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= Climate change, in both mitigation and
adaptation, 1s a systemic problem,
because:

 Causes are deeply embedded in patterns of production
and consumption, settlement and governance

 Impacts are widely distributed across sectors and
places

e Strong connectivity both across and within categories
of causes and impacts
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=.!|ANU Why do IA?

= Therefore,
assessment
approaches need

to:
* [ntegrate

environmental, social,
economic factors

* Integrate research,
policy and stakeholder
communities

Darwin: ‘Tropics, Power lines, Lifestyle’ - Integration.
Photo by G. L. Geraldine Li, Davos Aug 2008




Defining A
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The Integrated Assessment Society:

= |ntegration of knowledge from different disciplines with
the goal to contribute to understanding and solving
complex societal problems, that arise from the
Interaction between humans and the environment, and
to contribute in this way to establishing the foundation
for sustainable development. Modelling and
participatory processes should include stakeholder
groups and the public at large.
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This IA project: ‘IACCIUS’
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= One project funded under DCC Settlements Sub-program:
(other projects are in Sydney, Tasmania, Melbourne, Gold
Coast) about to conclude in June 2008.

= Goal of DCC Sub-program is to increase focus on ‘urban’
impacts rather than traditionally on NRM sectors

= |[ACCIUS focus was on
e small-medium sized urban settlements

* energy, water, urban vegetation, planning, extreme events
and other issues of relevance to partners.
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JACCIUS Project aims:

1. Insights into climate
change impacts,
vulnerabilities and
adaptive capacity of case

study settlements.

2. Methodological
development for
integrated assessment of
climate change impacts

TR on urban settlements.

Canberra Hailstorm: 27 Feb 2007.
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JACCIUS Methodology
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= The IACCIUS methodology:

Is an intent and a process, with emerging underlying principles
and processes.

Is undertaken within a range of frameworks.

Is undertaken in a wide range of places, scales and problem
contexts.

Utilises a range of methods, according to need.
Involves a variable range of groups and skills.
Actively carries out reflexive and iterative research practice

Takes a complex systems view of settlements, which we've
sketched to look like...
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GLOBAL
REGIONAL

LOCAL URBAN SYSTEM

Modified Physical and
Human Biological Systems

= Infrastructure 7
- water Individuals ool
: f,r:ﬁ;g};rt ; : \ - political
P Health, Wellbeing, Security; ) e

Socio-Cultural Systems

* Dominant worldviews
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- buildings Housing affordability & quality, - family

-sewers. Liveability, Amenity - religious

- communication \ / * Governance
g * Power

- 1 I\\.\
Urban structure, form & function - * Management

= Food supply systems ™

= Population

Systems and Subsystems
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* Knowledge
* Beliefs
* Equity

Interactions and Feedbacks
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Utilises multiple and different forms of
Information from across many
disciplines:

= Social learning & stakeholder participation

= Systems thinking

= Urban studies

= Policy studies

=  Climate science

= Risk management

= Vulnerability approaches (exposure,
sensitivity, adaptive capacity)
= Uncertainty understandings

Integrating these methodologies became
called the ISRaVA process UFO? No, Darwin Water Tower.

Geraldine Li, Davos Aug 2008 Photo by P. Sutton. 12




The ISRaVA Process
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The ISRaVA (integrative systems risk and vulnerability
assessment) Process:

* Ten broad steps conducted iteratively (which aligns with
traditional risk management approach) and includes an
ISRaVA workshop and subsequent detailed subsystems
analyses

= With understanding of an urban settlement viewed as a
system

* These ten steps can be summarised as:
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Risk Management Step

ISRaVA process

Establishing the context

1. Whole-of-system engagement (incl. PPP)
2. Local climate change and variability analysis

Identifying & analyzing what'’s
at risk & the vulnerabilities

Whole-of-urban system risk analysis (workshop)
Communication strategy

Policy history and ongoing policy processes
Assess vulnerability for the priority subsystems
Adaptation analysis

~No Ok ow

Evaluating & reviewing the
processes

. ldentify data/knowledge gaps
9. Disseminate/communicate findings

Treating the risks &
vulnerabilities

10. Implement adaptation strategies
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Multiple (Data Collection and Analysis)

Methods
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= |ACCIUS project used a multi-method approach and
remains open to the most useful methods for data

collection and analysis

» Method selected is dependent on the data source and
the available skills and resources of the assessment
team

= Most common methods used in IACCIUS:

e secondary data: climate data analysis, risk and
vulnerability assessment, systems analysis, spatial
analysis, policy analysis, time series analysis

e primary data: systems analysis and participatory methods
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Case Study Focus
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= Alltowns: Settlement history and socio-demographic profiles;
local climate variability and change analyses

= Cooma: Systems analysis; detailed analysis of tourism-
economy subsystem

= Darwin:  ISRaVA workshop; spatial differential vulnerability
assessment, incl. water and energy consumption

» Bendigo: ISRaVA workshop; detailed analysis of sport &
recreation subsystem

= Qbn: ISRaVA workshop; detailed analysis of storm water
and impervious surface subsystem

= Canberra: ISRaVA workshop

Geraldine Li, Davos Aug 2008 16



Key Challenges and Opportunities
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e Scoping and problem definition
 Stakeholder and urban system characteristics
Flexibility and uncertainty

Relevance to local decision making
Adaptation, mitigation and adaptive capacity
Participation and communication

» Workshop processes

 Data acquisition
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Summary of Private and Public

Organisations
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Category Private (PR), Public (PU),
Community (CO)
Executive and legislature; government PU
agencies (national, state-provincial)
Statutory authorities and other semi- PU
autonomous public agencies PU-PR
Local government PU
Public trading corporations MX: PU, PR
Private firms PR
Epistemic communities (organized around PU-PR
expertise)

NGOs, informal institutions, community-based | CO-PU
organisations
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Climate Variability and Chanqge:

,.i.._mm,,m Example from ACT region

Summary projected trends for the ACT region
Climate variable Projected trend

Daily maximum temperature | Increase—morevery hot days, with daytime temperaturesin summer possibly
increasing mor e than the daytime temper aturesin winter.

Daily minimum temperature | Increase—more warm nights, with night-time temperaturesin winter possibly
increasing mor e than night-time temperaturesin summer.

Heatwaves Increase.
Frost days Decrease.
Summer humidity Decrease - relative humidity and dew point to decrease in summer with
decreasing rainfall.
Winter humidity Possibleincrease - relative humidity and dew point may increase if rainfall
continuesto increasein winter.
Potential evaporation Increase - particularly in summer with a decreasein summer rainfall.
Storm frequency and Projectionsuncertain. Summer rainfall may decrease. Winter rainfall may
intensity increase and with increased intensity.
Drought frequency and Likely toincrease with decreasing rainfall, increasing potential evaporation
intensity and increasing maximum temper ature.
Busnfire frequency and Likely toincrease with decreasing summer rainfall, decreasing humidity and
intensity increasing maximum temper ature.
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ISRaVA Workshops

RaVA workshops conducted with stakeholders involved:
Undertaklng a preliminary assessment of the cllmate change
- impacts on the urban settlements usmg systems thmkmg and
integratlontOOIS ff
workshopoutcomes include T

The development of a systems dlagram tha
climate change variables relevant to the urb
v
F

(T)

t mcorpo ates ke
Jan Settlement and risks
rt|C|pants

rom this a small number of pnonty ISSues or subsystems |
identified by each jurisdiction in the workshop are agreed upon
investigation by the IACCIUS team. I
+ Not all priority issues/subsystems were investigated by the IACC US

team - the IA process intends to integrate across settlements,

ISRA Workshop: Bendigo, 24 JuIy 2007

‘Impacts and sectors. i Photo by P. Sutton.
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sportmg events. \We have called the IACCIUS **-

Ghapaa
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Subsystem Influence Diagram: Sport and Recreation in Bendigo

Gareration of commurity Aooept need for weter » ArHySSof S N . -
aogtatedf QeareleWder — . saingsanossall sdors ¥ "® Rictistiondf stesto Increasein Frequency
Planard Weter Manegamert Plan bewatered and Intengty of
Droughts .
for recyced Introduction of Weter I-lgie}rﬁstr@gle pd?rljdly
Advocate for Wise gardenprogam [ rgln ‘m'S la
Weter sspoteble <+—— Commurity education, / Crergeswithinmuricipal reductionin pessive recregtion
mwa‘.’afwgd Lossof sood idrtyof , ——— _speoesad s
oped ra‘dstsgtl;ntww Impact on heritage, e
Botaric Gaders
ootol Img;rg Increasein
meintenae -~ PARK S Lessdede Temperature
Increesein intengty
of daily rainfall events — e
Dedinein Neggtiveimpect on cortitioned privete vetide
Annud Rainfall foraafara > |n$?1mmm vad
Aesthetic berefits Altardive sormmeter Developrert of processfor
incressed pessve <«—— rggﬂmm(egawd exanption of pedial ceses (e roresselcbity ad
recregtion wellac) doarirg lannbowis) X )
o — ieuareddns
Redoes posgroud Inoreeserisk of injury to
Bqlore dteretive mears of payi fequel — ™ revestiodl players
Geterlad Sormweter for nEintaring plajing sufaceina Y ity
€ aea irricgtion dydimee
recurenert to be st Ooelowgadad
aice Qeyvae Inoressed energy gouds
Y. Boloredtaretive ) Redesalitebiityfor - cormunptionard costs
Suroesf weter Brlore attaretive sufeces MEor evert orts Icresset
induding grassesthet demerd Incresee s of ceporai]
e
Nedtogmreresth oo iy litleweter ard syrthetic indoor fedlities Mareirdoor podis
dadadsaeng . Inoreese cogt of sport
Inoresses cacdllatiors patticipetion Inoresssstheweter
Retumed trested " of ngor eatsPots——— . R a00essto orting darard of ar
Useof dd Bedigo Mire Revievtype of verLes -~ O apen
BEAR(ESSA) e inanerity Iiesard Inpe_gsﬂm a— egnoreirdoor adtivty a"da;;mopalm ':gﬁ oot g pods
regi r zeiflell(
oTe
patk g2 ooy Redloed dub Ardlyssof
~ I .
_;ajmld:r;efu goproved menbership weter savings
h mﬁsnggﬂym Sitfoosto payig Fossbly re-trirk gypedf Cormictefaner i RetlreizeruTbx of
aessonreyded evatsand their tining i JOorenioae Egithinpect on ir Ui
pipeline RekossruThe of HemsBerdgosinge fihaeityvenes | (didrenam als openalr public podls
tourigsto Badigp assportirgtoan
Reglate (linit) privete
. POOLS  wiermaenas
Inpression Bardigo hes pod =P
‘rowete’ (induding for LR /
donersetc) Recl.oes ity of lived Corfict betweendiferert \ Imﬁcd;;?m
T~ InapetedinMeboureas eqaieefor B p” /
aressonto ot travd to resdarts gopsof gourd Lears Corgestion
Berrigo of poos?
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Hrorential vainerability |||

‘an analysis into which parts of the Darwin
vulnerable to the impacts of climate chan
(storm surge zone), built environmen

soclo-economic, seasonal migration
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Darwin: Living in the Storm 23
Surge Zone. Photo by G. Li.



Differential Vulnerability

Assessment: Darwin

Darwin - Integrated ranking of vulnerability to Climate Change
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1. Economic impact from a reductior
Snowy Mountains tourism

) |llan éhéy$$ 0 the 'ulh‘ér*abl‘ht of the Coom
tourism sector angesm"ma‘e |

. rﬁpaqébh‘ climate change o :br

| g,muu@lmg demograowy

/ ; S g— >y Cooma: Climate-Tourism-
i —— : Economy Systems Workshop.

Photo by P. Sutton.
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Cooma: Snow Depth vs Visitation
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Correlation between average snow depth and visitation by month

= Visitation rates in June,  :
July, Sept. and Oct. ) ) ) )
show discernable
correlation with snow 3. AR
depth (snow conditions 3 | b
influence visitation g rrowoTo oo S e
more) % August September October November ;gé
= Less correlation in Aug. ~
and Sept. (snow : i : .
conditions influence i : ) )
visitation less, peak 3
season, school holidays) . . AT Nk

Snow depth (cm)
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Canberra and Queanbeyan : Priority

Subsystems
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1. Energy and water supply and consumption

* Investigate the impacts of climate change on energy and water
consumption, with consideration of governance and population
growth targets and water and emissions reduction and sustainability
targets

2. Parks, gardens and landscapes

» |nvestigate the biophysical and social impacts of climate change on
urban parks, gardens and landscapes

3. Emergency management

= Investigate the impacts of climate change on emergency
management arrangements
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Queanbeyan: Mapping

Hot Spots

Impervious Surfaces

THE AUSTRALIAN MATIINAL UNNMERSITY Queanbeyan
Average annua Intensity of rainfall events
rainfall

Quality of lawns & golume of
gfasseiifeas stormwater run-off

Volume of gravel deposited
Tendency of households to in stormwater drains

replace lawns & grassed Area of impervious
areas with crushed gravel surfaces K

Capacity of stormwater
system to handle run-off
Ability of run-off to permeate
into groundwater

Council respurces =

Likelihood of to clear diaifis

Groundwater local flooding

recharge rate

= Aerial photograph series (taken in 2004,
resolution of 75cm/pixel)

= Land-use information from QCC

= 2006 Population and Housing Census data
(Social Atlas, ABS, 2008) - Pop. Density and
Socio-economic status

Jerrabomberra

N
= Qualitative data (interview and meetings) A
= Observations on building type, size, age, 0 05 1 Komene
landscaping and other characteristics -
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Conclusions/Recommendations
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» |ntegrated approaches are necessary to deal with complex whole-
of-society problems like climate change impacts on urban
settlements

= |ACCIUS project has provided a methodology for doing this for
Australian urban settlements

= |deally for state and local governments this can be done through a
3-step process:
1.  Whole of system analysis;
2. Sub-system investigations; and
3. Re-integration of sub-system analyses.

= Process should eventually be mainstreamed into organisations
ongoing risk management, community, environment, planning and
other processes

= Watch the DCC & Fenner/IACCIUS website for project reports and

academIC Ilte rature Geraldine Li, Davos Aug 2008 29



Questions?
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