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Workshop Background

The idea that climate extremes can change rapily stepwise fashiorruns counter to the
accepted wisdom of gradualimatechange The dominant daptation narrative the story of how
climate changs and how people can plan for those changglsasedon gradualismHowever, a
long-standing body of research, bolstered by recent exampfespid changendby climate model
output, suggests that step changesdiimatemears and extremes magctuallybe Horml- fcliéhate
change If such rapid changes in extremes weredmtinue under and increasingly different climate
they would come to dominate adaptation policy development.

A workshop for a National Climate Change Adaptation Research RaMBIGRF)funded project
conducted by Victoria University, RMIT University and the Net Balance Foundation, Beyond the
Mean: Valuing Adaptation to Rapid Change was held at Victorian UnivergdyMovember2012

Over forty people participatedThe initial franework and methodology for the workshop and

scenario exercises were developed by Roger Jones and Celeste Young. This framework was then
workshopped with a group of practitioners/stakeholders and other research team members to
develop the specific progranoif the day.

Dr Stuart Gill, recently of the World Bamlad Professors Roger Jones and John Handmer and Dr
Adriana Keating delivered presentations on different aspects of the economics of adaptation. This
was followed by a scenario exercise examining rapahges in extremes in urban, rural and

national settings. The impacts of those events were then traced over multiple time lines across a
range of public and private institutional domains. The resulting risks were then used to propose and
value adaptatiorstrategies.

The results will contribute to a repofor policy makers andcademic ppers. Theontextpaper for
the workshop and other resources amgailable on the project websit@ww.beyondthemean.org

Pre-scenario Exercises

Prescenario exercises were undertaken to capture thoughts that had been evoked by the
presentations. The participants were asked to consider the following questi@mgng upon their
own experience to datand focus upon specific evisthat had leadhe discusgn onwhat had
62N] SR FyYR 6KIG KIFRYyQ®®

They were asked to consider twguestiors:

1 What would an effective system look like and what do you need to achieve it?
1 What does your answer reveal about how you value adaptation?

Eventsthat were nominated for discussion across the groups are listed below:

1. Black Saturday bushfires (2009)

2. Melbourne heatwave (2009)

3. Drought in the MurrayDarling Basin (20@2010

4. Melbourne metro floods (2010)

5 / NI yo2dz2NYyS WalAy|1Q ounnybo


http://www.beyondthemean.org/

Christmas hilstormsin Southern Victori§2011)
Floods irrural Victoria (201@2011)
Thailandfloods(2011)

Cyclone Sandy (2012)

© 0o ~NO

Key Lessonsfrom These Events
Anumber of keylessonsand observationsvere raised by tablgroups in relation to these events.
The followingobsenationswere made by two or mor&ables:

1 dimate changeisk isoften not valuedbecause it is hot understood.
1 Media plays a key role in how an event or risiriderstoodandvalued
1 Political objectivesurrentlyover-ride reality.
1 Strong leadership isiyotal.
1 ¢KS ySSR (2 aidlre Ay WO2YF2NIL 12ySaQ Aa I+ Yl 2;
1 There is aeed for a crossectoral, wholeof-organisationapproach to managing these
disasters.

The rest of the comments felito severmain categoriespoliticalaspects capadiy, nature of
events, ommunity, perceptionvalue and cosand components for effective systems

Political aspects

Cascading events that add up together and anéerrelated, resonate along all policy chains

Political systems areurrently not structured to respondeffectively to these events Effective
responseo rapid changes requires losigrm thinking and planninghisis very difficult to achieve
with shortterm political cycleslt was note that some events were not as restricted pyglitical
cycles as others; for examplbge response tahe Black Saturdag2009)bush fire event survived the
change irthe Victoriangovernment with victimsreceivingsustained funthg, whereas the
Queenslandlood (2011)resporse did notcompensate victimghough the economic losses were
higher in case of floods than the fire. It was suggested by one groujntieastate politics played a
key part in thisasthe2 6 &a SNIII (i A 2 y theltbdsh fifd rdéQidn wiakpolificall§f stronger and
better represented athe federal level. Strong leadership was seen as key to being able to manage
this; e.g., the Queensland Premier played a prominent nolmanaging the situation in spite of less
federal support.

How Governmentmanages its owroperations is important.One groupsuggestedhat more

thought needs to be giveasto how the government manages itsétf ensure it is not adding to the
problem. One aspect raised was tthat out-sourcingof services capotentiallyintensfy the

impactsof extreme eventse.g.,the floods in Thailandwhere a lack of coordination between private
bodies amplified the impactdongterm trends in urban and regional planning asoincreasethe
vulnerabilities of communities and their built environments to fitdés areaneedng greater

attention. The issue of how to deal operationally with these events crossing domains was also raised.
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speed with which the disaster (Black Satur@899 crossed jurisdictions (local, state,
/1 2YY2ygSEHEGKO YR GNXYrRAGAZ2YIE WR2YFAYaQ 2F | OGA?2

Responses to government actiare not always favourab)@reseninga major challenge for

government institutions. Sudden policy chasggten do not get good responses and other actions

such as governmentbuy I O1 LX ' yad @oSNB aSSy Fa LREAGAOIff& V3
G§KS NBIdANBR LR2tAOe OKIFy3dSa KILIWLISYSR | FiaSNI Iy S¢
the future.

Capacity

...No fire fighters were lost on Black Saturdaythat says something about how prepared they
were...

Understanding how to prepare for these evenis key to building the capacities needed foaipid
change.One examplgrovidedwas the diference between the recovery rate after tidailand
floods where there was poor maintenance of infrastiure and reactive planningompared tathe
recovery rate ofCyclone Sandy wheteetter infrastructure and plans weri@ place.

Cascading events presea new challengeas many organisations are used to dealing with single
event responses. For exampéascading eventsuch as tk 2009heatwavesthen fires meantthat
organisatiors such as healtibhodieswere focusing on the heat issues and not thinkabgut the
potential fire issueswvhichimpacted their response to the fires. Responses to cascading events are
further complicated as they do not follow anggularpattern. Someeventsare more difficult than

the othersq the outcome fromsuchevents caractually provide an opportunity for changeor
example;Black Saturday made fire fighters rethink their approach to fire fighting and community
safety. There are alsebal impactas a result of these events, for exammajumber of cases have
been fled in the court after the bush fisfor claims on property damage

The effect that fatiguehas on operations also has to be factoredSmaller fires in the weeks
preceding the events led to fatigue in some regiofis, however, also had denefit asthe crews
were ready and alert.

People do not always rationdf respord to disastersand as a result do not always follow plans or
stop to consider the rationale for their actions. Procedbes need tobe consideed includegroup
psychology under stresmdits ramifications. One groupsuggestedhat we maynot necessarily
have experiencethat we can drawfrom to judgethe appropriateeventresponse. Howevethat
R2Say Qi YSIy (&I yiQddINANG N (inSesBiydiacgs iy, he aroghit, the
heatwaveand the fires (Victoria 2009) wetke first time that many organisations had exjgrced
SO many events so close togeth&hese eventsvere observed tdead to greater understanding in
some areasExperiential learning may be a usefuddl to assist better preparedness, by allowing
exploration of situations that have not been previously experienced.



Institutional capacitywas identified agpivotal, requiring bottom-up institutional processe§ his
raisesan opportunityto asses®xistinginstitutionalmodels and systems this contexfe.g, some
operational modelsised inbusinesghat allow for uncertain outcomesay be useful in this area of
adaptationpractice.Anumber of groupslso raised theirgent need for highquality data and
informationto assist in the development of robust systems and the remokpérverse incentives
One groupobservedthat some organisationare already taking action; for exampleexgy
companies are identifying vulnerabilities in their systems ana@yo eliminate them.

Nature of events and impacts

Disasters are not anisolated evénz o6 dzi I O2f f A a A 23yl /TR AlYya WS@SYIISY Ag
issues. The connections between elements in the relevant systems compounded thadtaf
0 KS A y3AaiSANeSveyit3wWxi NA

It is important to understand the different categories of events and how they impastich asa
chroniceventversusa shockevent A drought is chronica flood is a shoclglow onset of events like
droughts tend to be more lonfasting,less dramatic andan be moreemotionally exhausting-ast
onseteventslike thesouthern Victoriarhail storm on ChrishasDay 2011, bushfires and floods
attract alot of attention initidly andare more likelyto bring about policy responses. Howeyene
group suggested thafor effective adaptationan understandingof the underlying
social/leconomic/natural systenis likely to be more important than the nature of an extreme
weather event itself.

Community

¢ KS 3INRdzL) RS & ONX 6 SR conubities Alrbdfyasufferiy atheX cRaRdey 3 Q A Y
...Some changes were climatelated, others were not.

How communities perceive and respond to climate change is compBetief systems are a core

part of how people see the issud climate changeSomestakeholdersexhibit disconnected beliefs

in how theyare acting owould actwith regard to change andisastersManyin farming

communitiesdo not believe in climate changbut still dealdirectlywith the changing climat@n

ways that can belearlyidentified as adaptationMaintaining enotional resiliencevas seen as key

to being able to cope with events in the long term; e.g., the farmsegorin Victoria habeen

subjected to cascading events over the lastigle of decades (drought, fiend flood leadingto
AYONBFASR YSyidlt KSIf K AdsanelSdseddtardmniugities!RA & & G SNJ
collapsing.

There is a need to build leadership within communities to lead chandgéthout leaders to

articulate visions and goals, manggplestaywithin theirW O 2 Y ¥ 2 NIi ard deiwérShgshort-y R

term thinking.Onekey questions how to address thissue ofsocial changeersus socialinertia.

One groupsuggestedhat water and electricity prices could provide an incentive for change.

However it was also conceded that thissueg | & O2 YLX SE FyR y24 F &Addz A
& 2 f dzasiv@ngréble communities could be further disadvantagegrining pressures



Identifying and linking vulnerabilities is importantTheBlack SaturdausHires exposed the
connections between a set of pexisting vulnerabilities. Decisianakers ad communities were
aware ofsinglevulnerabilities but had not always identified the links between theflere arealso
clear feedback loops between regionab@omic adjustment, dversof changeand vulnerability
factors Examples include demographic change, labour faveglability residenQ dealth,
community size and community resilienckeis important to understand where the vulnerabilities
with markess are in relation to these evenad where the potential thresholds are in relation to
NI} LAR OKIy3aSao hrkiets gan adap i0 &bANEES/IRdyskerde but there is a
f A Ylkidiafso important to identify emerging vulnerabilit@sg.,a symptom of low community
resilience wagallinglevels of volunteer participation in key organisations like thetC&&end
which itself contributed to increasing vulnerabilitywasobsenedd K i LJS2 LJX SThisiSy R { 2
the system we haveaj¢ @ot a 2hat is the alternativee

Responses to these eventse not straightforward and requiralifferent approachesMoving
communities away from where they have alwaiygd is very difficult, suggdagthe need to look at
how it might be possible td/S Rith suchevents For examplesome parts of the Pacifretain
houses that are designed to be washed away and rebuilt quigkbplealsofind it hardanticipate
andplanforanevelt ¥ (G KS& KI @ $efofeliOndgioupsuigesiektiiattherk may be a
greater rolefor different sorts of communication tassist with thisFor exampleThe Withessing the
King Tide Projectireerxross Australid helpedpeople to think about sea level rige a tangible way
by askingcommunities to documenthrough photograplkwhat a king tide looked like

Rebuilding after events is difficultAfter a disaster, people may want to recapture thejlisaster
sense of place swant to rebild in the same way in many cases there amso limited funds for
rebuilding The makeup of house ownership also has an impact as to how comnsusitigebuilt
e.g, townswith amix of holiday houses arqgermanent residentgan experience slower rebuilds
Reactive rebuildinganlead to maladaptive responsgas in the ase of the rebuilt Cairns hospital
which cannot be accessed effectivelycoastal storm surge events

Perception

Media plays a key role in how disaster is perceivedthg general publicthat can influencethe
governmentresponse

Media shapes how thes events are value@nd prioritisedby the general publicwhichin turn can

direct howgovernmens respondOne groupdescribed the state@vernmenQ éxtensivework on

managing heat wave impagtwhichthe mediahad chosen to ignore whichhascreated afalse

impression in publithat little is being doneThis has led to the perceptiotmat, althoughthe

bushfires killed less people than the heatwabeshfires areseen as more dangerob®causeiwve

saw the &ce of every person who diedfine firein the media&. dThe events and imprints of a bush

fire disaster were more prominent in the minds of people than the floBgsple arealsonow more

afraid of firethanwatet & G KS& O2yaARSNI AU Y2NB RI yYISNRdza o¢
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cost One grow observedthat the reassessment of cost went up disproportionately compared to
perceived/actual costs after th2009Bushfires an@010;2011floods in Queensland.

One groupalso observedhat at alocalcommunity level, adaptation measures such e 5%
annual fuel reductiomurningtarget wasLJS NOSA @SR | a &ofme comRunitisgg fele y ¢ | Yy R
that given the time and opportunitthey would have acted differently

Value and cost

Value is not a logical process because value is not the just about ddstaiso about what we as
individuals and communitie$iold as precious to us

Valuing adaptation isa detailed processvhere a number of contributing factors affect the

outcome. A number of group®bservedthat social and political views often drive hadaptation is

valuedand thatpolitical valuesoften override the reality of what is happeninty was suggested that

we need to vale the information we already have availalihés areq scientific information has

been devaluegwhichK | & NB & d3f iByRa A yo S¥YRY A O2y FdzASR 6AGK WTLI C

Other barrierdgdentifiedin relation to assessing thetal value of these events were

1 Thepoorunderstanding of the real tangible and intangible costs of climate impacts leads to
little or novalue being attributedo the risks. This can also leada@reference for short
term saving over reducing theeffect of an impactver the longer term

I The tendency to focus on thdirectimpact, becausehere islimited understanding or data
about secondand thirdtier impacts and the associated fiscal, social or environmental costs.

1 In some casegjivingavalue to adaptation is avoided because it means someone will have
to be accountable and pay for it.

1 The lack of understanding about how systems interact and the needlte all parts of a
system not just one aspect of a system. An example ofgltie need to maintain future
food security which is hampered by a lack of value placed upon the environment that
supports this.

There is a need to reframe how these valuegaxpressedOne groupobservedthat often

adaptationid NI A Odzf F G SR Ia | RSTA OAWWe ngen fo Kee hdaplatioh & F 2 Odza
aninvestmentwitharetulh ® LG 61 & riodeBE&ianskoRd bé faid o areas such as

return oninvestmentand theopportunities
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Effective adaptation for rapid change

An effective system is one that communicates the risks to the community and adequately shares
preparation and response between different levels of government and between publid arivate
sectors

GThere is a need to accept the probletnd K G Of AYIFGS OKFy3dS A& KI LILISYyA:
rapidly, not gradually and the extreme events will cause major damages) and then deaéwith it

CKSNE A& Fftaz | ySERIR2MydRAIST 2BES OYi BiOSR Y RI1GGT DB |- «
readyto-assemble emergency responses.

Gollaboration and communication were identified as pivotab enabling effective responses. It was

NI} A & SR (i Kdro8s séctralfh@r8eRartinental/whole of ganisation collaborative

F LILINB I OKSaé¢ GKI G | NRsdagcessiblzrégdiad codmuni€éaiolr Y dzy A (i A S a
information to public/private sectors and communities to drive appropriate respanses

A number of institutional needswvere identified:

1 Governacethat defines clearlyvho is responsibléor what in both the privatepublid
communitysectors

1 Adaptive systems capable of cause correctighese need to have continuous improvement
built into them

1 Develop strategies and plans that minimise lossfefdnd reduce interruptions but also

maximize social integritysfcialfabric)

Good leadership at all levels

Need to define systemic approach and balance between caution and preparedness

Planning across multiple time frames

Clear goalshat are understod to enable robust and resilient decision making and solutions

Meaningful intelligence and data

= =4 —a —a A

We need to évelop responses that suit the risk profilsuch as separatingngterm risks from
short-term responses talimatic eventslt is also importanto sort the knowns from the unknowns.
It was suggested thatsrt-term known/unknowns should have a greater onus placed on the
individual through pricing of the risk they are undertaking (incentives and disincentives).

The Scenario Exercises

Methodology

The scenario exercise appli@dprocess that was complé@x concept busimplein the way it was
conducted The complexity was in combining two differently structured models within a single
system; most people wonkith both but are usually awaref only me.

These models we:

1. A caise and effect model that tracedimate eventsalong a time linghrough impacts to
risks. It followed a primarily linear line of reasoning (although the sydtelescribes is not).

12



2. An institutional framework that has a vatyeof purposes (e.g., policy, profit, lifestyle,
communityvalues).Some institutions have direct responsibilir managing particular
risks; others have different aims that are affected by climate risks. This system is recursive,
in that any actions tadn will affect the system itselBlso theeffectsof climate img@cts will
vary across different domains and time frames.

Risk was expressed differently within pattand 2 of the exercise:

1. InPart 1risk was expressed through the cause and effect modelveas evenbased risk.
Here, risk was expressed as hazard times exposure; that is, a combination of climate events
and the systems those events impact upon. We were interested in identifying impacts and
resulting values at risk. We wanted to trace thesdues across scales of times and different
domains.

2. InPart 2we were interested in addressing solutions in relation to a spetsk@nd the
aims and responsibilities of those institutions across time frames in relation to this.

Because of the highngertainty within the system of cause and effect, a straifgiivard translation
between scientifipredictionsof the climaterelatedimpactsis not always possible. As a result we
used scenarios to bridge the gap betwdbe risksand impacts identifiedh Part 1 and the
institutional goals and solutions in Part 2

The Process
Participants were provided with templates at the beginning of the exercise. Each group had a
facilitator who assisted the group through the exercise and notated the exercises.

Tablefacilitatorsfor the day were as follows:

Dr Kate Lonsdale UKCIP

Leon Soste Private consultant

Dr Gayathri Mekala Victoria University
Dr Adriana Keating RMIT University
Rodney Marslt Netbalance Foundation
Celeste Young Victoria University
Geoffey Williamsg Private consultan

= =4 4 4 -—a -8 -2

There were also two floating experts to assist any groups who might experience difficulties
ProfessoRoger Jone¥ictoria University an@rofessorJohn HandmeRMIT University.

Specific scenarios were assigned to gineups to work with. These scenaridsscribed a
geographical context which was combined with two climate events in sequence that represented a
rapid shift in climate extremes.

Thethemes for thescenarios developed for this exercise were:

1 Urbang perirurban
1 Regional basin
1 National

13



The scenario exercise had two key stages:

ScenaridPart 1 ¢ Identification of the risks, how they operate and impactoss time lines
ScenaridPart 2 ¢ Solutions

Scenarios Part 1: Identification process
1. Introduction of the scenario

2. Identification of impacts and timing

Groups then discussed possible impacts from this scenario and ndtegedon the templates
provided along the time lines.

3. Code impacts

Impacts were then colar codedby the groupinto the 5 identified adaptation clusters. These
clusters represent values where economic costs and adaptation strategies coincided. The adaptation
clusters were defined as follows:

1 Goodsc production system threats and opportunities range from being climate centidgg, (e
food and fibre, some tourism, water supply, power supply) to climate influenced (e.g.,
mining, tourism, construction, power generation and distribution). Loss of production comes
at a direct cost to the economy.

1 Serviceg; includes operations not inatled in production systems such as transport and
logistics, communication and general commercial services. This includes most of the service
economy so is the largest proportion of the Australian economy. Interrupted services and
supply chains will come atdirect cost to the economy.

1 Capital assets and infrastructurestanding assets affected by climate and weather events,
climate induced deterioration and sea level rise processes may need protection, retrofitting
or retirement. New assets and infrastituce may need to be built to cope with a changed
climate. The net economic impacts of rebuilding existing assets and buildingrresiit for
purpose assets are opportunity and transaction costs that will be returned as avoided
damages at a later date.

1 Human assets and social infrastructurechanges to society and human welfare that include
health, education, social connectedness, finance and savings and the arts and humanities.
These largely constitute adaptive capacity but also may have inherent featuehuman
health). Links between this cluster and the economy may not be direct and are often difficult
to measure, but are noticed if they degrade or become absent.

1 Natural assets and green infrastructuechanges to the environment affecting ecosyste
services in the form of green infrastructure, direct goods and services including cultural
services and amenity value. The direct cost to the economy through the loss of natural
assets is extremely difficult to calculate. At the global scale ecosystigmps® can lead to
catastrophic economic impacts. At the national scale, {mmm economic and social returns
could be substantially reduced by a failure to invest in maintenance and ecological resilience.
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4, Assigning of institutional and domain respaibility

The groups were then asked adlocate the identified impacts tdomains. We were interested in
why the risk is transferred (thresholds, limits, legal triggger) and to whom it transferred.

5. Prioritising

The group thendentify and prioritisethe associatedisks as to which one was the highest priority
for an adaptation response. One risk was then selected for the next part of the workshop.

Scenarios Part 2: Solutions process
Using the selected ridkom the previous exercise, groups examinbree questionsand filled out
the templates provided.

The Scenarios

Metro Peri -urban Region 1

In the summer of 2040, a heatwave of 22 days above 35°C breaks previous records. Within that, over a
two-week period, there are nine days over 40°C, includisgcuence of 5 days straight. During that

period nighttime temperatures remained above 25°C. These extremes are becoming more frequent,
putting huge pressure on some public and substandard housing.

Major fires have become commonplace through the regiolk S Y2 aid NBOSy G Ay (GKS
water catchment has caused many thousands of tonnes of ash and debris to end up in the largest dam
rendering 60% of the available surface water supply unfit for consumption for a period of four years.

Catastrophidires are occurring in SE Australian every three years and the risk facing the broader peri
urban area is thought to be less than 1 in 10 years. Properties and infrastructure withineti@® m
are most acutely affected and ~30Getresare at the greatestisk.

Metro Peri -urban Region 2

In 2045 a series of major storms in a wet, La Nifia year resulting in combined flooding and storm surge
that inundates low lying coastal suburbs. Major flooding occurs in the inner urban riverside zones and
refuses to drain uder the pressure of storm tides and floodwaters coming downstream. Numbers of
people are stranded in high rise apartments. Many buildings inundated by sea water have absorbed
permanent damage.

Lowlying coastal infrastructure and pipe systems have takesaanwater, and become damagjydue
to soil movements affected by changes in groundwater pressures.

A hail storm occurring in the same season has cause large amounts of property damage, destroying
the odd Mercedes. A series of rainfall and storm eventsatarated urban catchments have led to
successive flash flooding in the same locations, in some places, three times in the same year.
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Large Regional Basin 1

In the summer of 2040, a heatwave of 37 days above 35°C breaks previous records. Within that, over
three-week period, there are twelve days over 40°C, including a sequence of 3 days above 45°C
causing direct heat impacts on perennial crops. This is taking place within an extendegegight

drought that has reduced basin water supply to 15%. Thedatkigation allocation is threatening

the horticulture industry and water supply is down to essential services. Some large towns are
trucking in water to central distribution pointRiverine wetlands are far more degraded than they

were during the everd of the late 1990s. The pressure on groundwater is acute and a debt is being
rung up that may not be made up for decades to centurldeproposition of emergency water being
provided to key wetlands has been met with threats of a high court challengeigih unrest.

Large Regional Basin 2

The drought of the century through to 2044 has been broken by two La Nifia mega events in
succession in 2044 and 2045. The first set up some major floods that were manageable and greeted
with great cheer. The secondwaecord falls over Queensland and the eastern states. Three major
floods occurring over August to January saw massive inundation in all major rivers of the basin.

Cuts to roads, rail and power have isolated many regions for the first time. Crop andosteek are
unprecedented. Dengue fever has been detected in the northern part of the basin andiRarss R
fever and Murray Vallegncephalitis are widespread. Emergency food drops and medical flights are
being made across the basin. After the devastatibthe drought then the floods, recovery will be
protracted. Depleted groundwater supplies mean that drinking water, apart from tank water, is at a
premium.

National
The events of the mid to late 2030s and early 2040s, with droughts and heat stressgffutti
urban and rural regions, followed by the eheo punch of successive La Nifia events.

The drought, covered in the Metro and Basin scenarios was protracted, causing large declines in urban
water supply, and successive wildfires in the urban cerdfébe southeast, including one event in
the Dandenongs that claimed over 500 lives.

The floods have affected every eastast state, but the soutiwest remains very short of water, and
continues to be affected by drought and wildfire.

Another feature ola Nifia events is the occurrence of landfall tropical cyclones. Two cyclones, Cyril
and Eric have crossed the Queensland coast. Cyril took out the Gladstone port facilities, and Brisbane
has finally experienced its lofayvaited tropical cyclone, a forcedn The Galilee Basin coal field has
closed down due to flooding. The gas fields of the Narést shelf is on full alert, and the potential

loss of gas supply if a tropical cyclone does score a direct hit has been labelled a potential national
emergency.
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Outcomes of the Scenario Exercise

Contributing factors to outcomes
Thefollowingfactors that need to be considered when viewing therkshopresults:

1. The time available for the exercise. The total time allocated tcsti@nario exerciseas 3
hours.

2. The facilitators on each table each had different styles and approaches.

3. The groups were made up of stakeholders from diverse knowledge.dnes@mmegroups
various disciplines and ways of problewmlving dominated.

4. The solutions are very dependent uporetpeople in the room on the day.

(Representation of the maps devised for each scenariooisecan be seen in pagesca?).

Impacts
176 primaryimpacts were identifiedby the participantsacross the 6 scenario&roups were also
asked to allocate impacecross 3 timescales

T Immediate(0¢2 months)
1 Intermediate(2 months;2 year3
1 Longterm (2 yeasand beyond

All allocations werenadeinto an initialtime scale the majority ofthoseimpactsbeingallocated
into the intermediate timescale(40%).

Figure 1: Allocations of impacts to individual time frames

Himmediate
H intermediate

i long term

Allocations to naltiple time scales totalled 7% ofthe aggregatedmpactallocaion across time
scales Thepredominant timescaleallocated was intermediat® long term wih 43%6with
immediate to long term being 39%, the lowest allocation was immediate to interme(satFigure
2).
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Figure2: Allocation of impacts across multiple time scales

H immediate -
intermediate

H intermediate - long
term

i immediate - long
term

Groupswere asked to allocate impacts tour domains

Local Government

State Goernmert

Federal Government

Private(which included communitgs well as industjy

=A =4 =4 =

They were also asked tist any impacts that did not have a domaisunknown The impacts were
both negative and positive in their nature. Pogitimpacts included

9 Increase in construction work

T Increase in resilience

1 Aproactive rural community

91 Improved construction standards

Onegroupsuggestedi K G 2NBI yAal GA2ya adK2dAZ R 0SS aLINBLI NBR
extreme events offered fochangé&. Anotherworking groupsuggestedhat Institutional Governance

should be added as an extra domdinisalso worth notinghat SocialHealth impactswere
extendedacrossalltime lines in both Peri Urban groupsuggesting those impacts are bgin

amplified over time

Tablel: Amplification of impact

Immediate Intermediate Long term
Rl Heat and alcohol young | Psychological Social disorder, crime,
men violence crime presentations family lreakdowns
(1 domain) (2 domains) (4 domains)
=Bl E 24| Relocation of peoplél Psychological impacts Increase of family breaku
domain) (3 domains) and domestic violence
(4 domains)
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Forindividual domais, the largeshumbersof impacts were allocatetb the private gctor (28%
and 7% of the impacts were allocated as-awned. The rest of the risks weewenlydistributed
across Federal Governmef21%j, State Governmen®3%) and local Governmern(1% (Figure3).

Figure3: Allocation of impacts to individual domains

i federal
M state
i local
H private

i unowned

Unowned impacts are listed below#éblel). The largest group of umwned assets were in the
social area with 5 impacts being unallocated. (Details of how they relate to Individual scenario can
be seen in Attachment.}L

Table2: Unrowned impacts

Un-owned impacts by area

1 Willingness to act cooperatively
1 Managment ofthose withchronicillnesses
1 Exacerbabn ofvulnerability ofalready vulnerable groups
1 Compassion fatigue
1 Blame
1 Ecosystems issues
1 Degraded environment
9 Households under insurance
1 Uninsurable properties due to the extent of damage of fire/flpoel., limits
to adaptation
Economic
1 Rising food prices on a loigrm basis
1 Reduced consumption as consunu@nfidence effected
9 House hold accounts in disarray
1 Legal action
1 Noinsurance, legal disputes, indemnity
1 Cleanup of toxic waste crossing boarders

19



Un-owned impacts by aredcontinued)
Governance
9 Joint ownership of response
1 Joint ownerslp of food security
9 Domain dispute

Although the majority of impacts were allocated to single domaB&s of impacts were allocated to
more than one domainHgure 4).

Figure4: Allocation of responsibilities across multiple doams

1 domain

H 2 domains
i 3 domains
4 domains

15 domains

Adaptation Clusters

In total, 233 adaptation clistervalues were allocated across 1primaryimpacts. In some cases
individual clustersvere allocated but in other casegroups ofindividualadaptation clusteswere
added to a specific impacthe five cluster groups wer@oods ServicesCapitalAssets and
Infrastructure,Human Ases andinfrastructure and\aturalAssets andsreen hfrastructure.

Allocation ofindividualadaptation clusters showed that the most prominent cluster was the Human
Assets andnfrastructure with 36% céllocationsacross the aggregated scenarawd the smallest
allocation was to Naturassetsand Infrastructure with 10%allocations. The rest of the clusters had
the following allocations: @Gds 15%, Services 2@¥d Capital Asets ad Infrastructure 19%see
Figureb).

! In the final report, the Human Assets and Infrastructure cluster is named Social Assets and Infrastructure, and
Natural Assets and Green Infrastructure is named Natural Assets and Infrastructure.
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E Human assets and
infrastructure

4 Capital assets and
infrastructure

i Services

H Goods

H Natural assets and greer
infrastructure

Figure5: Allocation of adaptation clusters across scenarios

The allocations of the types ofdividualclustersacrossndividualscenarios are shown belowijure
6). Agan the mostprominent cluster in the majoritpf the scenarios waslumanAssetsand
Infrastructure The exceptions wereri Urban Zcenario whiclallocated equal prominence to the
Services adaptation cluster ahtlimanAssets andnfrastructureand Nationd1 scenario which
allocated Goods as the most prominent cluster.

Figure6: Individual adaptation clusters per scenarios

20 -
18 E Human assets anc
16 - infrastructure
14 - Capital assets anc
12 - infrastructure
10 - i
Services
8 i
6 - _
m Goods

4 - ]
5 . |
O u

Peri Peri Basin 1 Basin 2 National National

Urban 1 Urban 2 1 2

Adaptation
clusters were allocated to scenariosall cases included a combion of individuatlusters ad
clustersgroups Figure 7 klow shows the distribution of individual amggioupclusters.The largest
amount of clusters allocated ta cluster groupvas 4 in both Basin 1 and National 2 scenaridbe
predominantgrouping of individuatlusteisacross d scenarios was lnan Assets and
Infrastructureand ®rvices Human Assets andftastructure was the most prevalent individual
cluster allocated across the clusteoups(seeTable 3.
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Figure7: Adaptation clusters per singlscenario
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85.7%



Twelveimpactsnot allocated clustes in four scenaosare listed below

Infrastructure failure

Increase in food imports

New state jurisdictiorg food bowl

Public accounts in disarray

Greeninfrastructure

Water restrictions

Nationalmanagemenbf essential srvices

Migration

Rebuild

Internationalenvironmental agreements

Joint ownership of food security

Changes and challengespattern of existing settlement
(Details of how theseelate toindividual scearioscan be seen in Attachment)2

= =4 4 48 -8 -8 a8 -2 -9 -2 -2 -9

Solutions
Participants were sked toselectthe mostprominentriskfrom the impacts they had identifiednd
then use thisrisk for the solution exercise

Eachgroup wasasked to consider the following questions in relation to the sel@dsk

T Institutionally, who is responsible for developing and implertiag adaptations?
T What resources do you need and who provides these?
1 What values are you sustaining through these adaptations?

Facilitatorsnoted that some groug found thismore challenging than the previous impacts
identification exerciseOnefacilitator commented that they felt thatheir grouphad a tendency to
use®nown solution® F 2 NJ Y Agiednblisigasesytlimatd@s a framework fodeveloping
adaptation measuresrhis may have beedtuein part to an element of fatigue felt by some
participants as this exercise wandertakenat the end of the day. dlvever, it mayalso indicas that
the mentalswitch in thinking fronproblemto solution modeis an area whereapacity needs to be
developed.

The risk selected were diversalthoughtwo of the scenarioghoseaspects ofnfrastructure asa
key risk(Table6). Each group indicaté that core needed foriskmitigation included:

Policy

Funding/investment

Researchandinformation provision

Communication skills and engagement of communities
Colaboration

= =4 —a A A

The keythemes of the values articulated @re Wontinuity and consistency withiand across
communitie®
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Responsibility was defined in two ways by some groups:

1 Asthe party responsible fapecificactions needed e.g.,fundingfor communcation It was
also definedby some groups

1 Partiesmaybe responsibldor indirectreasonse.g.,the outsourcing of project delivery from
State Government to the private sectdn the latter case, risks may have been transferred,
but responsibility foensuring those risks are managed under changing circumstance may or
may not have been transferred with them.

Table4 shows a summary of the risks, needs and values selected during the solution exercise. Two of
the groups(Peri-urban 1 and National 2) sedted risks where infrastructure security and continuity
was the core theme.

Table4: Core needs and values attributed to risks
Core needs and attributed value of key risk by scenario

STV GGEUE \Water and electricity Communication, financial Security of key
security incentives, policy, evaluation infrastructure¢ water and
energy. Community
continuity
EETRUIGEPAl Lack oforeparedness  Communication,funding, Equity,community
of localgovernment coordination, hformation, connectedness/continuity

skills development , research and reputation

Basin 1 Lack of coordinated  Development based policy, Economic benefits to
responsibility working governance; responsibilities, share including
towards adaptation reseach, funding support, productivity, wellbeing

monitoring and evaluation and profitability, security

Basin 2 Loss of quality of life Employment, policy, funding, People: protect the

and lack of food education human Ife, employment
and general well being
Environment: Sustain the

food bowl
INEUlels-IEI  Social vulnerability A resilient budget Budgetary resilience in
- Public and private tax reform private and public sector
INEUlels-I2A Disrupted Communicationresearch Consistency, our way of
utilities/critical based information, regulation living
infrastructure investment , innovation,
political will
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Groups were asked to allocate responsibilities across 3dirates

1 Immediate (@2 months)
1 Intermediate (2 monthg2 years)
1 Long term (2 yearand beyond)

The largest allocatiotto time scalesvas 4%46 in the intermediate time framand the lowest was
long-term responsibilities allocatio(19%). Thirty-six percenbf responsibilities were allocated to the
immediatetime frame (seeFgure 8).

Figure8: Allocation of responsibilities to time scales

H Immediate
H Intermediate

i Long term

Forthe allocationof responsibilities across tingeales29% of the responsibilities were allocated
across multiple timescales The most commonlyllacated multiple timescales coveretmmediate
to longer termresponsibilities makingp 47% of the all multiple timscaleallocations (se&igure9).

Figure9: Allocation of responsibilities across multiple time scales

H immediate -
intermediate

H intermediate - long
term

i immediate - long
term

Groups wereasked to allocateesponsibilitiego four domaingseeFigurel0).

Local Government

State Government

Federal Government

Private (which included community as well as industry)

E e N
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They were also asked to list any responsibilities that did not had@main as indeterminate.

There was a relatively even distribution of responsibilities adratigsidualdomains with Federal
Government being given the largealiocation of 26%.ndustry had the second largealiocation of
23% and both state and locgovernment were allodad 20% of the responsibilities.

Figurel0: Allocation of responsibilities to domains

M federal
H state
i local
H private

M indertdndeterminate

Elevenpercent of the responsibilities did not have a domain that they could be allocated to and
were listed as indetrminate.

These responsibilities were:

Unknown, unknowns

CKNBFG 2F LIS2LX S y20 dzyRSNARGFYRAY3I 61 GSNI A&
Threat of people not understanding the role of research organisations

Migrant groups

Volunteerism

Altruism

Community attributes

Funds

Internationalcapital and finance

Who is responsible for effective communication and the tools that are needed?
Willingness to act cooperativelgpolitical will/ community education

Information and analysts

Influence of younger generation

Seventynine pacentof responsibilities were allocated @ single domainThe remaining
21% ofresponsibilities were allocated to multiple domaliffgure 11), 18%less tharfor the
impacts exercise

= =4 4 48 -8 8 -4 -8 98 -2 -9 -2 -9
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Figurell: Allocation of responsibilities eross multiple domains

1%

1 domain

H 2 domains
i 3 domains
4 domains

15 domains

Summary

The prescenario exercise was designed to draw on the knowledge in the byorapturing
observations from participants in relation to valuiadaptation underrapid changeThe keylessons
from thiswere:

1 Theriskof rapd changeas not valued because it is not understood
1 Media plays a key role in how an event or risk is understood and valued
1 Political objectives currently oveide reality.
1 ¢KS ySSR (2 adlre Ay WO2YF2NI 12ySaQ Aa I+ Yl 2;
I There is a eed for a cross sectoral, whetd-organisation approach to managing these
disasters.
1 Cascading events thabmbineand areinterrelatedresonate along all policy chains

I There is a difference between what walueand how we cost adaptation.

The scenad exercises themselves provided a snapshot of possible future impacts and solutions.
Theyalso providedrisight as to whavalues wereassociatedn relation to adaptation to rapid
changeand possible areas for capacity building

The allocation ofhe probdems(impactg and solutiongresponsibilities) to timecalesvere similar
the largestallocationwasin the intermediate timescale(2 months to 2 years), the second largest
was the immediate time frameé){2 months)and the least was in the long ter(@ years and
beyond) This indicates timscalesf actions are mapped into the dominant shoerm time scale
whichis potentiallydirected by the 84 yearelection cyclesind the current annual economic
planning cycles. It also suggests that therenged to buildthe capacityfor decisionmakersto
identify and plan for longerm impacts and solutions.

Allocation of responsibilities across multifilene scales foimpacts (17%gandsolutions (29%),
suggests thathere isan understanding thatvhile many solutions are long termimpactsare
perceived to be shorter term

The allocation ofimpacts and solutions tdomainsindicate thatthe private sectowill receive the
greatest number of impacts (28%dthat the rest of the impacts are spread relatiyevenly
across State, Federal and Local Governmiéntsolutions the Federal Government would be
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expected to be responsible for the largestmber(24%) and again thest of theresponsibilities
are relatively evenly distributed across private, lamad state government.

Seven percendf impacts and 11% of sponsibilities were unallocated to a domairheseareas
would benefit from a more detailed investigation taswhat level of risk this lack of allocation poses
and how best this can be addressé@tie greatest number of impacts not allocated into a domain
werein the socialarea Somesocial/health impacts appeared amplify over time and spread to
other domains Thisis an area that would benefit from further researchascertainthe areasmos
vulnerable to amplification antdow to best to reduce the proliferation of such impacts.

Impacts that spanned multiple domains were a higher percentage (38%) than solutions that spanned
multiple domains (21%). This suggests that there may be instialtfceomeworks that restrict how
multiple domain issueare resolved and that solutions are still seen primarily in terms oddilo

solutions Thismismatchalso shows that collaborative mechanisms are rezkid enablethe

coordination ofcrossdomainplanning for adaptatiorto rapid changeSome of the facilitatorsxoted

that their groups found thesolution aspect of the workshapore difficultthan the previous

problem identification exercisand dose known solutions for mitigatirgreenhousegas. This
suggessthat there is still a need for better understanding of what adaptation is and hoanitbe

planned and implemented

Core needs identified for solutions were:

Policy

Funding/investment

Research and information provision

Communication, skills and eagement of communities
Collaboration

Economic resilience

= =4 —a 4 -8 -8

The values attributed to the risks used in the solution phase of the worksiop primarily
economidntangiblesand followed 20 Sy G NI t (G KSYS 2F WwWO2ylGAydzide | yR
communit SAQ® t F NI AOdz I NJ @It dzSa Ay Of dzZRSRY

Security

Equity

Community

CGontinuity and consistency
Connectedness

Resiliene

= =4 -4 4 -—a -2

This was further illustrated by the allocation of the adaptation clustersss the five groups:

Goods

Services

CapitalAssets andnfrastructure
HumanAssets andcialInfrastructure
NaturalAssets andareen Infrastructure

= =4 —a —a A
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The most common cluster allocated wdaman Assets andfragructure (36%). However it is
interesting to notethat Natural Assets andr€en hfrastructure (10%) had the smallestocation

which indicateghat pivotal aspects for maintaining the values outlined above were not necessarily
valued in themselves.

This wakshop has provided a basis footential actions in relation to valuirgdaptation under rapid
change, in particular:

1.

7.
8.
9.

The need for capacity building across all public and private seotoggation to longterm
planning and development of lortigrm policieswith crossparty support.

The importance ofliversity ofinput whenconsidering these issue¥/ho you have in the
room is really important.

The need for collaborative mechanisthat enable lottom up, top down interactios
driven by the reality of what is happenifigot political objectivesio enable dialogue not
debate.

The need for relevant angccessible data.olvalue the information we already have.
Tools to assist understanding how to value and cost intangible aspects of adaptation.
Greater congleration of how impactsuch thepsychological impacts of these eventn
0S WIFHYLXAFTASRQ 20SNJ GAYS AF (GKS@ IINB y2id I RR
Mapping of communication and information needs across public and private sectors.
Proactivepolicyresponses.

Governance

10. Research to betteidentify:

1 The wunderlying social/economic/natural systenvshere the thresholds are for
particular impacts and athat point they crossnto other domairs.

9 Theskills and tools needed to be able to better prepare for these events, particularly
in relation to the valuing@f intangible costassociated rapid changeser thelong
term.

I The value and cost ofimary and secondary impacts across different domains and
time scales

1 Whichimpacts and risks amplify over time and how they amplify.
Valuing aaptation under rapid change offers a major challenge to the way
organisations and institutions crently operate and think. This workshop has
highlightedthe breadth and complexity of this issue athé@t there is no one answer.
At the core of this is the need to develop new understandings in relation to how the
researchand policyis developed, communicated ammhderstood. This wilkenable
institutions and organisatiasto innovate and transfornso we carmaintainwhat we
value most now inthe future.
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Impacts Metro Periurban 1
Domains Timeframe
Immediate (32 months) Intermediate (2 months2 years) Long term (2 years and beyond)
Federal Institutional and organisational overload if —g | Longterm biodiversity losses
e | handling complaints P
° State andnational budget calls for support®® | | Food securit® N
recovery etc. > .
@ Higher population sensitivity to diabetes
State Increased rates of water borne diseasgs \
Stressed and failing community \
organisations and workers Coal fired and otheindustries affected \
Overwhelmedhospitals ® | by water shortages o | | Social disorder \
Heat alcohol¢ young men violence > \
crime Psychological presentationstrauma, —e L ] |
Heatwave deathse . | depression, mental illnesses ? 7| crime — —— \
.~ |
AY \
\ Respiratory illnesses Family breakdowns— |
\_ Public housing losses impacts on residents |
Local Potential forunknownfire d‘e\aths &__¢ Loss of nature, vegetation culturally valued ® \
Fire deaths \ Areas \
Overwhelmed community centres due to Planning delay |
accommodation needs i o0 'l
Heat driven violence (domesti|c and street) !
Depleted volunteers; lower capacity B '.
| [}
Private Brown outs and power failurese Water restrictions ¢ 6
Food availability in the short term Insurance surges L
On grid solar knocked out if grid knocked ou Building materials supply andnpacts and price
Supply and logistics impact spike
Private property damage from firee.g.road | Private sector financial losses >
and private residences
Economic impact ecological environment,
tourism assets impacts by fir¢
Unowned Compassion fatigue
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Key needs

Solutions:Perturban 1

Risk: Water and Electricity Security

Whois responsible for developing and implementing adaptations?
What resources do you need and who provides these?

Domains

Communication, financial incentives, policy support, evaluation

Immediate (32 months)

Time frame

Federal

Intermediate (2 months2 years)

State

® Ongoing communication, behaviour

Long term (2 years and beyond)

change story telling

Set target 100% 2050
Carbonprice $50 per tone
Government bonds

Green bonds ®~~._

»
»

Local

Electricity rationing

® Community engagement process

Energy efficiency TN
Demand management stra‘te\gy
Feed intariffs \
Building code reform '
Distributed energy plan '
Planning controls '

 WSUD \

f Urban heat etc. ' T

Private

Reguétion for sustaining natural \

environment catchment integrity Service charg
discount for charges for \

investors in household water \
Distribution water WSUD integrated |
water cycle planning

Storm harvesting for neighbourhood
Greening

Storm water mining

Indeterminate

|
|
|
|
¢

Measure technique for water runoff
from private property
Water feed in tariff for water used in

public places

NB:Values to be sustained by above adaptation strategies éecurity of key infrastructure water and energy. Comnmity continuity.
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Adaptation ClustersMetro Perturban 1

Goods@ ServiceQO Capital assets and infrastructOe

Human assets and social infrast@cture

Natural assets anfilagteecture @

Domains Timeframe
Immediate (62 months) Intermediate (2 months2 years) Long term (2 years and beyond)
Federal Institutional and organisational overload if Longterm biodiversity losse@)
handling complaint’ Food securit). @)
State andnational budget calls for support
recovery, etc.@ O
Higher population sensitivity to diabete @
State Stressed and failing community Coal fired and other industes affected Social disorde@
organisations and workers@ (O by water shortages ) O Crime@
Psychological presentationstrauma, Family breakdownd@®
Increased rates of water borne diseas@) depression, mental illnesses()
Overwhelmedhospitals @ Respiratory illnesses@)
Heat alcoholg young men violence Public housing losses impacts on reside@
crime
Heatwave deaths@)
Local Potential for unknownfire deaths & Loss of nature, vegetation culturally valued
Fire deaths@) Areas
Overwhelmed community centres Planning delays) O
due to accommodation need
Heat driven violence (domestic
and street)@
Depleted volunteers; lower capacity () @
Private Brown outsand power failure Insurance surgeg)) Water restrictions()
Food availability in the short term@ Building materials supplynd impacts and
On grid solar knocked out, if central grid price spike
knocked outO Private sector financial losse() @
Supply and logistics impad”) @ Economic impact, ecological environment,
Private property damage from firee.g.road tourism assets impacts by fird@ @
and private residences%
Unowned Compassion fatigue@
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Impacts Metro Perturban 2

Domains Time frame
Immediate (02 months) Intermediate (2 months2 years) Long term (2 years and beyond)
Federal
¢ Funding for infrastructure >
® Emergency funds b
Prearrarged contracts ¢ Improved construction standardse ® ?
State i Coordinationemergency response
1 Relocation coordination ? *
- ? (I
1 Fresh water provision
Local local hospital capacity, access to Changes to planning an# >
hospital effects patients, employge$ | regulatory schemes
Relocation of people > ®
Raad and transport infrastructures >
1 Damageports, roads, Pressure for developmer|t on high grouné >
f  Public transport ® |oss of forest;, changed catchment
Elderly peopleg lack of services hydrology¢ potentially more flooding
Dead and injured people e Infrastructure changes ®
economic It T
® Emergency services to commurgty— E.g., port closes
Environmental health
food quality and health risks/ Changes in demographie > Increased preparedness—
water quality effected povision o
fresh water food shortages ‘—|
Private Tourist and local people stranded ® || Psychological impacts @ >
Utilities ¢ blackouts secondary issues @ Insurance increase in premiums flow on effeet P
loss of food and potential health issue{ Increased costs
® Vector borne diseases Business closures ®
Logistics and businesses interruption | New opportunities e.g.construction Increase of family breakup and domestic
Tourism industry loss/interrupt ports | Devaluing of some properties increase in others| violence ¢
Damage to business assets 4
Crime looting domestic violence I
Unowned Managing those with chronic health |®No insurance, disputes, indemnity Degradedenvironmental

issues
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Solutions:Metro Perturban 2
Risk: Lack of preparedness of local government

Who is responsible for developing and implementing adaptations?
What resources dgou need and who provides these?

Key needs Funding, information, coordination, skills development, communication
Domains Time frame

Immediate (32 morths) Intermediate (2 months2 years) Long term (2 years and beyond)
Federal ¢ Communication

Initial funding to assist transition | Regulatory
to better preparedness
Funding for research

VIV Y VY Y

State Provide funding for skill
)\ development programs——¢ | Changes to local government act
Regulatory >
Local ¢ Provide education/nformation Creating a space for regional bodies creating

Councils have a direct connectjor] collaboration
with the communities

v

Rates

Private Insurance companies

Product design

Develop and implement

® Communityalso have a personal
responsibility, need education

v

VIV

Indeterminate Unknown unknowns

NB: It was also noted that being prepared would include being preparectaldbe to maximise the opportunities that extreme events offered for change. Also
LIS2LX S g2dd R ySSR (2 R2 WY2NB gAlGK fSaaQ ONR&aa Fff R2YIFIAyaod
Values to be sustained by above adaptation strategies dgquity, Community connectedness/continuity and repigat
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Adaptation ClustersMetro Perturban 2
Goods@ ServicesO Capital assets and infrastructiCe Human assets and social infrasti@cture Natural assets anfilapteecture @

Domains Time frame
Immediate (32 months) Intermediate (2 months2 years) Long term (2 years and beyond)
Federal Emergency funds@ Funding for infrastructure() Improved construction standats @ O

Prearranged contact{))

State Coordinationemergency response
1 Relocation coordination
f Fresh water provision @ @

Local local hospital capacity;, access to Changes to planningral Increased preparednes@ O O
hospital effects patients, employee() | regulatory schemes@
Relocation of people@ Loss of forest, changed catchment

1 Damage Ports, Roads ,

1 Public transport Changes in demograph() @
Dead and injured peopIO Infrastructure changeg economic
Elderly peoplec lack of serviceQO E.g. port closes O @
Emergency services to communit")
Environmental health@ @

1 Food quality and health risks
and water quality effected
provision of fresh water

I Food shortages

Road and transport infrastructun} Pressure for development on high grounq@ hydrology¢ potentially more rooding.
O

Private Tourist and local people strande@ O Psychological impactO) () Increase of family breakup and domestic
Utilities ¢ blackouts secondary issues | Insurance increase in premiums flow on effe(C) | violence @
of loss of food and potential health Increase costs O
issuesD O @ Business closureO @
Vector borne disease@ New opportunities, e.g. constructionQ) @ @
Logistics and businesses Devaluing of some properties
interruption @ O increase in others 5

Tourism industry losO

Damage to business ass

Crime Looting/domestic violencdl) @
Ports interrupted

Unowned Managing those with chronic health No insurance, disputes, indemnityC) 'O Degraded Environmenta‘
issue
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Impacts Large Regional Basin 1
Domains Time frame
Immediate (32 months) Intermediate (2 manths-2 years) Long term (2 years and beyond)
Federal ° ® Alternative water supplyp—— ¢
? Drought reliefg", ¢ ® supply chain I
State Y : ® Alternative yvater supply—r
- ® @ Threat to ecosystem I Supply chains
\ |
\‘\\ ® I
Drought relief®« 'g‘\ :
Local 1 Community health \‘ | »® Disease outbreak —> Suicide health effects
I Fatigue N ' I I Recovery fatigue
: t“‘ : Planning new solutiongIG$ Unknown disease outbreak
"y
: e ' e Infrastructure failure ¢ b
Private é Heat deaths : "'. Agricultural eeonomic
Agricultural economic ||'. ® 1 Export ®
loss : é » Service loss » 1 Productivity
Infrastructure failure ¢ ® Suicide health effects 1 Stock loss
Power outage f  Farm closures
*Water on sentiment| e >
Loss of services (1)
Social inequity é >
Unowned
Blame (IG) >
Domain dispute (IGy >
Legal action (IG)

NB: Institutional governance (IG) should be included as a domain.
Issue:Budgetary responsibility and policy delivery may come from different institutional levels.

*Water on sentimentis a concept baseon water distributed and used in ways that do not acknowledge those who need it most. For example, farmers needing
it for irrigation being forced to compete with each other for fair and reasonable access to ensure crops survive as appesple theedingo water their

gardens. It is also linked to the sense of water as a 'business' as opposed to a right we have to expect unrestrictedtaanmetss much as we need of it.

Access to water is as much a business as it is a right, and the busineserafwpaly is one that affects us all.
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Who is responsible for deloping and implementing adaptations?

Solutions:Large Regional Basin 1

Risk:Lack of coordinated responsibility for working towards adaptation

Community health (wellbeing) is the lens which this response is developed through

What resources do you need and who provides these?

Key needs Development based policy, governaneeesponsibilities, research, funding support, monitoring and monitoring and evaluation
Domains Times frame
Immediate (32 months) Intermediate (2 months2 years) Long term (2 years and beyond)

Federal Productivity commissiorg policy Provision seed funding 'Y

productivist (not developmenthased ?

Policy oppositiong NFF, National Party
Blame reduction through rural $5 billion on channel efficiency not on farm
development strategy to establish supply | |efficiency
¢ Policyvacuum/political will
Research grant ®
\
State ¢ State Government withdrawal from > Monitoring and measuring the
program deliveryc oitsourcing Funding provision effectivenes of the response
\
\ ?
Local ‘\\ l Funding autonomously Proactive ural community
L \ Strong voices ©10year funding to community
\ Establish trust initiatives for local adaptation
\ Community health responses

Private ! Business development and productivity———p Economic benefits

®  Research investment '

\

Public and community health of the workforce
Irrigation water production

Identify and shape

Indeterminate

Threat of not understanding water is
SHSNE 2 yn€s®a 0 dza
Research as a resource e

Threat of not understanding the importance
research organisations

v

Note: representative decision making not the best solution.
Values being sustainely above adaptation strategies ar&=conomic benefits to share includipgductivity, wellbeing angrofitability.
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Goods@ Services) Capital assets and infrastructuCe

Adaptation Qusters Scenario Basin 1

Human assets and social infrastrgpture

Natural assets anfilagteeciure @

Domains Time frame
Immediate (32 months) Intermediate (2 months2 years) Long term (2 years and beyond)
Federal Drought relief @ Alternative water supplyg supply
chan@ @ @
State Natural assets effect@ Threat to ecosystem@ @
Local Community healthg fatigue @ Disease outbreal@ @ Suicide health effect{@) @
Legal action (IG@® O Planning new Disease outbreak
solutions (IG’ C X 1@ Unknown/known @ @
Infrastructure failure
Private Heat deaths @ Suicide health effect@ Agricultural eeonomic
Agricultural economic los@ 1 Export
Infrastructure faiIureQ 1 Productivity
Power outage(O) 1 Stock loss Cee
Water on sentiment @ @ @ 1 Earm closure
Loss of services (I@
Social inequity@
Unowned Blame (IG}@ Domain dispute (IG@)

Legal action (IG@)
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Impacts Large Regional Basin Scenario 2

Time Frame
Domains Immediate (32 months) Intermediate Longterm (2 years and beyond)
(2 months2 year)
Federal @ Private responsibility but ° e Levy, plicy change Recession °
I public support through disaster ®__ Political activity 1 Debt management
: payments ? — Royal commission 1 Local industry struggles to+enter market
I — Inter-departmental blame 1 World bank loan
| game >
: High speed® === ¢ — -9 Increase in food imports ¢
| rail link
State I Psychological first aiccounselling & >
l'outrage,depression
j Farmersg concern for stock, income,
1business arrangements & contiity @ Capacity building ®
I Loss of utilitiesg power and water, ® @ Disease prevention ang 1 Resilience
: Utility protection - Petrol generators monitoring 1 Community education
; Human Capacity Water infrastructure ?
I ¥ Rescue & shelter Impact assessment_g L Planningg flood management
: f Relief and recovery Priority assessment and fire prevention
1 T Vulnerable people, children T New gate jurisdiction¢ food bowl
I Primary First AidI
Local é | Populationloss > I
Health of people and anima I ‘i T I
f  communicable diseases ' : *
Food and water for isolated communitieé I
Private Incomeloss Iy Iceberg towing industry out of business
1 Croploss Need preparation for fire season
1 Exports Damage to agculture > ¢
91 Tourism Solar power damaged
1 Service industry Rebuilding e *
Negotiations
i Finance
1 Insurance » Insurance premiums rise
Unowned Uninsurable properties due to Extent of L
risks damage of fire/flood, i.e., limits to

adaptation.

\ 4

Ecosystem issues

vy

Clean upoxicwastes crossing borders
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Solutions:Large Regional Basin 2
Risk:Loss of quality of life and lack of food security

Who is responsible for developing and implementing adaptations?
What resources do you need and who provides these?

Key needs Employmen, policy, funding, education
Domains Time Frame
Immediate (32 months) Intermediate (2 months2 years) Longterm (2 years and beyond)

Federal Water use » Water planning

Tertiary education

NBN Reserve fund

National facilities Public +private

Industrial policy

Planning welfare Social returns
State Policy >

Educational opportunities >

Health >

?

Local Infrastructure ¢ senices, amenities >

\ 4

Land use planning
Cultural and community developmene
planning

Community consultation

\ 4

Private Goods and services
Employment
Financial investment planning

Unknown risks Migrant groups
Volunteerism
Altruism

Community attributes
Funds?

NB:Values to be sustained by above adaptation strategies are:
1 People: Protect the humarfdi employment and general wdiking
1 Environment: Sustain the food bowl
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Adaptation ClustersLarge Regional Basin&uario 2

Goods® ServiceO Capital assets and infrastructOe

Human assets and social infrast@cture

Natural assets anfilagteecture @

TimeFrame
Domains Immediate (32 months) Intermediate Longterm (2 years and beyond)
(2 months2 years)
Federal Private responsibility but Levy, Policy chang() Recession
public support through disaster Political activity @ 1 Debt management OO
payments Royal commissior@ 1 Local industry struggles to renter market
Inter-departmental blame gamd@ 1 World bank loan
High speed rail linO Increase in food imports
State Psychological first aidcounselling Disease prevention and Capacity building
outrage, depression ‘ Monitoring ) 1 Resilience } ()
Farmersg concern for stockincome, Impact assessme/@® 1 Community education
business arrangements & continuit(") @| Priority assessmen()
Loss of utilitiesg power and waterO Water infrastructure
Utility protection - Petrol generator{@ O Planningg flood management @O
Human hapacity and fire prevention
1 Rescue & shelter
1 Relief and recovery New state jurisdiction ¢ food bowl
1 Vulnerable people, children
9 Primaryfirst aid
Local Health of people and animal(") Populationloss @ (O
1 communicable diseases
Food and water for isolated
communities @
Private Incomeloss @ Need preparation for fire seaso”) | Iceberg towing industry out of busines'
f Crop loss Damage to agricultur @ @ O
1 Exports Solar power danaged O @
1 Tourism Rebuilding O
1 Service industry Insurance premiums rise()
Negotiations O
1 Finance
9 Insurance
Unowned Uninsurable properties due to extent of
risks damage of fireflood, i.e., limits to

adaptation O
Ecosystem issued@®
Clean up txic wastes crossing border,
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Impacts Scenario National (Table 1)
Domains Time frame
Immediate (32 months) Intermediate (2 months2 years) Long term (2 years and beyond)
Federal Central coordinaion state of emergency ¢ Government of governments @ Industry assistance adjustment
Armed forces disaster relief 1 Budget revision International environmental @reements
Disaster relief fundg if available after the f How much reserve do we
Previous events). .\\ have?
\
' National transport system
\ National management essential
\ sewices
\ National parks and heritage >
\ Export Strategy®_
T \\ Rebuilding tiage *,
\
\ \
State Public accounts in disarray ; ~ >
\\ \‘
| ® | [
Green hfrastructure : | >
| Loss of taxable income
. Building standards |
[} \
| \
Loca Infrastructure recovery and : |
hardening e Tourism activities : ©
Water restrictions ! curtailed '
Private Energy security ! Migration ¢ Insurance market intervention
! Rebuild Disruption gyricultural production
Unowned Households under insurance Reduced consumption as consumer

Household account@ disarray ®

confidence effected
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Solutions:National (Table 1)

Risk: Social Vulnerability

Who is responsible for developing and implementing adaptations?
What resources do you need and who provides these?

Key need Longterm budgetary resilience in public and private finance/taxation reform
Domains Times frame
Immediate (32 months) Intermediate (2 months2 yeas) Long term (2 years and beyond)

Federal Change of expectation of budget functiog, | Taxation reform, change to incentive structere

government role T Risk sharing, classification and spreadin’. 3 '.

party risk sharing (e.g.government not sel —r——>

Political capital/social Ilcense \ insuring) T /

State \ ¢ ¢ 3
- .

Local n + + /
Private Private business and households . . ./

investment and savings >
Indeterminate International capital and finance >

NB:Key note:budget resilience is path dependent and likely to require signifisanial and political change.
Values to be sustained by above adaptation strategies dredgetary resilience in private and public sector
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Adaptation ClustersScenario National (Table 1)

Goods@ ServicesO Capital assets and infrastructCeHuman assets and social infrastructu@®

Natural assets and green infrastru@ure

Domains Time frame
Immediate (32 months) Intermediate (2 months2 years) Long term (2 years and beyond)
Federal Central coordination state of emergency Government of governments
Armed forces disaster relie@ f Budget revision Industry assistance adjustmerQO @ @
Disaster relief fundsif available after the  How much reserve do we International environmentalagreements
previous events) @ have?
National transport system )
National management essential
services
National parks and heritag'
Export srategy O @
Rebuilding tiage OO @
State Public accounts in disarray Loss of taxable incom@@
Green hfrastructure Building standards‘
Local Infrastructure recovery and Tourism activities curtailed()
hardening(®)
Water restrictions
Private Energy security@ O Migration Insurance market intervention@ @
Rebuild Disruption agricultural production @
Un-owned Households under insurancg@ Reduced consumption as consumet

Household accounts in disarra@@

confidence effected @
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