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EXECUTIVE SUMMARY

The Bushfire and Natural Hazards Cooperative Research Cemiceforth referred to as the
CRC) coordinates a national research effort in natural hazards, including bushfire, flood,
storm, cyclone, heatwave, earthquake and tsundh@.CRGs undertaking work to quantify

the value it has delivered as part of its future scoping. SGS Economics and Planning (SGS) has

been commissioned to undertakiais study of the value of thBushfire and Natural Hazards
CRC

This research project uddour stagesto assess the impacts of &CThe first is a program
logic mapping, which took an overarching view of the purpo@R® a4 NI & S NOK
expected benefits. The second phase was a survey of useRQ#search outputs to
understand hav the end users valued the research, how they had put it into practice and
what they thought could be improved. The third was a series of case studies on specific
research projects, and the fourth was a doshefit analysis, quantifying and valuing the
benefits identified in other sections.

FIGURE: PROJECT METHODOLOGY

PHASE 3
CASE STUDIES

PHASE 1

PROGRAM LOGI
BENEFITS OF THE CI

Program logic mappin Detailed case studies |

anddescription of five CRGesearch

benefits, with researcl programshigh level

examples summarief other
ca® studies as deeme
important by
stakeholders, and a
adzyyYl N 27
involvement in the
media.

Section 2 Referenced throughou
the report, provided in
their entirety in
Appendix 1

Benefits of theCRC

The benefits flowing to the Australian community from @iRGre many and varied. There
are also strong links between benefits, and as such, itis useful to map them visually in a
program logic framework, shovaverleaf

The three headlinbenefitsof the CRQhat generate benefits tendusers and the wider
publicin Australia and overseas are:

A large, independent and trusted institutiagndelivers reliable information, information
thatis needed, in an efficient manner

A network of knowledge holders for natural hazaitdsnables knowledge sharing,
collaboraton and educationf experts at the national and international level.
Higherimpactand new researctit delivers information, products, services and tools that
drive better decisiommaking, behavioural changes in the community and improved
disaster recovsy.
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The following diagram outlines how the headline benefits connect with the benefits
generated to end users and the wider public.

FIGURE: CRC BENEFITS PROGRAM LOGIC MAP
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Alarge, independent and trusted authority

TheCRG s a large, independent and trusted authority on natural hazardsin Australia. This
allows theCRQ@o be an apolitical source of information, to generate research efficiencies and
bring inits own revenues fronits high-quality products and services.

CRQrdle enables &ost of benefits for Australia  srhe/ w/ 03 NBf Al 6 Af A

including: respected truth and knowledge enable

The goodwill value of th@RCGoodwill is an it to be a pillar upomhich decisions are
intangible, but quantifiable, asset that contribute ¥ ' RS 0 €& (GRS FNONserd o

to the moretary value of an organisatiohhe Survey direct response, 2020)

success behind theRGs exemplified by its

recent three behaviour change projects (Research into Warning Systems, Managing Animals
in Disaster, and Chifdentred Disaster Risk Reductianjihas been a result @RQ a

reputation in the community. The backbone of the research relied on surveys completed by
the community. The high levels of participation in these projects has been attribuEEITo&
brand recognitionin the communities they were working in.

Trustedadvice for the communityrheCR@rovides trusted and reliable information for the
broader community on natural hazard$ie media has recognised t6&RGs a trusted

source to inform their reporting on natural hazards, and especially the recent buShiire.

its inception in July 2013, tli@RGas been quoted, referenced or discussed in 1,167 media
sources. In particular, the number of Austrddased referencehasmore than doubld in

2019, coinciding with the unprecedented 202® bushfire seasorthe Ad Value Equivalency,

or AVE, of the media references to the CRC during this same time period is estimated to be
$47.94 million AUD.

FIGURB: ANNUAL COUNT OF MEDIA SOURCES REFERENCING CRC: 1 JULY 2013 TO 21 APRIL 2020
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SourceMeltwater, 2020. Search termBushfireRichard ThorntorBushfire and Natural Hazar@®C

The value is further confirmed by the fact that many use@R@information rely on this
source as there is often neatisfactoryalternative Survey respondesa who regularly used
CRGnformationwere asked about the alternative options for souraimgilarinformationto
that provided by theCRCThe resultare highly informative. While a broad range of free local

(’j ESGS The Value of the Bushfire and Natural Haz&uisperative Research Centre i
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and international sources such as academic journals and government agencies were pointed
to, many responded that thedid not know where they could find reliable alternatives.

Efficient planning and désionmaking Due totheCRQ & NI LJdzil | QuiligyyesdargiR KA 3
and data, government and emergency services can make decisions and plan more efficiently.
Thissavesstaff time within government agencies and other organisations.

The CRC have been tkey organisation in coordinating and developing research into
extreme weather and natural hazards that the Bureau of Meteorology (BoM) use to improve
their services. This partnership allows the BoMapture and operationalise new and
emerging scienceOver the past three bushfire seasons (202820) CRC researchers have
been embedded into state control centres and agencies to provide a variety of essential
services. In the 2019 bushfires, New South Welaeenslandind South Australiatate
agenciesequested the assistance dERC researcheas theirrespectivestate operations

centres (CRC 2019). Each researcher provided advice according to their expertise

The Australian Exposure Information Platf@A®&IP) demonstratésmw research findings

have beerimplemented to provide better and more rapid data for decisi@aking.During

the 2019/20 bushfire season, the number of exposure reports produced from the AEIP was in
excess of 14,500 by more than 200 individual users. Western Powerbasath energy

provider, has recently utilised the platform to create 700,000 reports (CRC, 2020).

The Answering the Call, Recovery Capitals and PHOENIX RapidFire projects are also clear
examples of this benefit. AdditionalRHOENIX RapidFire is an example of how meest

made into research now will undoubtedly have impacts on the way natural hazards managed
and disasters are planned for in the future.

Valuable inputs into advisory bodies and inquigaff from theCR®ften present and

provide crucial evidence aimformation to advisory bodies and inquiri€RGtaffsit on
abouta dozen advisory boards, andve@rovided expert advice tb Royal Commission,
5 Parliamentary Inquirieg Independent Inquiriesand 3 general Government Inquiries.

A smaller burden on public funding sourd@sing a large body with a high level of expertise

on the one topic (natural hazards) allows for efficiencies to be gained in research (as opposed
to the same research occurring assamany separate organisations), and also foCtR&o
generatdatsown revenue vids commissioned research program

Since inception, th€Ras put effort into building a network of knowledge holddrsis
includes the promotion of knowledge sharing and collaboration, eduedtipportunities for
PhD candidates and other students, ahdringAustralian research globally.

Collaboration and embedding researchers in practitioner organisations genarate

effective academic research that better meets the needs of practitioners, improved
communication between practitioners to researchers and more influential research

outcomes. The CRC maintains strong collaborative links with organisations on titetgrou
ensure that its research meets the needs of the organisations it is designed to serve. As an
example, during the Queensland bushfires in November/December 2018, a meteorologist and
CRC researcher was embedded in the Queensland Fire and Emergeineg 88RES) at

short notice to map out bushfire spread scenarios.

The most valuable role theR(providesconsists of thepportunities for networking and
collaboration with researcheand end usersaccording to the greatest sharerepondents
(27 per cend. This is closely followed by tB&@roviding highly relevant and targeted
research outputs @per cen).

1" ESGS The Value of the Bushfire and Natural Haz@uaisperative Research Centre vii
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FIGURE: THE MOST VALUABLE CRC ROLE
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Source: SGS Economics & Planning, 2020

The benefits othe CR@s a network of knowledge holders encompass

Higher use of research outputdaving a wide network of both researchers and usets
means that research outputs are used by a wider array of people and organisations. This
makes the esearch more valuable as it reaches more people and is applied moreAstan.
example, he Answering the Call project brought together a collaboration of BeyondtBdue,
University of Western Australiand Roy Morgan Research to increase the understand
around mental health issues in emergency services workers and volufiteer&RC has
recentlyextendecthis researchn a projectto develop an approach tmaintaininggood

mental health in young volunteers, which will be undertaken by the Univefsigielaidan
collaboration with the University of Western Australia

Innovations and researchhe knowledge sharing and collaboration enabled byCiRE€

means that innovations and research ideas are generated that would not have otherwise
occurred if the network of researcteand endisers were not working togetheékn example

of research that would not have occurred without tBRGs Influencing Behasur Change
whichhelped close gaps in knowledge on how to influence behaviour during natural disasters.

Better products for endisers By working with a wider range of experts and directly with end
users the CRQ@enerates bespoke and higherpactreseach outputs than could be achieved
otherwise. The increased quality and applicability of the outprea benefit in comparison

to the same research happening somewhere else without the same focus on thsegnd
PHOENIX RapidFitmilt by the Bushfire RC, was madgpecifically for the use of end users

to aid in planning and bushfire manageméinhas been built upon by Bushfire and Natural
Hazards CRC research which has aided in utilisation and accuracy in different landscapes
across Australia.

Enables inkind contributionsThe collaboration focus of tt@RGees other organisations and
researches contributing irkind to research and other activities. The value of this is
equivalent to the staff hours and monetary contributions mate.ReCap prect benefitted
from multiple inkind contributions from stakeholders anddeusersprovidng in-kind
contributions.

The value of education providetheCR®as a large program of student reseapcbviding
important educatioal opportunities for students in natural hazard management in Australia

At last countgxty-one PhD and nine Mast®@degree studenthiave graduated througg8RC
research programsThe CRC also provides a central role idibgi and maintaining the

capacity and working knowledgelafshfire and natural hazard industry members across
ldZAGONF f AL ® LG A& GKS O2Yo0AYylFGA2y 2F &t 27
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dissemination of their research outputs, their calendf events and conferences throughout
the year, through to their media presence.

Advancing global knowledgehe knowledge sharing and collaboration enabled byiRE

also reaches internationally. This international reach means th&f&tés adding ¢ the

global pool of knowledge on natural hazafas. examplethe Warning Systems research as

partof CRQa Ly Tt dzSyOAy 3 . SKis@eng usilard Keffeyfed Htined S NA S &
international research scene.

Promotion of Australia's research capabilitiéise international reach of tt@RQ & NI LJdzd I & A
and research provides benefits to Australiga G KS yIF A2y Qa &aO0OASY(GATFAC
are promoted to the world.

Theresearch undertaken and models created by @RMave seen better public policy to
mitigate hazard risks, behavioural changes in the community around disaster readiness and
resilience, informed decisiemaking during natural hazards, and improved disagteovery.

This is critical and core work for t8&Gnd for Australia.

The benefits of this work include:

Reduced natural hazard impacts on property and infrastructMoek by theCRMas led to a
reduction in the direct damage to property and infrasttue during natural hazard events.

By using PHOENIX RapidFire, state agenciesdiae damage tproperty and

infrastructure both by ensuring appropriate measures are taken before the fire season begins,
and making more informed decisions about atbasare at risk when a fire has taken hold.
For examplethe town of Gracemere in Queensland was saved from destruction when
PHOENIX RapidFire predicted that a seemingly small bushfire near the town posed areal
threat to turn into a blaze and threaten thewn. As a result of this warning and an
experienced weather forecasteeingin the area, the threat was identified early and the
town savedlt played a key role in the protection of the community of Gracemere in
QueenslandThe Australian Exposure Infmation PlatformAEIR has provided an exposure
report that highlights the value of elements that would have been destroyed had a bushfire
destroyed the town of Gracemere township:

residential dwellings reconstruction value: $1,506,830,000
contents value$281,230,000

commercial reconstruction value: $464,960,000

industrial reconstruction value3%7,430,000

agricultural commodity estimated value: $42,000

Reduced impacts on health and wellbei@g&Gvork, including on changing behaviours,
increasesommunityresilience, but also leads to lesssualtyand injury during events, and a
reduction in mentalll-health and other communitwellbeingissues The Answering the Call
initiative is a response #dckling mental health and wellbeing issues faced by police and
emergency services.

Reduced disruption of economic actviiRQa NB &SI NOKZ Y2RSfta | yR LI
a reduced disruption of economic activity. Firstly, thilues to a reductiorn direct impacts

on assets and infrastructure from hazardlad secondly, this &so through betteplanned

emergency responses and evacuations.

Reduced impact on the environmemtieCRCesearch has led to the better protection and
management of the natural environment during and after natural hazard events.

More efficient emergency managemefitie modelling and research done by @RR@&nable
better decisioamaking and improved allottan of scace emergency management resources.

Distribution of benefits to stakeholders

@ ESGS The Value of the Bushfire and Natural Haz@uaisperative Research Centre ix
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The stakeholders of the CRC includeeggency servicg the Australiafsovernment, states
and terriories, bcal goernment, lusinesseshouseholds regionalandrural communities
landowners,rifrastructure providerswlunteers the emvironmentand academia.

These groups benefit in different ways. Whereas universities primarily benefit through the
network of knowledge holders (headline benefit 2), regional communities and landowners
benefit from betterdecisioty F { Ay 3 | & | highd éngactiand 2chesdamh Q &
(headline benefit 3). The Australian, state and territory and local governments benefit from

the CRC as a large, independent and trusted institution (headline benefit 1), and from better
decisionY 1Ay 3 I a | NBXadzZ G 2 Eh(headin@Beneft® t AG& | yR
Importantly, state governments benefit from highepactand new research as it can be
implemented during natural disaster response (which is primarily state coordinated).

Emergency services benefit in a gariof waysfrom the quality research, the network of
knowledge holders and from the CRC being a large, independent and trusted institution.
Emergency services also benefits from the aggregation of research funding generating
leverage at the individual agency level.

Unsurprigigly, the major beneficiaries of a network of knowledge holders are universities,
and to a lesser extent, emergency services and state government.

The detailed distributional analysis in the report provides further detail on stakeholders and
their specift benefit profile. The benefit profiles can help in targeting engagement with
stakeholder groups.

Quantifying and valuing the impacts©RC

The benefits of theCRGQvere quantified and monetiseaind compared to the cost3 his
provides an understanding tife relative importance of the benefits. However, not all
benefits could be quantifiedor instancen the case of tacitalues In other cases, benefits
were not quantified and included as they are deemed to overlap with other quantified
benefits to prevent benefitdeingdouble countedTherefore the valuation of benefits
paints a conservative and incomplete picture of allGRQ & o6 Sy STFA G & ®

The totalcosts ERQ & NX a S| NOK LINPtE202621 &mctiiid® $13illiom. o
In addition to thisthe costs of implementing research findingsdbeen estimated at a total
of $6.3 million from 20145 to 202425.

The benefits and costs BRQ & NBX a S| NOK ¢ S NBearpdriod) fioin 8053 2 3S NJ
to 202728, although it iplausiblethat CRQvill continueto provide benefits beyond this
time.

The most significant benefits of tRGre those associated withgherimpactand new
researctto enable better decisiemaking: reduction iimsurable losse@damage to buildings
and infrastructure), avoided mortality and injury cosiisd reduction in economic losses.

These benefits were based on a model developed by the CRC, which estimated the extent to
pKAOK GKS / w/ Qa NB &S| Nidked@godzn fsk af I8ss FE LISOG SR
government and business activity, insurable losses and injury or loss of life. SGS reviewed

these estimates in light of the impacts of research outputs in the-2020 Black Summer

fires, and concluded that the estimat@sre plausible to conservative.

At a more granular levelhé figure belowshows that the reduction in insaiole losses
(prevented damagesto buildings and infrastructisehe largessinglebenefit providedby
the CRCproviding a 5per centshare ofall benefits.

@ ESGS The Value of the Bushfire and Natural Haz@uaisperative Research Centre X
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FIGURE: SHARE OF BENEFITS
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The benefits and costs were used in a discounted-ibashanalysis to establish the overall
quantifiable benefit®f the CRC The table belovehows tle results of the codbenefit

analysis, at discount rates op8r cent, 7 per centand 10per cent It shows that at a ger
centdiscount rate, each dollar investedGiR(Grovides $6.0%vorthof benefits. The total net
benefit f CRQ& NI & S| NI K35LiNRoA ddllarg, frdmia pregemt value of
investment of $10million. At a higher discount rate, p8r cent the benefits are still more
than five times greater than the cosWWheneverthe benefits outweigh the costs, society as a
whole benefitsIn the case of th€RCthe benefits outweigh the costs in an overwhelming
fashion.

In addition, as the case studies outlined in this report illustrated, there are a number of

specific occasipa S KSNB / w/ Qa NBaSF NOK 2dzi Lidzi & NBadz
infrastructure and life. Although these specific cases have not been included in the CBAto
avoid double counting, these cases demonstrate that the likely benefit of the CRC is
substantally higher again.
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TABLH: COSBBENEFIT ANALYSIS RESULTS

Totalpresent value otosts
Benefits quantified

Knowledge sharing ambllaboration (value
of publications in highly ranked journals)

Education opportunities for students
(earnings premium for PhDs

International reach for Australian Resgla
(value of media coverage)

Reduction in government, business and
economic losses.

Avoided cost of deaths and injuries
Reduction ininsurable losses
Total present value of benefits
NPV

BCR
SourceSGS modelling, 2020

Discount rate
3%

$123.29

$1.25

$12.36

$55.19

$287.61

$40.10
$529.27
$925.78
$802.49
7.51

Who benefits and in what way?

The many stakeholders of tikRMenefit in various ways and to various degrees. The
academic world, th&ustralian Governmenemergency services, regional communities and

landownersare benefitting the most from the RCif treating all benefiteasequal.

Discount rate
7%

$101.07

$0.98

$9.15

$43.49

$186.40

$25.99
$348.63
$614.64
$513.57
6.08

Discount rate
10%

$87.89

$0.82

$7.38

$36.84

$137.09

$19.11
$259.10
$460.35
$372.46
5.24

These groups benefit in difient ways. Whereas universities primarily benefit through the
network of knowledge holders (headlibenefit 2), regional communities amandowners

benefit from better decisiomaking as a result @RQ a

lj dzk € A G &

YR Y85

benefit3). Tte Australianstate andterritory and local governments benefit from tBRG&@s a
large, independent and trusted institution (headlivenefit1), and from better decisien

making as a result @RQ &

lj dzl € A G @

YR YSeitaNB & S NDK

Emergenyg services benefit in a varied way frtine quality researclthe network of
knowledge holders and from tlgR®eing a large, independent and trusted institution.

The detailed distributional analysis in the report provides further detail on stakeholders and

their specific benefit profile. The benefit profiles can elargeting engagement with

stakeholder groups.

Future opportunities and next steps
The case studs and survey identified a number of areas@&Qo focus its efforts on in the

future.

The need to plan for natural disasters in advance to mitigate their impaetdition to
responding and recovering from disasters as they oecas identifiecasa priority by
stakeholdersThis includes the need to consider climate change impacts in natural disaster
plans andn designing and constructing disastesistant infrastructure. Also identified was
the need for reatime data during disasters and madetailed studies of the factors affecting
bushfire spread. Natural hazards research must shift to looking at future scenarios and

future, which includes substantiairdiate change impasthe world is already locked in.to

The Value of the Bushfire and Natural Haz@uaisperative Research Centre
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The importance of human behaviour in response to natural disastesalsoidentified as an

important area for research. In the Black Saturday fires in 2009, human behaviour was seen to

be more critcal than the fire itselfo reduce injuries and losses of IGRQ & NB &S| NOK 2
Planning for Animals in an Emergency also attests to the need to address human reactions

during crises. The impact on volunteers of their contribution has also been idkmifib

weeks of volunteer work and psychological distress taking a toll on their wellbeing.

Local government plays a large role in community preparedness and futungskamdanning.

It is important for councils to be engaged with tBBGnd its reseaidton bushfire and

natural hazards. Local government staff were noticeably absent in the group who responded

G2 {D{Qa adNWSes AYyRAOIGAY3a (KIFIG GKS tS@St :
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1. INTRODUCTION

1.1  The Bushfire and Natural Hazards Cooperative Research Centre

The Bushfire and Natural Hazards Cooperative Research CeR@egordinates a national
research effort imaturalhazards, including bushfire, flood, storm, cyclone, heatwave,
earthquake and tsunamniis missionis to provide higlguality researcland adviceon bushfire
and natural hazardsin order to:

reduce risk

enhance disaster resilience

reduce negative social, economic and environmental impacts

build an internationally renowned Australian and New Zealand research and utilisation
capacity and capaubility.

The focus of th€RGsthe impact of natural hazards ohe Australian community and the
need for emergency services, land managers, all levels of government and the private sector
to understandand plan fothazards more thoroughly.

TheCRQ@onducts coordinated and interdisciplinary research. This includeshgyavitin
communities to improve disaster resilience and reduce the human, social, economic and
environmental costs from bushfires and other natural hazards.

TheCRGs enduser driven. This means that the various emergency service agencies,
departments anchon-government organisations around the country that become partners
have a significant say in the development axecutionof the research program.

The program is structured into three major themes:

policy and economics of hazards
resilience to hazards
understanding and mitigating risks.

1.2 This project

TheCRGims to demonstrat¢he valueit delivers to its many stakeholdeespart of its

future scoping SGS Economics and Planning (SGS) has been commissmssabibe value
of the CRCQher research bodies have also been commissioned for separate but related
pieces of work.

It is known from past analysis that t6&kCreates value by contributing tiisaster
management and resilience and associated prevented damages such as:

government, business and economic losses
loss of life and injury
insurable losses.

In addition to these substantial benefits to the wider Australian communityC B@reates

value byfostering networks and communities of natural hazards researchers and

practitioners, and foitsrole as an independent authority for natural hazzesearch and
evidencebasedadviceL G Aa {D{Qa NR{S (2 RSaON@S I yR
CR@rovidesthereby building aolid evidence bader the CRGo pursue future

opportunities for funding.

The Value of the Bushfire and Natural Hazards Cooperative Research Centre 1



1.3 Methodology

The method chosen for this project is shown in the diagram b&@&ook a multk

disciplinary approach essessinghe benefts of theCRCincorporating stakeholder

surveying, document review, executive interviews, case study research and economic
modellingwithin discrete project phase&ach project phase builds on the findings of the last,
with allresultsincorporated in hisreport. Throughout the project, SGS has worked closely
with the CRGvhich hasrovided a great deal afata, contact details and other background
information Thishas been invaluable and therefore should be acknowledged.

The first phasenappedthe benefits of theaCRQhrough a program logic map and the

collection of examples of these benefits. The second stage involved stakeholder engagement
throughan online surey amongCRQ & &Gl { SK2f RSNA® ¢ KS adaNBSe ¢
understand the benefits the various stakeholders derive fronCiR&nd to identify case

studies. Phase three was a case study review of activities or research programs that exemplify
in more deta how theCRGdds value, and how these valuembe quantified. The findings

from the previous phases informed the final stabe cost-benefit analysis (CBA). The CBA
guantified the benefits of theCRGn monetary terms and compargkdemto the costslt is

noted that not all benefits of thERQvere monetiseckither due to the nature of the benefit
(difficult to express in monetary terms) or to prevent any double counting in cases where
benefits overlap. In all, the quantification of benefits is lmihservative and partial.

FIGURE: PROJECT METHODOLOGY

PHASE 1 PHASE 3
PROGRAM LOGI CASE STUDIES
BENEFITS OF THE CF

Detailed case studies o
siXCRQesearch
programs and high leve
analysis of others

Program logic mapping
anddescription of
benefits, with research
examples

Section 2 Appendix 1

1.4  Structure of this report
The structure of the remainder of the report is as follows

Chapter 2naps the hierarchy of benefits of tRGnd describes in qualitative terms
how theCRGs benefittingits multiple stakeholders

Chapter 3 provides a quantitative assessment of the benefits, measuring them against
the costs of delivering theR@nd deivering a summative benefit cost ratio

Chapter 4 outlines the overall findings of the re@omt providesome additional insights
arising from the consultation and survey.

Thecase study writeips andstakeholder survey repodre provided as appendices.

(’:b ESGS The Value of the Bushfire and Natural Hazards Cooperative Research Centre 2
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2. BENEFITS OF TEIRC

The survey among CRC stakeholders was conducted in March 2020easpbrase of
92 stakeholders, or 22.7 per cent of all stakeholder contacts to which a survey was sent. The
detailed results are contained in Appendix 3.

The five case studies that informed the qualitative benefits assessment are:

AustralianExposurelnformation Platform (AEIRx collaboration betwee@RG@nd
Geoscience Australia, providestionally consistent exposure information for emergency
managementlt supples key stakeholders with direct access at the onset of a crisis. The
platform allows anyone to generate a report for any area of Australia at any befere,
during and after a hazard event has occurred

Answering theCall, in partnership with Beyond Bluegas the first national survey that
investigated the factors that affect the mental health of employees, volunteers and former
employees in the police and emergency servitée research will inform strategies of
agencies and the development of a framekim improve mental health and wellbeing in
police and emergency sectors.

InfluencingBehaviourChangecomprises three research projects to improve community
preparedness, responsiveness and resilience to bushfire events: WastiegisResearch,
Managirg Animals irDisaster and Chil@entred DisasterRsk Reduction

PHOENIX RapidFindich isa bushfire characterisation model that integrates fuel, terrain,
6SEFOGKSNI O2yRAGAZ2Y A YR adzZJINBaairzy G2 aAyd#l
lands@pe. It is used by land and fire managers to support fire management anaskand

planning and to support decisionaking during bushfiresThe tool was Initially developed as

a research tool for the Bushfire CRC and further developed and utilised wtitbbwations and

input from a number of organisations, including the Bushfire and Natural Hazards CRC.

Although the model was developed before the CRC was created, Phoenix RapidFire is an
example of how investment and research made in the days of thei@USKC are continuing
to benefit the Australian community. Thus, it can be assumed that the research the CRC is
investing in now may also continue to deliver benefits for years to come.

The CRC has also been involved in developing updates and concestigagh for inputs into

the model throughout the subsequent years, increasing its accuracy across different scenarios
and landscapes (Esnouf, 2020). Current research projects that the CRC is undertaking that will
inform the model include:

fire coalescere research

wind reduction in tree canopies
research into soil moisture

fire event spotting (Esnouf, 2020).

Recovery Capita{ReCap)vhich was a research project in collaboration with Massey

University (NZ) andhe University of Melbourne. It focused ohetlongterm recovery of
O2YYdzyAGASE& | FGSNI RA&AF&AGSNWY LG A& o6l AaSR | NB
SGS has prepared an additional case study on the involvement of the CRC in the media from 1
July 2013 and midpril 2020.
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Detailed results of the case studies are containeppendix1.

2.1 Program logic map

The benefits flowing to the Australian community from @RRGre many and varied. There
are also strong links between benefits, and as such, itis useful to map thelhy visaa
program logic framework. The program logic map below describes the full gamut of the
benefits theCR@rovides.

FIGURE: CRC BENEFITS PROGRAM LOGIC MAP

Goodwill value

Trusted advice for the
community
An apolitical source of
information

Efficient planning and
decision making

Valuable inputs into

advisory bodies and
A large, independent inguiries
and trusted institution

Smaller burden on

Researchyefficlency public funding sources

Revenue from
products and services

Higher use of research
outputs

New innovations and
research

Knowledge sharing
and collaboration

Better products for

end users
Bushfire and Natural Enables in-kind
Hazard CRC contributions
A network of
knowledge holders
Education
opportunities for value of education
students
Advancing global

knowledge

International reach for
Australian research
Promotion of
Australia’s research
capabilites

Better public policy to Reducediimpacts.an

isas property and

mitigateirisks infrastructure
Behavioural changes Reduced impacts on
in the community health and wellbeing

Higher impact and
new research Reduced disruption of
economic activity

Informed decision
making in disasters

Reduced impact on
the environment

Improved disaster

recovery
More efficient
emergency
management
Source: SGS Economics and Planning
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All benefits flow from the three primary roles tG&k@erforms:

asalarge, independent and trusted organisation
in establishing aetwork of bushfire and natural hazard knowledge holders
in producinghigherimpactand new researcbn bushfire and natutdazards.

The three headlinbenefitsof the CRQGhat generatevalueto users and the wider public in
Australia and overseas, are:

A large, independent and trusted institutidndelivers reliable information, information
that is needed, in an efficiemanner.

A network of knowledge holders for natural hazaitdsnables knowledge sharing,
collaboration and education of experts at the national and international level.
Higherimpactand new researcht delivers information, products, services &oals that
drive better decisiommaking, behavioural changes in the community and improved
disaster recovery.

The remainder of this section describes in more détaihierarchy of benefits as illustrated
in Figure?.

The stakeholders of theéRGnclude emergency servicdsie Australian Gvernment, states
and territories, local government, businesses, households, regional and rural communities,
landownes, infrastructure providers, volunteers, the environment and academia.

2.2 Alarge, independent and trusted authority

TheCRG s a large, independent and trusted authority on natural hazeigagemenin
Australialt is an apolitical source of informationegeratesresearch efficiencies and briim
itsown revenues fronits highquality products and services.

Thisrole isparticularlywalued by thevarious emergency service agencies, departments and
non-government organisations arouddustralithat havebecome partnersvith the CRGnd
have a significant say in the development arecutionof its research program

End users consistently describe tbR@Gs a source of trusted advioks one survey

responder commentédddCRQ & NBf AL oAt AdGe & || &az2dz2NOS 27
enables it to be a pillar upon which decisions are made by agéraiether stated:

G ¢ KBQa NI &S| Nibkm businesdzéaSeR and et piiorities as well as

conferences and forums promoting eviderizsed decisiomaking. Th&€RGas

improved the voice for fire research in the national context by being a focal point where
governments can come 0

Its role as large, independent and trusted authority drives a randeagfits for Australia
including:

the goodwill value of theRC

trusted advice for the community

efficient planning and decisienaking

valuable inputs int@dvisorybodies and inquiries
asmaller burden on public funding sources.

Goodwill is an intangible, but quantifiable, asset that contributes to the monetary value of an
organisation. Goodwill includes customer/user loyalty and relationships, brand recognition,
demonstrated staff performance and tlERG reputation.

An imporent case study illustrating the value of this is the Influencing Behaviour Change
program The success behind tBRQ &  (rekdiiBeBaviour change projects (Research

1 As part of this project, SGS Economics and Planning surveyed end users to understand the values they plieee on the
CRC (the full findings of which can be found in the appendix to this report).

1" ESGS The Value of the Bushfire and Natural Hazards Cooperative Research Centre 5
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into Warning Systems, Managing Animals in Disaster, andG&imtced Disaster Risk

Rediction) was largely the resutif CRQa NB LIzl | A2y Ay (GKS 0O2YYdz
research relied on surveys completed by the community higtelevels oparticipation in

theseprojects has beerattributedtoCRQ & 6 NJ y R N6 cdrauyfiiksihky2nére A y
working in

Trusted advice for the community

TheCR@rovides trusted and reliable information for the broader community on natural
hazards. The value of this benefit is refledtadugh

the increasing prominence of tl@Ran the media dicourse during and after natural
hazards, in particular bushfire events

the level of community engagement thdRCeceives during its research projects
the level of uptake of kegRGublications from th&CRGQvebsite.

CRQ3d LINBPYAYSYyOS Ay (GKS YSRALI

Sincetis inception in July 2013, tl@R®as been quoted, referenced or discussed in 1,167
media sourcesH{gure8). Of these 66per centhave been Australibased media outlets, and

33 percenthave been international publications. As shown in the figure below, the number of
media references to thERQGas remained relatively stable throughout the years until 2019
and 2020, when a stark increase can be observed. In particular, the number of Australia
based referencehasmore than doubld in 2019, coinciding with the unprecedented 2019

20 bushfire seasoiit shows theCRGs an important sourcef information duringtimes of

crisis due to natural disasters.

FIGURB: ANNUAL COUNT OF MEDIA SOURCES REFEBRGICINUEY 2013 TO 21 APRIL 2020
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Source: Meltwater, 2020. Search teriBsshfireRichard ThorntorBushfire and Natural Hazar@RC
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The Ad Value Equivalency, or A\WEthe media references to tl@RQluring this same
period is estimated to be $47.94 million AUD; $31 millighisfs from the Australian media
coverageand $16.94 million fronmternational coverage. More detailed analysi€&Q a
growing media profile can be foundAppendix 1

Community engagement wibR@rojects

TheCRG s able to leverage its position as trusted ashikrough its research programs, as
community members are willing to participate in research that carrie€ R@rand.
Througha series otbehaviourchangeresearch projects (see the case sagdin Apendix 1),
the CRGQacilitated important connectionsetweenend users and had a large role in
promoting the research to the broader community. The study was able tdigain
participation ratedy providing trusted and invaluable information to the widadignce
throughpromotion viathe website and social media platforms.

PHOENIX RapidFiretool developed by the Bushfire CRCGRQ & LINS R&Qrévad 2 N
to be a highly persuasive tool when talking to community members about fire risk and
prevention Being able to visually demonstrate riskluding the demonstration of scenarjos
improves awareness and reduces community scepticism.

U ptake ofCRQoublications

TheCRGas seen a dramatic rise in the use of its publications, especially during tH2(2019
bushfires during which the community turned to tB&Qo seek trusted informatiorCRC
publications are well established as a source of reliabidencebasedinformation around
bushfire and natural hazards. BR@ublications are available via website, it is useful to

look at website trafficto seé K S LJdzo §rawihg léval 8f yisiity. The table below
shows unique website visiiiom 6 September 2019 to 13 February 2020 and compares data
to the same priod in 201819.

In the 6 September 2019 to 13 February 2020 reporting period, the website had 174,447
unigue page views, an increase of pe4 centfrom the same period in 2018. The
reportingperiod coincides with the 20120 bushfire seasomhenthe CRGQurther
established itself as a key source of information for many different users.

TABLE: MONTH BY MONTH BREAKDOWN OF UNIQUE PAGE VIEWS QO VHRARELD

201819 201920 Increase Percentage
increase
September 20,254 23,825 +3,571 18%
October 16,025 21,559 +5,534 35%
November 17,593 27,050 +9,457 54%
December 12,638 23,383 +10,745 85%
January 13,378 69,852 +56,474 422%
February (113) 7,963 13,494 +5,531 69%
Total 6 Sep-13 Feb) 87,851 179,163 +91,312 204%

A vast majorityg§8per cen) of these visitsvere new visitors (i.e. they ot visited the
website before).

2 AVEs used to estimate the amount of revenue attributedah articleThis value is used to quantify the success of PR
efforts as a monetary valu€he formula thatis used to calculate an oni\wis: X* 0.025* 0.37

X(the reach/unique visitor figure)

* .025(standard error, assuming that 2.5% of given audience will view a particular artmteaverage)

* .37(37 cents is the dollar value for each visitor).

1" ESGS The Value of the Bushfire and Natural Hazards Cooperative Research Centre 7
&Harmr::



The most popular pages on the website in the reporting period include:

Hazard Noté&3 (Australian Seasonal Bushfire Outldakgust 2019)
Hazard Noté8 (Australian Seasonal Bushfire Outldd&cember 2019)
Research

Inquiries and Reviews Database

Publications

> > > > >

Enduser survey respondents noted thhey regularlyaccessedCRGeports, briefs,
commissioned research, reference material, forecast and season outlooks, hazard notes,
conference proceedings and presentations and more. The figure below demonstrates the
high frequency of endser access tsuch publicationgFigure9).

FIGURE: FREQUENCY OF USERIBERVICES/PRODUCTS/RESEARCH
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Source: SGS Economics & Planning, 2020

End users were also asked abawutilable ¢ KS [SAVMARNA

alternative options for sourcingimilar PROJECT
informationto that provided by theCRCThe
results were hlghlmformatlve. Whlle a broad Reporting Framework (SMERF) is providin

range of free local and international sourcgsch . - able information to planners and

as academic journals and government agencies qperational staff across nowim Australia.

were pqlnteg to, many [eSPQndent§ responded  The 2019 fire weather was extreme and .
UKFUO 0KSe RARYQU Y286 lastedmuchlongerthan priwus yearsand T A Y R
reliable alternatives. This information isglayed  the information from SMERF and NAFI wa

in FigurelO. often the only information aroung.

GThe Savanna Monitoring and Evaluation
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https://www.bnhcrc.com.au/hazardnotes/68
https://www.bnhcrc.com.au/research
https://www.bnhcrc.com.au/utilisation/ddr
https://www.bnhcrc.com.au/publications/overview
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Efficient planning and decisimaking

Due totheCRQ & NXB LJdzii | GualRyyesdargiRandkdatd government and emergency
services can make decisions and plan more efficiently. This reduces staff time in government
agencies and other organisatiomsit also provides governmegiépartments and agencies

with the most up to date information.

A clear example of this benefit is that over the past three bushfire seasons 20208 CRC
researchers have been embedded into state control centres and agenciesto provide a variety
of essatial services. In the 2019 bushfires, the New South Wales Rural Fire Service,
Queensland Fire and Emergency Services and the South Australia Country Fire Service
requeskd the assistance dERC researcheil3r Marta Yebra, Dr Jason Sharples and Dr Mika
Peace at theirrespectivestate operations centres (CRC 2019). Each researcher provided
advice according to their expertise:

Dr Yebra from the Australian National University and lead researcher fraviatheng

bushfire hazards arithpactLINE 2SO0 aLlSyid b{2Qa LISI {1 FANS
the New South Wales Rural Fire Service (RFS) headquarters in Sydfelyra worked

with fire managers analysing data on vegetation conditions and how this might affect

bushfire spreadDrYebra commentedy h dzZNJ NBa Sl NOK A& o6SAy3 dzas
make informed decisions about where a fire may spread, and what areas should be
LINA2NRAGAEASR 6KSy aSyRAy3I NBaz2dNOSa yR Sid
Dr Sharples from the University of New SoutHes/dead researcher on tliére

coalescence and mass spotfire dynampitcgect, was a part of the constant dialogue
0S06SSYy FTANB O0SKIFI@GA2dzNJ Iyl feada yR 3INRdz/F
RdzZNAYy3 b{2Qa LISI] RIe& ¢lMyalEsekRdadfired 2 a LISNBE a
working alongsid&CTGovernment Risk Analyst Rick McRae and pointing out extra risks
firefighters may face with spotfires and fire coalescence. He also provided the RFS with
expert scientific assistance on the potential for dynafimécpropagation giving reéime
recommendations and support to the incident control and operation offig@RC, 2039

Dr Peace, who heads ti@oupled fireatmosphere modellingroject, was called in to

assist with emergency planning a@ndecasting for Queensland before the series of bad

fire weather days in mitllovember(CRC, 2019)
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The CRC also provides specific research project outcomes to federal agencies that improve
their outputs to end users and the wider community. In partictier CRC have been the key
organisation in coordinating and developing research into extreme weather and natural
hazards that the Bureau of Meteorology (BoM) use to improve their services. This partnership
allows the BoM te@apture and operationalise new@emerging sciendCRC, 2015 urrent
projects between the CRC and the BoM include:

Impactbased forecasting for the coastal zone: East Coast Lows

Improving land dryness measures and forecasts

Improved predictions of severe weather to reduce communityaict

Threshold conditions for extreme fire behaviour

Improving flood forecast skill using remote sensing data

Effective risk and warning communication during natural hazards

Predicting fire danger ratings from physical measures of fire behaviour
Howdowd SdzOlF f @LJi F2NBada o0daNYyK alyl3iay3a ¢l
Improving decisiomaking in complex multeam environments

Improved decision support for natural hazard risk reduction

Using pre and post fire LIDAR to assess the severity of thela@h®anian Bushfires
(CRC, 2020).

Anumber ofthe case studprojects demonstrate how thER®asledto more efficient
planning and decisiemaking around bushfire and natural hazards:

TheCRQ& AYTF2NXI (A 2y YR8l hazdrdedosddabchtiaictie] Ay
development of theAustralian Exposure Information PlatfofffE|Ppecause ofts

spatial data capabilitieAEIP automates previously manual proceasd helps

government and emergency agencies undertake rapitefficient emergency gponse.

During a crisis, when demand for information to inform decisions is extremely high, the
AEIP is invaluable. By speeding up the delivery of vital exposure information in an
automated format, its nationally consistent and easily accessible appdaket

ensures that information and decision making across jurisdictional borders can be done in
a way that is comparable and quantifiable.

TheAnswering the Caltoject enabled the development of a national baseline database
centred around mental healthnd wellbeing of police and emergency service workers

and volunteersThe research findings enable a collective, national approach to improve
mental health outcomes in agencies.

PHOENIX RapidFinetrumentally changed fire responses across Australia. It allows
emergency responders tbtainimmediate information regarding fire riakd assess the
priorities of different fireslt alsoinforms resource allocation and emergency warnings

that are sat to the community. This is particularly important when there are multiple fire
fronts as were seen in the 2029 busHires. PHOENIX RapidFire basnheavily

influentialin informing risk planningparticularly in VictoriaThe Department of

Environmern, Land, Water and Planning run fuel load assessments across small grids over
the whole of Victoria to identify high risk areBapiFire informs fire prevention tasks

suchas prescribed burningnd is beingxplored as a meartd informing infrastructue
assetprotectionand replacemenprograms PHOENIX RapidFire is als@eample of

how investment made into research now will undoubtedly have impacts on the way
natural hazards managed and disasters are planned for in the future.

Otherresearch projectthat end users notedhaveresulted in substantiglolicyor strategy
change arethe Australian Disaster Resilience Index, and advice leading to improved decision
support for natural hazard risk reduction more generally.

Overall, @d-user survey respondés noted the large rolehat CRCesources hava helping
end userdevelop processes and practices for better warning communication as well as
hazard mitigation planning. y S NB & LJ2 Y RS \CRGesé&ofitiak BegrS RY @
fundamental to develdpg our Volunteer Recruitment Website and Volunteer Recruitment
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CampaignWhile this is not daily work, they are very #igant pieces of work that have short
and longterm impacts on our volunteer workforée.

Staff from theCRQegularlypresent and provide crucial evidence and informatioadaisory
bodies and inquiries. The value of this can be reflected through the staff hours that are
committed to these effds, the sheer number of advisory bodies that @RGits on, and the
number of inquiriest hasprovided advice on.

At present, theCRGits on the followingAustralian bodies:

Editor in Chief of Australian Journal of Emergency Management

Australian Institute for Disaster Resilience Management Committee

Australian Institute foDisaster Resilience Handbook Advisory Group

Ministerial Bushfire Science Roundtable

Integrated Research on Disaster Risk (IRDR) National Committee for Australia
Expets Advisory Committee to CSIRO

National Flood Risk Advisory Group

Australian Institute for Disaster Resilience

Victoria University Industry Advisory Board for the Centre of Environmental Safety and
Risk Engineering

CRC Association Board

Australian Fire Dmer Ratings System, Board Observer

Prescribed Burning Centre of Excellence Advisory Group.

And the following international bodies:

InternationalAssociation of Wildnd FireBoard (x 2 positions)

International Journal of Wildland Fire Editorial Board

Forest Fire Management Group

Organising Committee for thieternational Forest Fire Research Conference (Portugal)
International Science Advisory Group for the New Zealand Resilience to Nature's
Challenges Centre

National Fire Protection Association (USAritional Wildfire Group

Invited presenter to OECD Conference on adapting to a changing climate in the
management of wildfires

Program Committee for Australian and New Zealand Disaster Management Conference.

In addition, @er the past seven years, tklRQiasprovided expert advice 1 Royal
Commission5 Parliamentary Inquirie§ Independent Inquiriesand3 general Government
Inquiries.

Being alarge body with a high level of expertisa specifidopic pushfire andhatural
hazards) allows for efficiencies to be gained in reseasthe CRGasdirect access to all
relevant resources and expertise, compavégth less specialisedrganisations Due to its
expertisethe CRGlsogeneratesrevenuethrough itscommissioned researdrom paying
clients In 2019,CR@arned $1.6 million in revenue from contract research, up from $1.2
million the previous yeamBothfactorsreduce the funthg burden on governmeihrough
time savings and revenues generat&dain, case study evidencalidateshis benefit:

TheCRQ & NI Lldzii émergehgy sekvifesettdt Sontributed significantly to the
response ratéo the Answering the Cadlirveyfrom police emergency employees and
volunteers.Thisreduced the financial burden on governments, as well as the time and
resources from undertaking a similar project.

TheCRQa ¢ ghildcentred disaster risk reductiéocused on building the
knowledge base ohestpractice strategies. The study haseh applied in costffective
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programs that aim to reduce risk and resilience for children, schools, households and
communities, and has reduced the fundimegjuired fromgovernment agencies.

2.3 A network of knowledge holders for natural hazards

Sinceitsinception, theCRas put effort into building a network of knowledge holders.
Today, theCRMas a strong and extensive network that includes academia (domestic and
international) and a wide range of endersthat act as partnerd hrough this network the
CR®romotesknowledge sharing and collaboration, educadiapportunities for PhD
candidates and other students, and Australian research globally.

The benefits of tis roleinclude:

higher use of research outputs

innovations and research

better productsfor end users

leveraging ofn-kind contributions

valuable education

advarcement ofglobal knowledge, and

PNEY20GA2Y 2F 1 dZAGNI f Al Q& NB&ASFNOK OF LI 0Af A
CRQ& ySié2NJ A, aseudertddibgthe NuBvaylrasuBsBvRy respondents
place a high valuen the CR(providingnetworks and relationships with peogfter

collaboration Figurell). Adlitionally, end users noted that tl@R@&llows for small agencies
to participate and collaborate in much largeational projects.

Half of the respondents strongly agreed29 per cent agreghat the CR(provides an
essential opportunity to network drcollaborate.

FIGUREL RESPONDENT SENTIMENT OGRGIE
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Source: SGS Economics & Planning, 2020

For many stakeholders, tli@RGetwork and opportunities for collaborationitis most

valuable roleFigurel2 identifies what respondents individually believe is@RQ & Y 2 & {
valuable roleTwentysevenper centof respondents found value in the opportunities that
CRCprovides for networking and collaboration with researcher and end users. This is closely
followed by theCR®roviding highly relevant and targeted research outpRilsper cen).
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FIGURE2 THE MOST VALUABEEROLE
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SourceSGS Economics & Planning, 2020

Key reasons defining why this is the most valuableawterding to stakeholdeese
summarisedin direct quotespelow:

The brmation of excellent collaboration and working relationships with end isers
critical. The eml-user engagement structure and process of@iRCasvastly increased
researcher collaboration anicansformed Australia's capacities over the past decade.
have impact, research should not be a-@veey process. Projects need to be targeted at
meetingthe end use® needsHenceend users need to understand and contribute to

the research processvhich require collaborationtowards tangible productsThis in turn
allows end users to keep ahead of the planning and preparedness cycle.
TheCRrovidesan opportunity to discuss research projects that are pertinent to the
industryandenable the®ig problem&o be tackled collaboratively. Most of the time,
individual organisati®)departmens and agencies tend to work in sildseCRC

provices the opportunity and a mechanidor learning and maxirsing research funding

and outputsthat is more useful and likely to be adopted.

It puts a face to the research and enables a forum for researchto be tested, challenged,
practised and appreciatedAcrossdisciplirary network of likeminded and similarly
challenged individuals provides the most efficient method for research quality assurance.
Engaging with others, learning from their experiences and research and understanding
different perspectivesis hugely important in professional development. The ability to
discuss at length with other professionals or participate in site visits and experience the
research is more profound thaeading an article.

Networking takes time and relationships are boiter collaborating and engaging on
personal levels. THERQ @&search events, annual conferen@exljoint research

projects are critical in formulating and strengthening such networks. Research tests
assumptions and can promote muckeded change andnovation.

Many relationships and collaborations were achieved througIlCfRERespondents
nominated the followinddirectly quotedyelationships that existed due to ti@&RC

awareness and connection to a network of various research grimspisutions and over

40 government agencies across Australia and internationally: BoM, CSIRO, Geoscience
Australia, NSW RFS, DELWP, DFES WA, QFES QId, NT Fire and Emergency Services
closerlinkswith universities: ANU, RMIT, VU, UniMelb, UQ, UWA, Cuitiarkity, Uni

of Wollongong

gronger ties to academic, researchers, practitioners, stakeholders and end users on a
personal/professional level as opposed to agency level

opportunities to collaborate with other agencies

@ ESGS The Value of the Bushfire and Natural Hazards Cooperative Research Centre 13
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resource sharing assisting with eggment programs including capabilities for leadership
research proposals in new areas e.g. livestock health and wellbeing

TheAnswering the Calhse study providgurther insight YORE

into this benefit CR®rought together a partnership

between organisations with specific specialities, with the EARTHQUAKE

aimof increasing the knowledge around the mental heali \J|TIGATION

of the emergency services sectors. The project resulted

a collaboratiorbetweenBeyond Blughe Universiy of STUPY

Western AustraliandRoy Morgan Research. The succes & ¢ Kdile earthquake

of Answering the Call can bétributed to thecollective mitigation project enabled

knowledge and expertise of each organisation. I ] S EE
the University of Adlaide

CRC and Geoscience

P dZAGNI £ AL dé 0o
Having a wide network of both researchers and esets Survey direct response,
meangthat research outputs are used by a wider array o 2020)
people and organisations. This makes the research more
valuable as it reaches more people and is applied more often.

The accessibility and easkthe AEIPplatform hasallowedmanyorganisations access
informationon hazardous events. €lsystem allows reports to be generated any time for any
area in Australighusallowing useby a wide network of endisersacross Australiduring

the 2019/20 bushfire season, the number of exposure reports prodinoedthe AEIP was in
excess of 14,500 by more than 200 individual usme gers such as NSW RFS have
integrated the API with their own applications and have been producing thousands of
valuable reports each month, particularly during 2849/20 bushfire season. Western

Power, a Whased energy provider, has recently utilised the platform to create 700,000
reports (CRC, 2020)/ith the infrastructure already in place, a vast array of esets will be
able to continue tausethe platformduringemergendes in the future

The figure below represents tlaggregated use of AEIP web mapping between December
2019 and March 2020. The linestbe map show the areas that exposure reports were
generated for. Exposure reports were generated for motiall and large areas, covering all
states and territories. Datdue areas show multiple AEIP queries, correlating with extreme
weather events e.g. 2019/20 bushfires.

During a crisis, when demand for information to inform decisions is extremely reghEIR

is extremely valuableBy speeding up the delivery of vital exposure information in an
automated format, its nationally consistent and easily accessible approach to data ensures
that information and decision making across jurisdictional borderbedone in a way that

is comparable and quantifiable.
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FIGURE3: AGGREGATE USE OF AEIP WEB MAPPING ACROSS AUSTRAIGVARCRMA®0
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Sources: Esri, HERE. Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN.
Kadaster NL, Ordnance Survey, Esni Japan. METI. Esri China (Hong Kang), (¢} OpenStreethap contributors, and
the GIS User Community

Source: CRC, 2020

TheCR@Q Behaviourchangeprojectshave reached a wide array of people and organisations.

For example, the extensive research undertaikerhild-centred disaster risk reduction has

already been implemented in Victoria as a pilot project, and all through New South Wales via

I WDdzA RS glhdi K2 I NUKRYE / 2YYdzyAUASaQd ¢KAA GAff
centre of bushfire mitigation strategies.

The knowledge sharing and collaboration enabled byCtR@neans that innovations and
research ideas are generated. This reseavbichwould have otherwise not occurred, is a
benefit of theCRCAIl fiveprojectcase studies SGS researcimetlide substantiabxamples
of innovative and new research:

The succes of AEIRs largely contributed to the spatial data capabilities generated by
CRGn partnership with Geoscience Austrakar the first time, users have direct access
to nationally consistent exposure information via a wbéren, ondemand interface.
TheAnswering the Caltojectdevelopedhe first national database around mental
health and wellbeing of police and emergency services workieesproject was initiated
as a partnership between Beyond Blue &RICk hasgeneratedsignificant knowledge
and insights surrouridg mental health on a national scale.

CRQIafluencing Behaviour Changmjectsaddressed a knowledge gap around
community behaviour in terms of disaster preparednessponsivenessnd resilience
by undertaking the three projegtWarningSystemsResearch, Managingnimals in
Disaster and Chi@entredDisasteiRsk Reduction The research has resulted in tools
that will help progress behaviour change at the national level.

Importantly the CRC has been undertakiegearch into warnings systems since around 2005,
however efforts substantially ramped up after the 2009 Black Saturday fires. In doing so, the
CRC has developed a valuable longitudinal study data set that has influenced community
preparedness messagingdawarnings

1" ESGS The Value of the Bushfire and Natural Hazards Cooperative Research Centre 15
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PHOENIX RapidFiepresents a step change in the way that fires are prevented and
managed across Austral@eforeits development, fire prediction calculations were made
manually, with the skills to undertake this task held by a small nuofibedividuals

across AustralidRapidFire is recognised internationally and was successfully
commercialiseqit is currently run by a private company to which agencies subscribe.
TheReCapproject addressethe missing link between existing community resilience
indicators and disaster resilience framewoltkalso provided further insight infong-

term disaster recovery response. The study addresses questions about the mobility of
households, and different enablers and barriers to a successful recovery after a disaster
occurs. The work facilitated IR®as produced new and critical informatithat can
further assist communities to

build resilience and support

recovery efforts.

Finally, a survey respondent noted T _
in relationtothe CRQ& A Yy 2 GThe partnership witlRRMIT to develop a photogrammetric

approach to improving community tool to evaluate fuel loads is a great example of being abl
L . « to work together to take research and develop a tool that
resiliencecCRQa I LILINER | Lo
. can be used by agency personnela L ¢op@rational
community development moves . . L
. . research into bushfire fuel load and satellite irag@re
awayfrom just marketing and

. . usedto inform our operational systems
delivers more tailored and targetec

warnings and messaging, espeglal\ This application will improve productivity of our staff
to vulnerable communities, leading  ajiowing them to capture more data in the same time
to communities being empowered  window which will improve our understanding of fuel load

to take action to mitigate their due to higher sampling rateempared with traditional
risksé survey method® §CRC End User Survey direct responses
2020)

By working with a widernge of experts and directly with end uséh® CRQenerates
bespoke and high quality research outputs. The quality and applicability of the carpats
benefitto endusers Again, all five case studipsovide examples of better products for end
users:

The interface of thé ElRallows for quality information to be produced rapidly, aiding
decisionmakersto plan aresponsebefore, during and after lmsazardoccurs The

platform provides a usdbcused service, lich enables greater benefit for agencies.
Organisations can select the area of interest, the type of exposure data themes they
require and contextual information. The automated report tailored to theiess is
generated and deliverebly email This hagproduced a better product for engsers.

Forexamplehe Community Preparedness Bramgthin the WA governmenised AEIP
to identify vulnerable communities atailor community engagement based on
demographic informatiouring Cyclone Veronica in March 20T8e AEIRncludes a
complex model of how various assets are vulnerable to a numbearzafd.

It was amAEIP report estimated thaad a bushfire destroyed éitown of Gracemere
township (the town was saved due to the application of Rapi¢Hefollowing assets
would have been destroyed:

o residential dwellings reconstruction value: $1,506, 830,000, contents value:
$281,230,000

o commercial reconstruction valu§&464,960,000

0 industrial reconstruction valug&307,430,000

0 agricultural commodity estimated value: $42,000

Answering the Catlas led to greater knowledgdout mental health issues of
emergency service worker§his will enable better services that cardbgelopedfor

1" ESGS The Value of the Bushfire and Natural Hazards Cooperative Research Centre 16
&Harmr::



employees and volunteers. For example,reearch showethat many employees

found the workers compensation process to be insufficient and often damaging to their
mental health By improving tl workers compensation process, some mental health
issues may be prevented.

The CRQ@ knfluencing Behaviour Changteidiesnvolved end users at all stages of the
project.

PHOENIX RapidFveilt by the Bushfire CRC, was magecifically for the use @nd

users to aid in planning and bushfire managemehéCRMas also been involved in
developing updates and conducting research for inputs into the model throughout the
subsequent years, improving its usability for end users and increasing its ae@uossy
different scenarios and landscapes (Esnouf, 2020).

The final stage @RQ Re Caproject will involve collaborations with researchers and
endusers to understand how to efficiently communicate messag@aswill achievea
better product for stakbolders.The aim is to achieve ender orientated action

research to improve planning and decisions for community recovery.

The collaboration focus of tl@RGees other

organisations and researatsecontributing in VOLUNTEER FIRE BRIGA

kindto research and other activities. The value |IN REMOTE ABORIGINAL

this is equivalent to the staff hours and monetai COMMUNITIES
contributions madeTwo case study examples of

this benefitare oCollaboration with DFES WA hasvipled
] ] . valuable information describing the
the ReCaproject, for whichCRQ a formation ofvolunteerbrigades in remote

reputation and reach enabled an extensive  |ndigenouscommunities in nortern
network of organisations to collaborateRC  Australia. This work provides a model of an

was able to extend collaborations to already operational examplehichcould
stakeholders and endsers,which provided potentially be applied elsewhere to increase
in-kind contributions. The value these resiience in these vulnerable communities t
organisations brought enabled greater developing the capacity to prepare and
efficiency through their unique respond to natural hazards, particularly

specialisations and experiences. The bushtfires anayclones.

partnerships resulted in time and resources
saved, which reduced the burden on public
funds that the research would have

otherwise Cos_t' L. A ¢ spends nearly $300 million annually, we
PHOENIRapidFi@a RS @St 2 LIY S estimate this could be at least halved if

in kinddevelopment support from the remote Indigenous communities were bette
University of Melbourne and DELWP able to semanage some of these evedis

(CRC End User Survey direct responses, 2!

Charles Darwildniversityiscurrently
developing financial models to determine th
savings, but as the NT gomment alone

TheCRGas a large program of student reseaftb.date Sixtyone PhD and nine Mast@r
studentshave graduated througGRGesearch programd.he benefit is equivalent to the
market value of the education received by the students given the opportunity.

The CRC also provides a centralrole in building and maintaining the capacity and working
knowledge obushfire and naturdiazard industry members across Australia. It is the
O2YOoAYyl GA2y 2F it 2F (GKS /w/ Qa I OGAQGAGASE
research outputs, their calendar of events and conferences throughout the year, through to
their media presence

Two research based case studies point to the educational benefits of the CRC:

Answering the Calhvolveduniversitiescollaborating orthe project The results provide a
national database that will be used for future research. Phase 3 will enaltierfurt
collaborations with universities in developing a framework. In partnership with the University
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of Adelaide the CRChas recently begun a projett extended this researcto develop an

approach to maintaining good mental health in young volunteerighwhill be undertaken

by the University of Adelaide in collaboration with the University of Western Ausfraliart

of this project, the CRE€ offeringa threeand-a-half year fultime scholarship of $2892 per
annumfor a social scientist to conduct a PhD pragjettich will contribute towards

ldzZA G NI £ Al Q& K3 Bs&archel3 fronelUhillerSity &f astern Australigho

were active contributors to th&nsweringhe Call projechave recentlygaired funding from

the MRFFo extend that work, and 2 f f 2 ¢ GKS 2y 32Ay3 gStftoSAy3
first respondersafterthe 201920 bushfires.

TheCRQ knfluencing Behaviour Chang®jectshave provided ample opportunities for
student research thnagh PhD research projects across a variety of universities and
organisations.

The knowledge sharing and collaboration enabled byCtiR&xtends globallyTheCRGs a
leading global contributor to the knowledge base around fineshand wildfires. As described
above, this is attested to by boifs presence irinternationalmedia(approximatelyone-third

of references are in international mediand the number ahternationaladvisory boards

and panelsts members sit or{six international boards and panels)

In addition, theCRGas formaMemorand of Understandingvith the followinginternational
organisations

New Zealand Natural Hazards Research Platform

United States Forest Service

Association for the Development ladustrial Aerodynamics (Portugal)
CoastaResilienceCentre of Excellence (USA)

TheCRas also provided central advice to two key international bushfire stratéuges
recently published Canada Wildfire Blueprint, and the United Nations InterncSioasegy
for Disaster Reduction.

Three of the fivgroject basectase studies attesttoth@eRQa 3If 20t Ay Ff dzSy OS

TheWarning Systemgsearch as part d€ RQlafluencing Behaviour Changgries study
has beerreferred to extensivelin internationad disaster risk programkead researcher
Professor Kevin Ronan represssthe CRGt several forums worldwide, includiagithe
United Nations Integrated Research on Disaster Risk committee, United Nations World
Conference on Disaster Risk Reductiomrad (2015and the Global Platform for

Disaster Risk Reduction in Mexico (2017).

TheReCapproject aimed to increase the understanding relating to the-temm

recovery of both Australianand New Zealand communities. This researsgiected to

add to dobal knowledge of natural hazards, where critical insights casdxntoy
communities across the globeis expected t@dd invaluable information to the global
pool of knowledge about the mobility of communities and how enablers and barriers can
affectrecovery effort§and longterm recovery is an area with a shortage of available
literature). This will contributepositivelyto ! dza G Nécdghitlor@ihin this field of

study.

Finally PHOENIX RapidFBeecogniseds deadingfire simulatoracrossAustralia

The international reach of tleR@Q & NB LIz F GA2Y | YR NBaSH NOK LINE
GKS yIiA2yQa aO0OASYUGATAO | YR NI DbeofMidDaysO | LI 0 A f
the CRQloes this is by hosting large annual events that serve to bring together end users and
showcase new research. Key events hosted b &@nclude:

Research Advisory Forum
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CRGAFAC Conference
Australasian Natural Hazards Conference

International Fire Behaviosi and Fuels Conference

Two case studies SGS researched have achieved international acclaim:

TheCRQ Animal Emergencstudy was presented the Emergency Media and Public
Affairs research award. The Annual EMPA Awards recognise those who have made a
significant contribution to emergency communication in Australia and New Zealand. The
leading researctvasfound to provide dtical strategies for advancing emergency
communication to improve resilience in the community. The emergency warnings and
flood fatalities research were highly commended. The series has reflected greatly on

I dZAGNI £ Al Q&
PHOENIX RapidFireéi

AOASYGd FAO
'y SEFYLXS 27
researcmetwork ItsrecognitioninternationallyLJNB Y 2 i S &

0KS 1y2¢6ft SR3IS
1 dza 0N Al Q&

entrenching Australia asworld leader in bushfire knowledge.

Two statements from survey responders also point to this benefit:

GTheCRQ &esearchsused to inform business cases and set priorities as well as
conferences and forums promoting evidehased decisiemaking TheCRChas
improved the voice for firesearch in the national context by being a focal point where

governments can come#o

G6TheCRhas improved the visibility of fire research from Australia in the rest of the world
through fostering international collaborations, knowledge sharing andigabstlutions
(CRC End User Survey, direct responses, 2020)

2.4

The research undertaken and modelsated

by theCRMaveresulted inbetter public policy
to mitigate hazardrisks, behavioural changes
the community around disaster readiness anc
resilience, allowed for informed decision
making during natural hazards, and improved
disaster recovery. Tais critical and core work
for the CRGand for Australia.

The benefits of this work include:

reduced natural hazard impacts on
property and infrastructure

reduced impacts on health and wellbeing
reduced disruption of economic activity
reduced impact on th environment, and
more efficient emergency management.

Higherimpactand new research

BUSHFIRE READY
NEIGHBOURHOODS

G¢KS . dAKTANB wSlk Re
began as an integrated pilot project and
BushfireCRC PhD study with #mbedded
researcher After a fiveyear pilot it was
funded as an ongoing statéde program,
based on the quality (and quantity) of researc
evidence supporting a targeted community
development approach to increasommunity
preparedness and capacity to respond to
bushfires The program has continued to
participate with and utilis&heCRC and other
research to support evidendeased service
delivenpé o6/ w/ 9y R ! &SNJ
response, 2020)

Work by theCRas led to a reduction in the direct damage to property and infrastructure
during natural hazard eventBy using PHOENR4pidFire, state agencies gaduce

damages t@roperty and infrastructure both by ensuring appropriate measures are taken
before the fire season begins, aloyimaking more informed decisions about areas at risk
when a fire has taken hol8or examplethe communityof Gracemere in Queensland was
saved from destruction when PHOENIX RapidFire predicted that a seemingly small bushfire
near the town posed a real threat to the town. As a result of this warthieglecisions and
actions undertaken by QFESstgress the fires around the towamdthe presence of an
experienced weatheforecaster the threat was identified early and the town saved.
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exposure data againphysical hazard data provided an important step in providing the

community with more relevant information to assist them in making smart decisions to

mitigate hazards

Another end user commentedCRGtaff expertise and shared networks (nationally and
internationally) of researchers, practitioners and disaster managers puts end users in contact
with researcherswhich provides the understanding and evidence base needed to assess the
relative merit of different longerm mitigation strategies and contiryig

End users also noted the followingsearch projects that have resultedr@duced impacts

Betterwarnings to ensure action

Schoobased education fadisaster risk reduction

Strength in thdace of high winds

Better Fire Danger Ratings

Emergencylanning for animals

Preventableesidentiaffire fatalitiesin Australia

Analysis obuilding losses and human fatalities from natural hazards
improvingdecisionmaking incomplexmulti-teamenvironments

A new model for helping

Additionally, tle following esearch projectare touted adeadingto increased knowledge of
naturalhazards:

Seasonal Bushfire Outlook

Findingfires faster

Satellites to help show when the bush is ready to burn

Carbomabatement through better fire mapping

The Australian Disaster Resilience Indesystem for assessing the resilience of
Australian communities to natural hazards

Mapping and understanding vulnerability and risks at the institutional. scale

TheCRGwork, including on changing behaviours, increases resilience, but also leads to less
death and injury during events, and a reduction in mental health and other community
factors.Case studies attest to this benefit:

TheAnswering the Callitiativeand its fndingsare expected to helpgencies, both
individual anctollectivelyto refine and implement strategiés reducelongterm mental
health impacts for employees and volunteers
TheCRQ knfluencing Behdour Changeeries
has resulted in a bettamderstandingf how TACTICAL RESEARCH ON

community warnings and safety messaggsrm ~ SMOKE ALARMS

and raise awareness in communitiBgtter 4 ¢ R&ticaResearclproject on smoke
preparedness results in lower community alarms, which is justommencingwill help
exposure and better health and wellbeing fire services understand how well smoke
outcomes alarms manufactured to various global
PHOENIX RalFiredirectlyinformsthe standards preform in simulated residential

emergency advice and warnings that are sent t¢ 1I"® Settings.

the community in the event of a bushfire. This
has a direct link to reducirgealth and wellbeing
lossesduringevents

Although the project is not specifically
related to naturhdhazards, working smoke
alarms lead to a 50 per cent improvement i
occupant survivability, and you are still mor:
than twice as likely to die in a typical house
A reduction irdirect impacts on assets and FANB (KLl Y{CRC Eoddaset Suiveyd
infrastructure from hazardsill also result in a direct response, 2020)

reduced loss of economic activity after an eyast
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businesses and services can resume activity quicker and at a lower cost. In,agtditiomic
disruption can be minimisetthrough betterplanned emergency responses and evacuations
enabled throughth€RQ& NB aASIF NOKX Y2RSt & 2NJ LINPAINI Yao

The Answer the Cadtojectis a key example of this benefit. The findingghefAnswering the

Call national survelyow actas the baseline for mental health frameworks, which will set to
improve the mental health and wellbeing of police and emergency services. It can be argued
that research itbo mental health can lead to improvements in productivity and contribute
towards grater efficiency of economic activity.

Theresearchshowed that roughly a third of employees have taken time off due to mental
health problems. The data also highlights how important it is for employees to receive
adequate support, including a tailored caemgation process that assists their recovery.

TheCRGQesearch has led to the better protection and management of the natural
environment during and after natural hazard eveRt®ventative measures, such as
prescribedburning and other preparatory activitiggave been undertaken in high risk areas
due to the insights that thERMasprovided, along with the utilisation of PHOENIX RapidFire.

The modelling and researandertakenbythe CR&nablesbetter decisiormaking and
improved allocation of sce& emergency management resourceésduser focused

resources can be shared throughout networks and operations to support commulitiess.
efficient decisiormaking will lead to greateommunityresiliencen future cries. This will
likely result imreducedimpactson infrastructure, human health, economic activities and the
environment as a result of future hazards.

Case studies researched by SGS contain a wealth of evidesuimantiate this benefit:

TheAEIPhas enabled key decisiomakers access to rapid and essential information for
more efficient emergency management. By providing a service thatis 24/7, government
and emergency service agencies can understand what is elxabaeay location. This
targeted information directs mitigation and operational decisiaking for any

hazardous situation within the defined area.

The platformthrough theCRQMatural Hazard Exposure Information Framework
provides usersvith direct access to risk information on buildings, businesses, people,
public facilities and infrastructure assets, agricultural commodities and environmental
holdings in Australia. With agencsckly understanding the potential risk8jey can

take decisive actions that can reduce the impact on infrastructure, human lives, economic
activity and the environment. Not only can decisioakers make informed decisions

during emergencies, but this can aid the recovery phase based on infammat

surrounding recovery.

Bushfire Prediction Servicescently commissioned @BAon the economic benefits of

fire smulators(such aP HOENIX RapidRirgarly results suggest any investment on
building and operating a fire simulator restit benefitsl0times that investment due to
saved costs. This is due to simulators being able to be run tens of thousands of times to
provide greater accuracy of results. These rates of scenario tests are not achievable by
traditional manual methods (AFAC, 2020).
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A The research and findings taken from BeCapproject will beusedby decisiormakers
through a longerm recovery guide for communities. By increasing the knowledge of
stakeholders, they will be able to make more informed decisions as to when and where to
implement strategies.

EXTREME FIRE BEHAVIOUR RESEARCH

a Istandout example is the insights into extreme fire behaviour developed by one of BoM's CRC researc
Mika Peacewhichled to her providing expert advice to QFES during Queensland's extreme fires and mo
recently dumg the Black Summer firessouth-eastern Australia.

Predictive analytics used in the fires were impressively accurate. They led to the successful developmer
national services capability beyond that available seven years ago. The benefits desclideall came into
play for BoM during the last season. The Pyrocumulonimbus Firepower Threshold, in particular, got a g¢
workout with many pyrocumulonimbus events occurring. It proved its utility in anticipating fireiptovwhis is
anicenewtob Ay 2 d¢SBRCIERIAGEY Suivey éirect responses, 2020).

Figurel4 showsthat respondentsoverwhelninglyfound thatCRQa NX a S| NOKk & SNIJA
products have a moderate majorimpact on natural hazard managemer per centof
respondents).

FIGUREACRQ{ Lat! /¢ Chw hwD!bL{! ¢Lhb{
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Source: SGS Economics & Planning, 2020
Note: Responses were scored as follows: No impact (Score 0); Minor impact (Score 1); Neutral (Score 2); Moderate impact
(Score 3)and Major impact (Score 4).

The SGS survey asked end users wheligework of CRQad influencedhe way in which
they prepared, resporled and startedecoveryin relation to the recent 20290 bushfires
The majority %6 per cent of the respondents) agreed tl@@REontributed to their decision
making.

According to respondentshe followingCRGwvork contributed tatheir decisioamaking
A The Pyrocumulonimbus Firepower Threslaittynostiqroved its utility in anticipating

fire blowups
A AnimalEmergencyManagemenproject
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Fire behaviour analysis, rating to assess risk and allow the strategic deglayme
additional ground and aerial resources and hazard reduction plans

Bushfire planning and logistics from predictive analytics

Better approaches to urban planning developed liesearch project were included in
policy advice to government and the ne¥DR handbook

Emergency warnings and communications

Atmospheric influences on bushfire behaviour were a significant consideration in the
preparation and responstr WA fires in the Goldfields

Soil moisture characterisation by JASMIN

Information from he Saanna Monitoring and Evaluation Reporting Framework (SMERF)
for planners and operational staff across nentimAustralia

2.5 Potential future benefits
Findings from the case study reseahafhlightedareasfor possible future focus tihe CRC

Equipping local government with the tools they need in the futtisdocal government

plays such a large role in community preparedness and futuredaadplanning, it is

important forcouncilsto be engaged with #fCRGndits research on bushfire and

natural hazards. Local governmeataff werenoticeably absent in the group who

NB & L2 Yy RSR (i, hdicatihg tixdthededeNdDeh@agemtas limited at present.

Planning for the unexpected (looking forwamdt backwardHistorically, the majority of

the research ito bushfire and natural hazasblas been undertaken by looking back at

past events (namely through a Royal Commission process) to understand what lessons

can be learned. However, past events amikelyto be representative of the futuresit

is highly likely that due to climate change, conditions wilbbevastly different.

Bushfire and natural hazasdesearchermust therefore shift to looking at future

scenarios and conditiopplanning fiNJ G KS Wdzy LNBEOSRSY (i SRQz (2 Y
possible for the future.

A focus on preparation of the communityough human behaviour researchcritical

piece of information required in thdiscourseaboutbushfire and natural hazards is how
humansbehave in times of crisis. In the Black Saturday fires in 2009, human behaviour

was seen to be more critical than the fire its€lRQ & NBX a Sk NOK 2y tfF yyA
an Emergency also attests to the need to address human reactions during crgses. Thi
behavioural research needs to continue to be a priority in the future, building on the

work already completed by tH@RC

Through the survey§GS also asked end usetat they thought the opportunities weifer
further research on bushfire amwatural disasterd?rominent responses includesigagng
the communityin longterm strategic planning that is mopeoactive,andless reactive

End users also noted that thecentbushfiresin Australighighlightedthe importance of
community inclusivenodels and the need to repurpose research to model extreme weather
considering climate changurtheropportunities and lessons learnt from recent natural
disasters by respondents asbownin Table3 in five broad categories: Environmental,
Social/Community, Scientific, Economic/Planning and Governance.

@ ESGS The Value of the Bushfire and Natural Hazards Cooperative Research Centre 23
&Harmr::



TABLB: OPPORTUNITIES FORUREATURAL DISASTER RESEARCH
Theme Opportunities fofurther research

Environmental A Impacts of climate change on the workforce

A Analyse patterns of burning in relation to outputs from the Australian
Flammability Monitoring System, particularly for forest types with a dense ct
cover

A Influence of topograph weather and fuels on fire spread and growth of large
scale fires, especially the influence of fuel moisture

A Further research on cultural burningith cooler burning and higher frequencie
A Role of fires to generate local destructive wind fields

A Detailedmpacts fromglobal warming to be well quantifieds the ferocious
impact of the last fire season took wielflormed practitioners by surprise

A Pollution forecast

A Longterm dryness and its contribution to megafire potential

A Downslope wind and itnnection to ember storms

A Weather prediction in extreme conditions due to climate change
A Effects of prescribed burning on bushfire severity

A Compound events and rapid switcmtween atmospheric states

Social/ A How emergency responsenmgmanaged in communds that are facing

Community depopulation or an agng community

A Influence of children and young people on household action and degisiking

A How to engage schools (both government and private) in emergency plannit
link to disaster resiliece education and how this could be applied in all states
looking at all levels of PPRR

A Methods to change community behaviour of disengaged and how best to su
communities post incident and prepare for the next one

A Assessment into how volunteers aresbsupported and impacteds they are the
first to respoml and last to leave

A Reevaluate current volunteer model to assess whether it will work with the
emerging intensity of natural hazards and whether it is sustainable

A Behaviour of residents during biéises and warning messages

A Volunteer firefighters have a much higher incidence of PTSD and psycholog
distress as a result of the recent bushfires. Speedy investigation into this iss
would assist government in designing appropriate responses andgigafor
future bushfire events. Early intervention and treatment can prevent PTSD f
becoming chronic and harder to treat

A Evacuation messaging and people movement
A Evacuation shelter resourcing and sustainability

A Need to reframe approach to better reflect the key local issues that commur
encounter and build this into a wider approach in terms of how to work with
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Scientific

Economic/

Planning

Governance

communities prior to and during bushfires, anavhsignificant events are
investigated

A Relevance of local practice andigenous knowledge

A Detailed and objective reconstruction of the spread of fires at daily resolutior
better to understand the factors contributing to the scale angact of the
recent bushfires

A More effort to predict, warn and protect from smoke and better understand t
longterm health impacts of smoke

A Coordination of reatime data capture during disasters and immediately after.
This data provides vital informaii for future research and reconstructions anc
would require a much larger amount of funding than the small grants curren
available.

A Field data collection to improve modellinfnew fuel types created by severe f
(subsequent fires)

A Assessment of theuality of predictive work done by ti@&RC

A Detection/monitoring of dryness of fuel (use of both remote sensing and
technology) and strategiesto deal with that in a range of locations from thos
that could be suppressed with adequate resources to thasedbuldn't be, and
hence, avoid waste of limited resources

A Design of domestic dwellings in bushfire prone areas

A Effectiveness of aerial suppression during different fire regimes, including re
evaluation of fire retardantagency utilisatioyoperational decisiomaking
processes and strategic location of aircraft

A Potential for residential sprinklers for bushfim®ne construction

A Better methods for broadscale fire severity mapping through a consolidated,
national bushfirdield data database for the calibration of satellite earth
observation data

A The adequacy (survivability) of houses designed/constructed to the various
editions of AS 3959 when subjected to recent bushfires. For those houses tl
not survive, what weréhe factors that led to their destruction, and how could
the standard be improved to mitigate those factors?

A Research into what makes an area not suitable for residential buildings

A In the bushfireprone areas, what materials should/should not be usedtfer
road networl Can recycled materials be used in the bushiimne area? If usec
what are the inspection and maintenance routines required, etc?

A More detailed and operationally relevant research on evacuations from busk
would help evidencéaseddecisions regarding access infrastructure and desi

A Consequences of storms/cyclones being better quantified to improve comm
preparedness and operational readiness

A What are the political impediments of the Royal Commission and how calpet!
satisfactorily addressed given the growing threat arising from climate chang

A How would Australia respond to natural hazards during a pan@emic

SourceCRC End User Survey, SGS Economics and PZ0thg,
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3. VALUATION OF THE BENEFITS

3.1 Introduction

The general aim of @ostbenefit analysi$CBAIJs to measure whether a project, program
initiative has made society as a whole better off, compared to what would have happened
without the project, program or initiativan thiscase the benefits analysis witbnsiderthe
functions of theCRMver the passevenyears (20120). Benefitswill continue to accrue

over time, and thereforetie benefits and costs tfie CRQ a NI & S aspet3édveds & NS
15yearperiod, from 201314 to 202728. Benefits may continue to accrue even beyond
2027-28 butareexcluded from the analysis.

PREVIOUSOST BENEFIT ANALYSIS OF BUSHFIRE AND NATURAL H¢/
RESEARCH

The CRC has regularly conducted CBAs of its research outputs. These have been &
assessments by Deloitte Access Economics and the Bureau of Transport Economic:
qguantify the impatof natural disasters in dollar terms. The methodology behind this

research has beepeer reviewed then used as abasefih@ NJ { D{ Q | yI f &

These earlier CBAs have focused on tangible direct costs (property and infrastructul
damage), tangible indirect costs (disruption to businesses and networks, and intang
costs, such as death, injury, impacts on health and wellbeing). This CBA sedldeo
the value of the CRC as an academic/research institution, as well as the impacts of
implementation of its research findings.

This benefits analysigasundertaken from a community perspective and considers all
impacts on community welfareshether priced or unpriced in a market. For example, the
benefits from ecosystem services or social goods like knowledge transfers.

TheCBAeveasthe full extent of the positive impacof the CRGn economic, social and
environmental terms to Australgnce 2013.

The first step is to define a base case to which the project case is compared. The base case
under consideration is where funding was never given t&CiR€and therefore the

organisation never came into existence. The benefitswioatd have occurred irrespective of
theCRQ& SEA&GSYyOS 06adzOK | & Sréséa®Nbré ntirklddedNdS | y R
the benefits analysis.
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