

qualitative information
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TODAY'S PRESENTATION

Mitigation options considered

A framework for
disaster mitigation DSSs

Proposed graphical user

interface to the DSS The development and

Milestones and
next steps

bnhcrc.com.au



OUTPUTS

1) Literature review (Delivered)
2) Framework report (Delivered)
3) Workshop report for Adelaide (Delivered)

4) Strategy report for Adelaide (in progress)
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NEXT STEPS

e Scoping of other two case studies
* Victoria
« Tasmania

 Workshops 2 and 3 for Adelaide case study
(Oct/Nov 2015)

 Workshop 1 for other two case studies (Oct/Nov
2015)
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MAJOR OUTCOMES (1)

1) Utilisation of a systematic and transparent
approach to evaluating disaster and natural
hazard mitigation options (e.g. infrastructure,
land use, policy).

2) The ability to make more strategic and less
responsive decisions in relation to mitigating the
Impact of disasters and natural hazards as a
result of the availability of better information.
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MAJOR OUTCOMES (2)

3) The availability of prototype decision support
software tools for three end-user defined case
studies to enable recommended options to be
identified by sifting through and evaluating and
ranking a large number of options).

4) A better understanding of the trade-offs
between economic and risk objectives for
different mitigation options for three end-user
defined case studies.
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MITIGATION OPTIONS
e Spatial Planning

o Structural Measures

¢ Land Management
Community Resilience /
Education

EXTERNAL DRIVERS

¢ (Climate

Local
Land Use

34

RISK MODELS

» Bushfire s Earthquake
s Flood

s Heatwave

* Demographics

e [Economics

# Coastal Inundation

INDICATORS

Integrated Risk (per Hazard)
¢ Benefit Cost
e Social

OPTIMIZATION

* Robust and transparent
evaluation process

e |dentification of
mitigation portfolios that
provide the best trade-
offs between risk and
cost

Environmental
e Consideration of all

alternative mitigation
options

e Consideration of multiple
hazards
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Local
Land Use

A

RISK MODELS

¢ Bushfire ® Earthquake

¢ Flood
¢ Heatwave

e Coastal Inundation
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MITIGATION OPTIONS
e Spatial Planning

o Structural Measures

e Land Management
Community Resilience /
Education

EXTERNAL DRIVERS

¢ (limate
¢ Demographics

¢ Economics
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RISK MODELS

¢ Bushfire ® Earthquake

¢ Flood
¢ Heatwave

e Coastal Inundation

OPTIMIZATION

INDICATORS

Integrated Risk (per Hazard)
e Benefit Cost
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Environmental
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MITIGATION OPTIONS
e Spatial Planning

o Structural Measures

e Land Management
Community Resilience /
Education

EXTERNAL DRIVERS

¢ (limate
¢ Demographics

¢ Economics

A

RISK MODELS

¢ Bushfire ® Earthquake

¢ Flood
¢ Heatwave

e Coastal Inundation

OPTIMIZATION

INDICATORS

Integrated Risk (per Hazard)
e Benefit Cost

* Social
Environmental

“..the resources that are
allocated to risk
management have to be
traded off against other
priorities.”

"l (Source: Productivity Commission Draft Report) o s ‘

“The objective of
natural disaster risk
management is not to
reduce the level of risk
to zero.
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RISK MODELS

* Bushfire o Earthquake
¢ Flood

* Heatwave

e Coastal Inundation
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TODAY'S PRESENTATION

Mitigation options considered

A framework for
disaster mitigation DSSs

Proposed graphical user

interface to the DSS The development and

Milestones and
next steps
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¢ Flood
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MITIGATION OPTIONS
e Spatial Planning

o Structural Measures

e Land Management
Community Resilience /
Education

EXTERNAL DRIVERS

¢ (Climate

Local
Land Use

A

RISK MODELS

¢ Bushfire ® Earthquake

¢ Flood
¢ Heatwave

¢ Demographics

¢ Economics

e Coastal Inundation

INDICATORS

Integrated Risk (per Hazard)
e Benefit Cost

* Social
Environmental
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allocated to risk
management have to be
traded off against other
priorities.”

"l (Source: Productivity Commission Draft Report) o s ‘

“The objective of
natural disaster risk
management is not to
reduce the level of risk
to zero.
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RISK MODELS

* Bushfire o Earthquake
¢ Flood

* Heatwave

e Coastal Inundation
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